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Explanatory    Note. 

Illustrated  articles  are  marked  with  an  as- 
terisk (•).  Book  notices  are  marked  with  a 
dagger  (f).  Cross  references  to  a  particular 
Initial  word  may  refer  to  any  cognate  word 
beginning  In  the  same  way.  Thus,  a  refer- 
ence from  "Oil"  to  "Lubricant"  would  apply 
equally  to  "Lubricating,"  "Lubrication"  or 
"Lubricator."  The  cross  referent  es  condense 
tip-  matter  and  assist  the  reader,  but  are  not 
to  be  regarded  as  conclusive.  So,  tf  there  were 
a  reference  from  "Boiler"  to  "Furnace"  and 
if  the  searcher  failed  to  tind  the  required 
article  under  the  latter  entry,  be  should  not 
regard  it  as  useless  to  turn  back  and  look 
through  all  the  "Boiler"  entries,  or  others 
that  the  topic  may  suggest,  as  he  would  have 
done  bad  there  l n  no  cross  reference.  Let- 
ters are  Indexed  under  title  or  subject,  gen- 
eral articles  under  writer's  name  as  well.  Not 
all  articles  relating  to  a  gfiven  topic  necessar- 
ily appear  under  the  same  entries. 
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Alarm  gage,  Ashton  Ideal.  *1006 
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Lack  pressure   valve,   b'ixing.     James.  *918 

Baker    balanced    piston    valve.  337 
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Bearing,  Thrust,  Smith  water  turbines.  *515 
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The    Low-Pressure     Steam     Turbine 

Efficiency  and  Use  of   the   Low-pressure   Steam  Turbine,   Utilizing  Live 
Steam  in  Periods  of  Shortage,   and   the   Regenerative  Heat  Accumulator 


B    Y 


R 


N    E    I    L    S    O    N 


In   view   of  present-day   know! 
may   seem   strange   that,    after    the    first 
Parsons    commercial    steam    turbine    was 
built   in   t88s   bj    Clarke,   Chapman,   Par- 
Bons  &  Co.,  and  was  (ound  to  be,  gener- 
ally speaking,  a  success   (it   was  used  for 
several   years   generating   current    tor   hi- 
nt   electric  -  lamp    manufacture), 
ix  years  elapsed  before  a  condens- 
n  turbine  was  built.     This  latter 
machine,    constructed    in    1S01    by    C.    A. 
Parsons  &   Co.    for   the   Cambridj 
trical     Supply     Company,     confirmed     the 
-■;ers.    that    a    turbine 
could    deal    effectively    with    low-pressure 
steam  ;   and  the   success  of  the   steam  tur- 
bine used  in  conjunction  with  a  condenser 
was  henceforth  insured. 


sation  and  mechanical  friction  losses  pro- 
duced in  a  piston  engine  with  even  a 
moderate    -team    expansion.      The 

imiliar  to  engineers  as  it  ought  to 
he,    that    at    a  p 

a  vacuum  of  2&S  inches  of  mercury,  with 
the  barometer  at  30  inches,  a  single  pound 
of  steam  occupies  a  volume  of  440  cubic 
feet. 

Gaix  in  Utilizing  Low-pressure 
Turbines 
Tii,  great  amount  of  available  energy 
in  low-pressure  steam  has  been  shown  in 
the  February  2  number  of  Power  and 
The  Engineer  and  in  the  chart  published 
with  the  March  16  number.  Suppose,  for 
example,    that    steam    is    supplied    by    the 


■ids  obtainable  from  the  whole 
in  from  170  to  1,  as  given  on  the 
chart,  and  the  136,000  foot-pounds  ob- 
tainable from  the  expansion  to  atmos- 
pheric pressure.  A  low-pressure  recipro- 
cating engine  has,  as  aforesaid,  a  very 
iency,  but  a  low-pressure  turbine, 
excluding  very  small   sizes,  could  g 

136,000  foot- 
pounds available,  and  may,  in  fact, 
a  brake  horsepower  more  than  the  high- 
engine  which  supplies  it  with 
exhaust  steam.  The  great  gain  to  In- 
derived  by  employing  a  low-pressure  tur- 
bine to  utilize  the  energy  in  exhaust  steam 
will  therefore  be  obvious. 

d  small  reciprocating 
:   j  ed  in  a  factory  and  aggre- 
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It  is  now  well  known  that  for  utilizing 
the  energy  in  steam  at  and  below  atmos- 
pheric pressure  a  turbine  is  much  more 
efficient  and,  when  its  speed  of  rotation  is 
not  an  objection,  generally  more  conveni- 
ent than  a  piston  engine.  The  re 
the  greater  efficiency  of  the  turbine  has 
already  been  many  times  explained. 
Suffice  it  here  to  say  that  it  is  <\uc-  not 
so  much  to  any  virtue  oi  the  latter,  a-  a 
turbine  is  not  really  an  efficient  machine 
fully  expanding  an  elastic  fluid,  but 
to   the   impracticability   of   constructing   a 

nu'ine    having   a    sufficient' 
cylinder  capacity  to  expand   the   steam   to 
the  large  volume  which  corresponds  to  a 
high  vacuum,  not  to  mention  the  conden- 


boilers   at    a   pressure  of    155   poui 
square  inch  phere,  that  is, 

' 
is  utilizi  d 

expanded  down  to  [5  pounds  per  square 
inch  absolute,  it  will  be  seen  from  the 
chart  referred  to  that  136.000  foot-pounds 
of  work  is  obtainable  under  ideal  condi- 
tions ;  the  actual  worl 
course,  less.  If  the  exhaust  steam  from 
the  noncondensing  en  d  in  a 

low-pressure 
sure  of 

lute,  or  about  28  inches  of  vacuum  with 
the  barometer  at  30  inches.  114.000  foot- 
pounds of  work  is  obtainable,  this  figure 
being    the   difference   between    the    250,000 


gating  400  indicated  horsepower  maj   have 
n    consumption    of    35   pounds   per 
indicated  horsepower  per  hour,  the  total 
onsumption  h  re,  14,000 

per  hour.  A  low-pressure  turbine 
utilizing  their  exhaust  steam  might  easily 
develop  400  brake  horsepower,  which  is 
more  than  the  aggregate  brake 
power  of  the  reciprocating  engines.  Of 
course,  a  turbine  may  very  effectively 
utilize  all  the  energy  in  the  steam  from 
the  boiler  to   ;'  in  many 

cases   a   reciprocating   nonconden 
gine   is   already   installed   or   is   preferred 
to  a  turbine. 

The   proposal   to   combine   a   high-pres- 
sure   reciprocating   engine     with     a     low- 
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steam  turbine  dates  bad 
-is  tar  as  1837.  when  a  British  patent  was 
granted  t"  James  Caleb  Anderson  I 
illation.      Anderson    prop 
a  turbine  of  the  Hero  type  which 
receive  the  -team  exhausting  from 
the   reciprocating   engine   ami   drive  onto 
the    shaft    of    the    latter    by    a    belt.      The 
combination   was   suggested  by   Mr.    I'ar- 


have  already  been  installed  and  it  is  de 
sired  t..  make  use  '■!'  their  exhaust  -team. 
Examples  of  the  first  sel  are  the  pro- 
pelling  machinery  of  the  British  torpedo- 
boat  destroyer  "Velox"  ami  of  the  mer- 
chant  steamer  "Otaki"  huilt  by  William 
Penny  &  Bros.  In  the  "Velox"  there  are 
two   high-pressure  ami   two  low-pressure 

-learn    turbines    ami    two     -el-     of     triple- 


in  this  case  allowing  of  lower 
blade  velocities  anil  hence  of  lowei  pro 
peller  speeds.      I  he   reciprocating  engines 

drive  onto   -hafts   which   are   in   line   with, 
ami    are    coupled    to,    two    of    the    turbine 

-haft-  at  cruising  speeds,  being  uncoupled 
at  high  speeds. 

In  the  "Otaki,"  in  which  the  maximum 
speed    i-   only   about    [5   knot-,   two   sets   of 


Space  (or  BlaJu 


■  ■■vyJ       ??>.'<»«»,", 


FIG.   2,      SECTIONAL   ELEV 


/wcr,  .y.  r. 
ATION    OF   A   PARSONS    MARINE     STEAM     TURBINE     (LOW-PRESSURE    AND    ASTERN    TURBINES    IN    ONE    CASING) 


sons  in  the  early  days  of  the   Parsons  tur- 
bine, hut  it  is  only  recently  that  the  idea 

n    put    into    practice    both    on    land 
and  at  sea. 

Where  to  Use  a  Low-pressure  Turrine 

A    low  pressure    turbine    may    with    ad- 


triple  expansion  reciprocating  engines  are 
employed  and  are  run  under  all  condi- 
tions. Normally  these  engines,  each  of 
which  drives  a  wing  shaft,  exhaust  into  a 
single  low-pressure  turbine  which  alone 
drives  a  central  shaft.  When  maneuver- 
ing or  reversing  the  vessel,  this  turbine  is 


FIG.    3.     SECTIONAL  ELEVATION  OF  BROWN-  B0VERI    MIXED-PRESSURE    STEAM    TURBINE 


vantage  be  combined  with  a  piston  engine 
in  two  sets  of  cases: 

I— In  a  new  installation  when  it  is 
thought  desirable  on  account  of  economy 
or  for  other  reasons  to  employ  a  piston 
engine  for  the  first  portion  of  the  expan- 
sion of  the  steam,  and  when  the  con- 
ditions of  working  allow  of  a  turbine  be- 
ing employed  to   complete  the  expansion. 

2 — When   noncondensing   piston   engines 


11  reciprocating  engines.  At  full 
power  the  reciprocating  engines  are  not 
team  being  divided  between 
the  high-pressure  turbines  and  exhausting 
from  each  of  these  into  a  low-pressure 
turbine.  At  cruising  speeds,  however,  the 
steam  is  first  supplied  to  the  reciprocat- 
ing engines,  then  to  the  high-pressure  tur- 
bines and  then  to  the  low-pressure  ma- 
chines,  the   less   ratio  of  expansion   in   the 


cm  out  and  the  reciprocating  engines  ex- 
haust  direct  to  the  condenser.  The  trials 
of  the  vessel,  conducted  at  the  end  of  Oc- 
tober and  beginning  of  November  of  last 
year,  showed  that  the  arrangement  was 
conducive  to  economy;  and  similar  in- 
stallations will  probably  be  repeated  on 
other  vessels  intended  to  make  long  voy- 
ages at  moderate  speed  with  one  filling  of 
the  hunkers.     The  ratio  of  the  importance 
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of  economy  to  weight  of  machinery 

,.   in   vessels   of  different  classes 

and   reaches   its   maximum    in    the    class 

above  mentioned. 

The  writer  is  not  aware  of  any  land  in. 

■tallations   in   which   high-pressure  piston 

engines    and    low-pressure    turbines    have 

been  jnu  down  at  the  same  time  to  work 
notion  with  each  other,  but  such 

installations  will  probablj   be  fairlj   com- 


of   their   exhau  I 

stead  of  wasting  it  or  using  it  for  heat- 
ing purposi  s  I  considi  rable  number  of 
low -pressure  turbines  have  been  laid  down 
during  the  last  few  years  f,  r  this  pur- 
pose chiefly  at  collieries  and  steel  works, 
the  turbini  s,  as  a  rule,  being  employed  to 
drive  electric 

itilized  ft  ir  lighting  i  n   p  iw  er  pur- 


i  I  from 
or   greater    p 

ni    now     exhausted    from 

densing  engines  to  a  low-pressur<  turbine. 
In  many  eases  the  exhaust  steam  is  util- 
i  :ed  at  present  to  a  certain  exti  nt  for 
various  purposes,  but  the  total    . 

from    il    is    small. 

Low  pressure    turbines    are    also    being 
d   in  electric-power  station  ! 


FIG.     4.      IOOO-KILOUATT    MIXED-PRESSURE   TURBINE   AT   B0LCK0W,  VAUGHAN    &    CO.,   STEEI.   WORKS.   SOUTH    BANK,   MIIWLESBORO 


RATEAU    HEAT    ACCUMULATOR,    D    UBLE    COMPARTMENT,    WATER    T\TE 


men  in  a  few  years,  especially  in  cases 
where  a  reciprocating  engine  has.  or  is 
considered  to  have,  advantages  over  a  tur- 
bine other  than  in  ecoti' 
Bample,  in  the  driving  of  rolling  mill-  at 
steel    works   or    for   winding    purposes   at 

i  !,  5. 

As  previously  stated,  the  second  case 
where  low-pressure  turbines  are  employed 
is  with  piston  engines  which  have  already 
been   working   noncondensing    and   it   has 


poses.      The     g 

steam  now  being  wasted  gi\  es  pi 
the   present   numbei    of  low  pressure  tur- 
bines   being    iii'  ild    in    .1     \  1  r\ 
short    time.      It 
great    field    for    the    empli  n  1 
machines,  and   from   thi 
by   the  writer   from   colliery   manag 

during    .1    recent   visit    b 
of    the     Fifeshire    collieries,    there    would 
difficulty  in  advanta 


retofore  been  run  noncondensing, 
but  where  the  advantage  of  utilizing  the 
iti  am  to  di  i\  1  low  -pi  -  ssure  tur- 
bines has  been  appreciated  and  where  the 
installation  and  running  of 
with  the  necessary  condensing  planl  has 
bli  F01  1  tmple,  at  the 
McDonald  road  power  station  oi 
poration  of  Edinburgh.  Scotland,  steam 
turbines  have  recently  been  installed  to 
receive     and     usefully     emploj     the     Steam 


l't  i\\  ER  AND  THE  ENGINEER. 


Jul)  6,  igog 


valve  to 
;    whatever   other   pressure 
the  turbine  i-  built  for.     It  a  suit 

is    employed,    this    plan    is 

satisfactory  when  ecoi  iro  is  of 

little  im|  tny  will  be  of 

lively  little  mi  ment  ii  the  inter- 

;  a  small 


.;    LOW-PRESSURE    rURMNE    AT   STEEL  COM- 
PANY of  Scotland's  hillside  works 


yearly  duration,  or  generally  when  econ- 
omy is  of  importance,  this  live  steam-at- 
reduced-]  i  me    is    nol     to    be 

recommi  ■ 

It  may  be  interesting  to  investigate  thia 
'..  not  only  for  the  benefit 
i'i   the  academician,  but   in  order  that  the 
practical     man     may     have     a     sufficiently 
clear  id.  ubjed   in  order  to  be 

e  as  to   whether 
this  simph   means  of  solving  the  problem 

can    he    tolerated. 

1 

Steam    Through    Reducing   Valve 

When  steam  expands  without  doing: 
work,  its  intrinsic  energy  must  remain 
constant.  This  is  really  a  truism  if  the 
steam  gives  up  ii"  energy,  its  store  of 
energy  musl  be  unaltered.  The  purpose 
of  a  reducing  valve  being  to  reduce  the 
of  the  -team  without  allow  ing  the 
latter  to  do  work — although  no  reducing 
valve  is  quite  perfect  in  this  respect — it 
follows  that  the  ti  tal  heat  of  dry  saturated 

-Nam  when  passed  through  a  reducing 
valve  should  remain  constant,  although 
tie    pressure    falls.      Consequently   at    the 


Fig.    I   shows  an  exhaust-steam  turbine 
built  by  C.  A.  Parsons  &  Co..  X. 
on-Tyne,    England,    for    John    Brown    & 
:ffield  works.     The  turbine  i-   fed 
from  a  blowing  engine  in  an  ad- 
joining building,  and  drives  a  continuous- 
current  dynamo  of  316  kilowatts  capacity 
at  220  volts.     The  makers  give  the   -team 
a-   40.S3   pounds   per 
supplied 
;dnric  pressure,  and  the  vacuum, 
corrected    for  a   30-inch   barometer,   being 
27.36  inches. 

Intermittent  Supply  of  Exhaust  Steam 
It   often   occurs  that  the  supply  of  ex- 
ire  turbine  may 
f;.il    while    the    services    of   tin    latter   ma- 
chine   are     required.      For    example,    the 
ting  engine  -  upplying 

the  exhaust  steam  may  be  stopped  at  meal 
while  the  load  on  the  turbine  may 
be    unch  ly    reduced    at    these 

times ;  or  the  reciprocating  engines  may 
be  employed  on  intermittent  work,  as  in 
mill-  in  steel  works; 
or  the  exhaust  steam  may  be  obtained 
from  hammers  or  other  machines  irregu- 
larly employed,  and  the  turbine  be  utilized 
to  drive  an  electric  generator  supplying 
current  for  purposes  quite  irrespective  of 
the   source   of  exhaust  steam. 

A-  this  pr<  iblcm  1  if  k<  epit 
there   1-    ■  '    -team   occurs   in   the 

majority  of  cases  when  exhaust 
turbines  can  advantageously  be  installed 
to  take  steam  from  existii 
is  desirable  to  give  some  considerable 
attention  to  the  point.  The  simplest  means 
of  solving  the  problem  consists  in  run- 
ning a  live-steam  pipe  to  the  turbine  and 
supplying   the    latter   with    live   steam    re- 
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yearly  amount.  There  will  usually,  but 
not  always,  be  no  difficulty  in  obtaining 
sufficient  live  steam  for  the  turbine  at 
nes  as  the  engines  normally  tak- 
ing steam  and  exhausting  to  the  turbine 
will  either  net  be  running  at  all  or  else 
running  at  less  than  normal  power.  When, 
however,  the  periods  of  shortage  of  ex- 
ate    a     const 


lower  or  final  pressure  the  steam  is  super- 
heated. For  example,  take  the  case  of 
saturated  steam  at  150  pounds  per  square 
inch  gage  pressure  reduced  to  atmospheric 
pressure;  the  total  heat  of  saturated  steam 
fit  150  pounds  is  1194  B.t.u.  reckoned  from 
water  at  32  degrees  Fahrenheit.  The 
total  heat  of  the  reduced  steam  should  be 
same;    and,    as     saturated     steam 
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atmospheric  pressure  has  a  total  heal   of 
1 1  17    B.t.u.,    the    additional    heal 

B.t.u.,  must  be  accounted  for  l>y 
superheat. 

j  the  value  of  the  specific  heat  at 
atmospheric  pressure  an  1  between  the  lim- 
its of  temperature  in  questi  in  as  0.47  (it 
i>  greater  than  Ihis  at  hi  ;her  pi 
the  superheat  musl  be  47  -j-  0.47  =  100 
Fahrenheit,  the  temperature  of 
the     reduced     steam     being,     therefore, 

100  :  312  degrees  Fahrenheit,  as 
against  a  temperature  of  366  in  the  case 
of    the  turated     steam.     The 

steam  at   the  lower  pressure  has,  due  to 
insic  energy 
as  it  initially  possessed;  and,  if  expanded, 
doin  :  work  and  witl 

,   di  iw  11   to    :i  i"'  1  pres 

ould   perform    exactly    the    same 

of  work  as  could  be  obtaint  d  from 
it  in  its  initial  state.  It  i-.  however,  im- 
possible to  expand  to  zero  pressure  in 
any  engine  whatever,  and  with  expan  1  -II 
to    any    practical    pressure,    say    even    to 

■  pound  per  square  inch  absi  Juti . 
the  work  obtained  from  the  low-pressure 
ted  steam  is  less  than  that  ob- 
tained from  the  high-pressure  saturated 
Steam.  Ihis  can  he  seen  in  an  entropy 
temperature  diagram;  it  can  also  he  seen 
by  drawing  ideal  indicator  diagrams  for 
the  two  cases  ami  measuring  and  com- 
paring  the  areas. 

An    example    of    the    loss    of    available 
energy    by    passing   the   steam    through   a 


reduced  to  atmospliei  i     pri  in  a  re- 

ducing valve,  'I  1-  very 

much     less.       Saturated     steam     al 

pheric   pressure,   saj    15   pounds 
would  have  an  available  em    1 

energy  due  t"  the  supi 

■     !  ing   the 

same  value  i..r  the  specific  heal  of  steam 
as    before,    viz.,    0.47.     Hence    tl  I 

available  energy  in  the  superheated  low- 
pressure  steam  would  he  1 .?  1 ,500  +  7200  = 
138,700  Ei  which   is  only  about 

S   in  the 


until,  witl  ould  !>,■ 

no   avail     le   1  in   the   1 

steam.  iter  thi    initial 

steam   pi  •    will    he   the 

1 1   available  energj   bj   the  pressure- 
reducing   p 

i-H   that,   11    the   steam   is 

the   reducing 

the  heal   which  would  otherwisi 
be   used   t.i   -up,  rheal  will   he 

■      11    < ir.   what    1  1 
the     same    thing,    the     steam    after    being 
Superheated    by    the    drop    in    pressure    will 

perl*  .1:   m  i-\  api  1  ating 


FIG.     9.     REACTION"    TURBINE,    WITH    COYER    REMOVED 


FIG.   IO.   RATEAU  TURBINE  AND  ALTERNATOR   AT    BARBER,   WALKER 


reducing    valve    may    he    instructive.     It 

was  stated  toward  the  beginning  of  this 
article  and  can  be  seen  in  tin 
charts  before  referred  to,  that  the  availa- 
ble energy  in  saturated  steam  expanding 
prom  170  pounds  per  square  inch  absolute 
to  rne  pound  per  square  inch  absolute  is 
250.000  foot-pounds.      If  the  steam  is   first 


high-pressure   saturated    -tram.       \lthough 

the   vacuum    at     which     the    turbi 

hausts   can   exercise   no   infli 

action  of  the  reducing  valve,  the 

energy   in   the  reduced  steam  depends   on 

tin-    vacuum,    and    hence    the    poorer    the 

vacuum    the    greater    will    bi 

available    energy    in    the    reducing    valve. 


the  water  The  result  will  be  that  the 
steam  will  be  less  superheated  than  would 
otherwise  he  the  case,  Inn  there  will  be 
more  steam.  Enough  has  been  said  to 
show  the  wastefulness  of  employing  high 
pressure  steam  in  a  low  pressure  turbine 
and  enough  also  to  enable  it  u>  be  de- 
termined when  such  a  course  of  . 
1 1:   1 1  liable. 

High-pressure  Turbine  Preferable  to 
Reducing  Valve 
To  allow  high  pressure  steam  to  be  eco- 
nomicallj  employed  when  the  exhaust- 
steam  supplj  fails  or  i-  insufficient,  it  is 
now  common  practice  to  provide  an 
auxiliary  high  pressure  turbine  which  re- 
ceives the  live  steam  I  no  reducing  valve 
being  employed)  ml.  aftei  expanding  it 
to  about   atmo  pherii    pressure,  ai  1 1  n  ding 

to  the  condition-  of  ih.  case,  exhausts  to 
the  low-pressure  turbine.  It  is  usual  to 
place  this  high-pressure  turbine  in  axial 
alinement  with  the  low-pressure  machine 

and  either  in  tl 

I   lo  ,illi  iw   ii    ti  i   rotate  idly, 

driven  bj  the  low  pressure  machine  when 
no    high-pressure    st  i 

frictional  drag 
due  ti  i  this  idle  rum  i  irrange- 

ment  is  simple,  convenient  and  nol  costly. 
Such  an  arrangement  i-  often  called 
a    mixed  The   auxiliary 

high-pressure  machine,  although  of  some- 
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where  about  half  the  power  of  the  low- 
that   in  conjunction 
with  the  latter  it  can  give  full  p6wer  with 
m   only,   can   be   made  of   much 
1  the    low-pres- 

sure turbine,  not  only  on  account   of  the 
cine  volume   of   the   steam   at   the 
higher  pressure,  but  because  of  the   fact 
en  power  with  high- 
pressure   steam   will    require    i  nl 
half  the  weight    of    steam    thai    will    be 
called    for    if    low-pressure    steam    is   em- 
The  increase  in  cos(  of  a  mixed- 
turbine   over   a    simple  i 
turbine  is  jn  Europe  about   15  to  25  per 
cent. 

Mixed-pressure  Turbines 
Fig.  j  shows  the  Brown-Boveri  ar- 
rangement of  low-pressure  turbine  with 
auxiliary  high-pressure  end.  High-pres- 
sure live  steam  when  required  is  admitted 
by  the  automatic  valve  shown  at  the  left 
of  the  figure  and.  after  expanding  in  the 
buckets  to  about  atmos- 
pheric pressure,  proceeds  to  the  low-pres- 
sure part  of  the  machine  which 
ranged   1  ble-flow  prin 


steam  passing   from   both  ends  toward  the 
center. 

The  exhaust   strain  gains  admission  to 
the  machine   by   way   of  a   balanced   valve, 
similar    to    that     which     admits     the     live 
steam,   and   proceeds   along    the   passages 
shown  to  the  two  ends  of  the  low-pressure 
turbine;   these  passages  al-o   serve  to  con- 
due":  the   exhaust    from  the   high-pressure 
machine   to   the    remote   end   of   the   low- 
pressure    turbine.       The     high-     and     low- 
admission    valves    are    controlled 
oil-operated  control 
mechanism.       The     high-pressure     turbine 
1    the    single-flow    type    requires   a 
balance    piston    of    dummy    rings    but    the 
low    low-pressure   blades   are    self- 
balancing. 

Fig.  4  shows  a  1000-kilowatt  Rateau 
mixed-pressure  turbine  direct-coupled  to 
an  electric  generator.  This,  the  writer 
.  was  the  first  mixed-pressure  tur- 
bine to  be  put  to  work  in  Great  Britain. 
It  is  in-tailed  at  the  steel  works  of 
Bolckow,  Vaughan  &  Co.,  near  Mid- 
li  will  be  seen  that  there  is 
only  one  comparatively  short  cylindrical 
casing   which   include-   both   the   high-   and 


the  low  pressure  blades.  This  is  accord- 
ing to  standard  practice  with  Rateau  tur- 
bines, and  makes  a  very  compact  machine. 

The    Regenerative    Heat   Accumulator 

It  frequently  happens  that  the  hourly 
suppbj  of  exhaust  steam  is  equal  to  the 
hourly  consumption  of  .1  low  pressure  fur- 
bine  to  give  the  power  required,  but  that 
the  exhaust  steam  supply  is  irregular, 
owing  either  to  the  intermittent  running 
of  the  high-pressure  engine  or  engines 
supplying  the  steam  or  to  the  engine  being 
of  a  very  slow-running  nature  such  as  is 
sometimes  employed  for  pumping  pur- 
or  it  may  be  desired  to  utilize  this 
irregular  supply  of  exhaust  steam  to  the 
best  advantage,'  but  not  to  expend  live 
steam  except  on  infrequent  occasions;  or 
it  may  be  advantageous  to  steady  the  ex- 
haust steam  supply  even  if  live  steam  is 
frequently  used  as  an  auxiliary.  Especi- 
ally is  this  the  case  with  winding  engines 
at  mines  and  rolling-mill  engines  at  steel 
work-,  where  the  stoppages  in  the  supply 
of  exhaust  steam  are  frequent  but  short. 
["0  steady  the  supply  of  exhaust  -team 
and    enable    an    approximately    constanl 


FIG.     13.      COETTELBOKN-     525-HORSEPOWER    EXHAUST-STEAM    TURBINE  FIG.     14.      HEk.VE     1650- HORSEPOWER    EXHAUST-STEAM    TURBINE 
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stream  to  be  obtained  even  it"  the  supplj 
completely  stops  for  short  intervals  of 
time,  Professor  Rateau  several  y< 
brought  oul  a  regenerative  heat  accumu- 
lator which  consists  in  a  heat  storage 
reservoir  in  which  the  exhaust  steam, 
when  in  excess  oi  the  demand,  is  con- 
densed and  in  which  the  water  is  re- 
evaporated  when  the  exhaust-steam  sup- 
ply  fails  "i"  i-  insufficient. 

The  two  essentials  of  such  an  accumula- 
tor arc  that  it  shall  contain  a  sufficient 
•  some  material  to  store  the  re- 
quired am. Hint  of  heat,  and  that  there 
shall  he  a  sufficient  water  surface  or  suffi- 
cient circulation  to  allow  of  the  necessary 
rate  of  evaporation  being  obtained  when 
required  without  an  undue  fall  in  tem- 
perature. Water  is  usually  the  most  suita- 
ble accumulator  of  heat,  am!  the  accumu- 
lator- generally  employed  consist  of  steel 
cylinders  containing  water.  Several  modi 
fications  are  in  use.  A  satisfactory  ar- 
rangement of  Rateau  accumulator  is  that 
Shown  in  Figs.  5  and  6.  The  exhaust 
steam  enters  the  apparatus  by  the  steam 
inlet  shown,  which  divides  into  two 
branches  which  respectively  feed  the  two 
distributing  pipes,  which  in  turn  supply 
i  each  to  a  row  of  oval  circulat- 
ing tiihe-.  The  accumulator  is  divided 
into  two  chambers,  each  of  which  contains 
six  of  these  oval  circulating  tubes.  Each 
lube  i-  perforated  along  one  side,  and  the 
steam  escapes  through  the  perforations 
and  blows  up  through  the  water  in  the 
chamber,  thus  acting  to  circulate  the 
water  Each  chamber  contains  both  steam 
anil  water,  the  normal  water  level  being 
just  above  the  top  of  the  oval  tubes.  The 
steam  -pace  in  the  lower  chamber  com- 
municates with  that  in  the  upper  chamber 
by  four  vertical  duct-,  which  serve  tor 
the  discharge  of  the  steam  from  the  lower 
chamber.  The  steam  outlet  for  both 
chambers  i-  bj  way  of  the  dome  shown  at 
the  left   hand   of    Fig.   5. 

These  accumulators  work  automatically. 
hi  re  i-  an  excess  of  exhaust  steam, 
that  is,  when  more  -team  is  entering  the 
accumulator  than  is  being  taken  by  the 
turbine,  the  pressure  rises.  The  boiling 
point,  being  dependent  on  the  pressure, 
bust  ri-e  al-o,  and  consequently  water 
can  exist  in  the  accumulator  at  a  higher 
temperature.  The  water  already  in  the 
accumulator  forming  the  storage  material 
ah-,, rb-  heat  from  the  steam,  which  the 
latter  gives  up  by  in  part  condensing  on 
the  surface  of  the  water,  as,  due  to  the 
pise  in  the  pressure  of  the  steam,  the 
water  i-  a  few  degrees  colder.  The  111 1 
Condensed  -team  passes  on  t.>  the  low- 
pressure   turbine. 

When  the  steam  supply  stops  or  i-  in- 
nffii  i'  nt,  the  pressure  in  the  accumulator 
falls,  owing  to  the  constant  demands  of 
the  turbine,  and.  the  boiling  point  falling 
equence,  the  water  in  the  accumu- 
lator    in  part  evapi  11 

The    exhaust-steam    water    is    used    as 


the  Mori-,  material,  but  the  amount  of 
water  deposited  in  the  accumulate! 

a   period  nail   per 

centage    of    thi  Mount    in    the 

accumulator,  Thi-  i-  necessarilj  the  case 
a-  each  pound  ■  't  watei  1  \  apot  ated  takes 
about    1000    B.t.u,     from     the     n  maining 

water  in  the  accumulator,  and  tin  tem- 
perature of  the  latter  cannot  he  allowed 
to  \.u\  more  than  a  feu  degrees  "i  there 
would  hi  an  inconvenient  amount  of 
>  11  MM'  'i!  in  tl 1  .mi  sup- 

plied 1,,  the  turbine.     For  example,  a   fall 

in    temperature    from    213    to    206    dej 
Fahrenheit  means  a   fall  in  pressure   from 
15  1 1 .  01111 1  -  io   1 .1  pi  Hind-  per  squat  e   inch 
absolute. 

Of   late  years    these   -team    accumulators 

have  been  in-tailed  in  considerable  num- 
bers in  Europe,  and  it  ha-  come  to  be  con- 
sidered standard  practice  to  provide  a 
-team  accumulator  whenever  a  low-pres- 
sure turbine  is  installed  to  use  the  -team 
exhausting  from  one  or  more  noncon- 
densing  engines  which  are  irregular  in 
their  running  or  in  their  steam  con- 
sumption. 

Limitations  of  Accumulators 
These  accumulator-  are.  however,  suita- 
ble only  for  smoothing  out  inequalities  of 
steam  supply  of  short  duration.     Thej   are 
very  suitable  in  the  case  of  a  noncondens- 
ing    engine    which    runs    for    a    minute    or 
part   of   a   minute   and    stops   for   an    equal 
period,  but  they  would  not  be   suitable  in 
the  case  of  a  stoppage  or  serious  diminu- 
tion  of   steam    supply   of   several    minutes. 
This   is  on  account  of  the  great   size  that 
would  be  required  to  -tore   heat   for  any- 
thing more  than  a  short  period.     This  will 
be    appreciated   when    it   is   noted   that    to 
evaporate  one  pound  of  water  at   atmos- 
pheric  pressure   requires  966   B.t.u.,   which 
means    lowering    the    temperature    oi    066 
pounds  of  water  in   the  accumulator   1    di 
gree  Fahrenheit.     To  evaporate  10  pounds 
of   water   per   second,    which    is   about    the 
consumption   of   a     1000-kilowatt     turbine 
(the   cxaei    figure    depending   on   the    vac- 
uum,   type    of    machine,    etc.),    therefore, 
requires  the  lowering   of  the  temperature 
of   9660   pounds    of    water   on,'   di 
00.000  pounds  one-tenth  of  a  degree.    This 
i-   the   drop   in    temperature   in   one    second 
ami    i-    at    the    rate    of   (,   degree-    per   min- 
ute.     It   will   thus  be  seen  that   an 
lator    holding    nearly     100,000    pound-    of 
water    cannot    sustain    the    demand 
1000-kilowatt    turbine    for    long    wi 
serious  fall  in  temperature 
in   pres  -in e   of  the   -team. 

To  give  an  idea  ,,1   tl 
lators  actually  in  use  it  may  be  said  thai 
utnulatoi    at    tl"     Hallside    work- 
fat   Newton,   Lanarkshire)    of    tl 
( lompari  1    of  Si  ■  itland  0   cylin 

der  ,i(4   feet    long   and    tl    feet   6  in 

It  i-  show  11  in  Fig.  8  and  i-  of 
the  type  illustrated  in  Figs.  5  and  6  The 
accumulator  acts  in  conjunction  with  two 


nre     Rateau     turbines     1 
about    600    brake    hoi  -,  I'o'a  ,  1 

Three  accumulatoi  5  of  a  slight! 
cut  design,  but  acting  in  substantially   tin 

same    manner    are    installed    at    the     \m  1, 

land     Park     colliery,     Bishop      Auckland, 

County  Durham.  England,  and  an 
al>,  ,iit  ~  fc(  1  111  , 1  i a  1 11 1  n  r  and  30  feet  in 
length.  These  accumulator-  draw  team 
from  a  considerable  numb.  1  oi 
den-ing  engines  and  were  designed  to 
supply  during  engine  stops  of  small  dura 
tion  sufficient  steam  to  generate  koto  kilo 
watts, 

1  □      oi   Accumulator  and  Low-pressurk 
Turbine 

1  accumulators  varii  con 
siderably  according  to  the  length  of  period 
to  he  bridged  Over  and  other  conditions; 
they  can  be  obtained  for  a  less  price  now, 
for  the  -ame  capacity,  than  was  the  ease 
trs  ago.  To  give  an  idea  of  cost, 
an  accumulator  suitable  for  a  500-kilowatt 
low  pressure  turbine  and  able  to  bridge 
over  period-  of  total  stoppage  of  exhaust 
steam  oi  one  minute  to  1 '  i  minutes  would 
probablj  cost  in  Great  Britain  about  $5000 
to  $7500.  Low-pressure  turbines  cost 
about  $15  to  $jo  per  kilowatt,  and  mixed- 
pressure  turbines  about  15  to  25  per  cent. 
in,  ire. 

lo  show  how  much  attention  is  now 
being  given  in  Europe  to  the  utilizing  of 
low  pressure  -team  for  power  purposes, 
it  may  be  mentioned  that  one  firm  of  tur- 
bni,  manufacturers  in  Great  Britain,  and 
not  the  first  on  the  field  in  exhaust-steam 
ntili  , ill,  hi.  has  already  delivered  or  has 
on  order  11  mixed-pressure  and  an 
equal  number  of  low-pressure  turbines, 
the  whole  aggregating  Q.^oo  kilowatts ; 
and  one  large  firm  on  the  continent  oi 
I  tirope  at  the  end  of  [908  had  already 
bniil  or  had  on  order  It  mixed  pres 
sure  or  low-pressure  machines  aggregat 
ing  9700  horsepower.  These  do  not  in- 
clude  turbines  for  ship  propulsion. 


The  Santa  Fe  Railway  Company  pro 
poses  to  electrifj  the  line  over  Raton 
Pass,  thirty-eight  miles,  between  Trinidad. 
Colo.,  and  Raton.  X.  M..  in  which  event 
15.000  electric  horsepower  will  be  re- 
quired for  twenty-four  hours'  consump 
tion  in  hauling  freight  and  passenger  trains 
through  the  Rocky  Mountains.  The 
-team  to  electricity  will 
involve  an  expenditure  of  about  $1,500,- 
1  J.  J.  Henry,  president  of  the 
Southern  Colorado  Power  and  Railroad 
Company,  of  Trinidad,  will  figure  with  the 
Santa  Fe  officials  on  a  contract  to  do 
the   work. 


Harriman    engineer-    are    stated    to    be 
:  ing  the  advisability  of  electrifying 
ill.     1  ,  ntral    Pacific,    Oregon    Short    Line 
and   San    Pedro. 
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Experimenting  with   r-uel  Oil 


[ixd 

The  Hawaii 
lulu.  H. 

1  ut.  111   fuel 
suit  of  consistent  ex  with  fuel 

oil   under   wat< 

!  leine  boilers  of  the 
same   unit   cap 

s    The  former  were  installed  about 

.    the    latter    in     1896. 

is    burned   o  >'   years 

which   time  made  to 

The    Stirling    people    recommended    no 
particular    change    in    the    setting    beyond 
the  laying  of  a  few  bricks  on  the  grates, 
ident,   from  the  un- 
it were  obtained  at 
change   was   neces- 
sary.    The  tirst   step   in  the   experimental 
remove  the  arch   from  over 
the  bars  a  1  1  the  result  was  -"  encouraging 
that   fur  made   both   in 

the    feeding   of   the   nil   and   in   the   adniis- 
,ir    ;..   the    furnace.       The   burner 
(Witt's    "Little    Giant")     was    inclined    at 
an  angl  ;  degrees  ami  air  was 

admitted  at  the  base  of  the  flame,  ./.  Fig. 
1,  and  at  B.  After  these  changes  were 
made  there  was  a  marked  decrease  in 
fuel  consumption  and  perfect  combus- 
tion was  obtained. 

In   a   number   of   oil-burning   plants  the 
writer   has   noti  I    densely    black 

smoke  emitted  at  intervals  from  the  -tack 
and    tin-    und  idition    is    due. 

among  other   causes,   to  the   condition   of 


plant  contain-  al    .1    temperature   of   about    too   degrees 

an  ..il  pump,  u-ualh    a  duplex,  set   upon  Fahrenheit.     This   company,   while   using 

a    -land    an. I    connected    in    duplicate    with  the   pump   system,    doe-    not    make    use   of 

the  latter  to  he  the    exhaust    heating    apparatus    previous 

used   in   case  of  emergency,   the  exhaust  t..   the   entering  of  the   oil   into  the   fur- 

:  01-  of  both  being  led  into  a  .-mall  naces,    for    it    appear-    that    the    gradual 


£ 
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the  oil   upon  entering  the  burners.     This 
appears  to  be  in   line  with   experii 
the    Hawiian    Electric    Company, 

change  in  the  method  of  heating  the  oil 
previous  to  it-  entering  the  burners  aided 
the  combustion. 


.J^r.xr. 


oil  heater  fastened  to  the  under  side  of 
nd.  A  pump  governor  completes 
the  outfit.  In  lieu  of  a  gravity  feed 
system,  which  the  insurance  companies 
will  not  allow,  the  pump  maintain-  the 
"i1    under  a   pressure   at   the   burners   and 


heating  of  the  oil  in  mas-  in  the  heater 
tank  results  in  the  reaction  of  a  gas  which 
causes  the  oil  to  be  delivered  from  the 
burners  in  a  series  of  puffs,  forming  a 
detriment  to  good  combustion.  Instead, 
the  oil  is  delivered  to  the  burners  cold 
and  is  here  met  by  a  jet  of  superheated 
-team.  At  C,  Fig.  1.  this  steam  pipe  is 
shown  in  cross-section,  having  been  led 
around  the  furnace  under  the  direct  ac- 
tion  of  the   flames. 

Changing  the  Settings 
While  the  Stirling  boilers  offered  no 
e-pecial  difficulties  in  the  attempt  at  im- 
provement in  their  steaming  qualities,  the 
Heine  battery  presented  no  small  problem 
to  those  who  had  charge  of  the  work  of 
making  changes.  While  this  type  of  boil- 
er setting  gave  admirable  results  with 
coal  as  a  fuel,  the  combustion  chamber 
proved  to  b(  too  -mall  for  the  proper 
burning  pi  oil.  Acting  upon  the  experi- 
ence gained  from  changes  made  in  the 
Stirling,  the  tirst  step  was  to  cover  the 
grate  bars  with  loose  brick  as  before. 
Then  the  bridgewall  was  removed,  re- 
sulting in  a  slight  improvement  in  effi- 
ciency.    The  grate  bars  were  next  lowered 
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and,   as    in    the   case   of   the    Stirling,    a 
secondary    admission    of    air    was    made 
where   the   bridgewall    had    been    I 
This  change   was   unsatisfactory,   for  the 
Raines  had  a  tendency    to  roll  around  in 


il  before  its 
to  the   furnaces 

I  he   writer  is   indebti  d  to  0    K     \\  1] 
liams,    chiel    1  1  the    I  fawaiian 

Electric  for    the    facts    given 


the  combustion  chamber.     Next,  the  fur-     herewith  and  to  the  management  for  per 


pace  floor  \\a>  lowered  to  that  of  the  ash 
pit  in  order  to  gel  more  combustion  room, 
the  grates  wer<   removed  and  air  admitted 
at  the  front  of  the  furnace.     Considerable 
Improvement  was  effected  bj   this  change, 
but  it  was  thought   better  to  preheat   the 
air  before   its   admission   to   the   furnace. 
To  this  end   the   furnace   floor  was  con 
structcd  as  shown  in  Fig.  2,  the  air  pass- 
ing from  tlu-  front  of  the  furnace  to  the 
rear  ami   back   again.      Further   improve 
mem  was  noted,  but  the  side   walls  were 
timed  out  and  to  remedy  this  the 
cold   air   was   led   through   a   passagewaj 
through  the  side  walls  to  the  rear  of  the 
nd   thence   hack   under   the   Moor. 
ire,  to  the   furnace. 
As  :i  ruh    tl  toi se  ci  m 

mon  to  most  oil  burning  furnaces  hut 
in  this  planf  combustion  is  iffected  with- 
out this  ,  bjectionable  feature  and  instead 
of  a  white,  blinding  flame  one  is  sur- 
prised to  see  the  tlamcs  a  bright  red.  mov- 

i:.:-   -Invly   through   the   tier-   of   tubes 


mission    to   publish    the 


The   Problem   of   a   Vacuum  Bottle 


By  (      VI     R 


Flue-pamper  Regulation 
Flue-damper  regulation  is  used  entirely. 
rather  than  the  more  common  system  of 
air  regulation  by  means  of  the  ashpit 
■  ms  to  be  reasonable 
enough  when  it  is  considered  that  fuel  oil 
creates  its  own  draft  and  the  opening  or 
closing  0£  the  flue  dampers  merely  serves 
the  pur-.  derating   or   retarding 

the   speed   of  the   flames   in   their   passage 
from  combustion  chamber  to  flue. 

As    the    two    batteries    draw     their    oil 
supply   from    the    same   source   no   attempt 
made  to  ti  st  the  relative  merits 
of  the   two   types    of   holler   in    use   but   the 
fallowing    figures,    taken    from    the    "log," 
1    an   idea   1  f  ing    di  me 

under  actual  conditions  :  On  D 
16  of  last  year.  425.936  pounds  of  water 
was  evaporated,  at  the  expenditure  of 
98  barrels  (32,928  pounds)  of  Coalinga 
(Monterey  county.  Cal.)  oil.  The 
calorific   value   of  this   oil   is   about    18,500      right 

per    pound    and    at    this    figure    the  Vac.  Expert 

efficiency  of  the  boilers   is  a  little  over  70 
per  cent. 

Summing  up.  therefore,  it  would  seem 
that  the  experiments  brought  out  the  fol- 
lowing facts : 

Secondary  air  admission  is  only  permis 
sible  wdiere  the  combustion  chamber  is  of 
ample  proportions. 

As  in  the  case  of  coal,  preheated  air  is 
an  aid  to  more  complete  combustion. 

Stack-damper  regulation  is  preferable 
to  air  regulation. 


How    manj    of   us    read   the   advertise 
incuts.  "Keeps   Liquids   Ho)    for  One   Day 

anil  (.'old  for  Three  Days"  that  are  ap- 
pearing in  the  street  cars  and  in  our 
magazines?  lloU  many  of  us  ever  stop 
to  think  what  law  governs  tin-  diffi  1 
ence?  I  recently  called  at  the  sales  of- 
fice if  one  of  these  vacuum-bottle  com- 
panies, and  think  'hat  the  convi  1  ation 
tli.it  follows  should  11  nadi  part  of  con- 
temporaneous  "engineering"  literature. 

Inquisitive  Oilier:     Why  is  it  -.out-  1,  ,: 
lie    doesn't    keep    liquids    hot    as    long    as 
it    will   keep    them    cold? 

Vacuum    "Expert:"       Why    that'-    easy. 
Meat   travels   faster   than    cold. 

Inq.  Caller:  You  mean  the  heat  will 
travel  outwardly  from  the  bottle  more 
rapidly  than  the  cold  will  travel  out 
ti-ardly? 

Vac.  Expert:     Exactly  sir.     Exactly. 
Inq.  Caller:     Hut  cold    ,-  simply  the  ab- 
sence  of  heat.      It   seems   to   me   that   they 
would   both    travel   at    the    same   speed. 

Vac.  Expert:     Oh  no.     Heat  waves  are 
always  more  rapid  than  cold  waves. 

Inq.  Caller:  Now  let's  see  if  I  under- 
stand you.  Say  we  have  a  bottle  of  your 
vacuum  type,  tilled  with  ice  water.  You 
say  that  this  will  stay  cold  for  three  days. 
In  order  for  it  to  get  warm,  the  heat 
iron,  the  air  must  travel  inwardly  to  the 
ice  water.  This  you  say  takes  three  days. 
'.  ai  .  Expert  :  Yes  that's  right. 
Inq.  Caller:  Now  if  we  had  hot  liquid 
in  one  of  your  bottles,  the  cold  must 
travel  inwardly  in  order  to  cool  il  off. 
This     you     say     takes     one     day.       Is     that 


hat's  the  idea,  old  man. 

Inq.  Caller:  Well  then,  if  the  cold  can 
do  in  di/,-  day  what  it  takes  three  days 
for  the  heal  to  do,  it  seems  to  me  that 
cold  must  travel  three  times  as  fast  as 
heat,  although  you  say  that  heat  travels 
faster   than   cold. 

Vac.  Expert:  Well,  er,  that  is,  you 
see,  beat  travels  out  faster  than  it  travels 
in,  but  cold  travels  in  faster  than  it 
travels    out. 

Inq.  Caller:  L'mmmmm.  That's  queer, 
isn't  it?     And  yet   it   seems  to  me  that  as 


The  quieter  the  fire  the  more  complete  the   heat   travels   „ut  the  cold   must    travel 

the  combustion  ,'„  at  exactly  th<  u-t  a,  when 

The    heating    of    the    ,  il    at    the    moment  the    sun    rises,    the   .lark    travels    av 

of  its   emmision    from   the   burner   by   the  as  fast  as   the  light  travels  toward 

use  of  superheated   steam   is   preferable   to  always    thought    that    heat    and    cold    ware 


'      exactly     what     light     and 
darkness    are    to    each    other. 

Vac.    Expert        Well,    no     friend,    I'm 

sorry    I    can't    mal  -     you      -    this       But    it's 

■''      fact      lust      the      same      that      1.. 

than  cold. 

Inq,  Caller:  Which  way,  inwardl)  01 
outwardly? 

Vac.     Expert     (with    a    bored 
sion)  :     Why    anyway,  either   way.     Thai 

is    a    fixed    law    amOng    the    scientists. 

[nq.  Caller:  I'.ut  if  the  col, I  will  get 
into  the  bottle  in  one  day,  and  it  takes 
three  days  for  the  heat  1,,  gel  in,  I  can't 
quite  understand. 

Vac.     Expert     i  v<  ry    much    annoyed  I  - 

That    was   just    a    slip   ,,f     ],,     ,   „...,„       ,    .,,; 

■  Iocs  travel  faster  i1  an  liea"     '  '  at     om  on 
me. 

tnq.    Caller:       I'm.     oie    lie. A     w,,'    • 
out   of  the   bottle   in    one   day   and    il    taki 
three    days    for   the   cold    t,,    travel    out    of 
the   bottle.      So    when    you    think    about    it 
that    way   it    seems   that   after   all   the   heat 
travels    faster    than    the   cold. 

Vac.  Expert  (very  much  annoyed) 
Well  you  see  it  depends.  Now,  really. 
I've  only  been  iii  tin-  business  for  four 
days,  and  I'll  -all  in  our  shop'superintend 
ent  who  is  really  ..ic  father  of  the  vacuum 
bottle.  (Presses  a  button.  Mr.  Buzz 
enters.)  Now  Mr.  Buzz  will  you  please 
explain  to  this  gentleman  the  real  scien- 
tific reason  for  the  fact  that  our  wonder- 
ful bottle  will  keep  a  liquid  cold  three 
tunes  as  long  as  it  will  keep  it  hot? 

Mr.  Buzz:  Abb !  Cm!  1  should  be 
glad  to.  Mr.  You  see  in  1873  when  I  first 
brought  out  this  wonderful  invention,  I 
was  confronted  with  a  very  difficult  prob- 
lem in  thermodynamic's.  That  minute 
margin  of  sealed  contact  between  the  in- 
ner bottle  and  the  outer  bottle,  besides 
the  tiny  platinum  contact  to  the  bottom,  the 
radiation  from  which  is  practically  neg 
limbic,  coupled  with  the  peculiar  effect 
which  light  brings  to  hear  upon  the  ques- 
tion of  beat  radiation,  led  me  to  a  most 
exhaustive  study  of  molecular  action  and 
a    practical    application    of    Dcwar's    tlask 

You   see,  iiiy  dear  sir. 

Inq.    Caller     (interrupting)-       Bui     whj 
does    it     -tax     cold    longer    than    it    -1.0 
hot?      I    want   to   know   iclty,   if   you   can 
tell   me. 

Mr.  Buzz:  Well,  in  the  firsi  place,  we 
will  start  with  the  fixed  and  fundamental 
law   that   heal  travels   faster  than   cold— 

Inq.  Caller:  Gentlemen,  thank  you 
'  10,  „1  afternoon. 

Chapter  2 
In  my  room  that  evening,  I  got  out 
my  pencil  and  paper  and  figured  what 
the  normal  temperature  would  be,  and 
bow  far  from  the  normal  a  hot  liquid 
would  be  in  winter  as  compared  with  a 
cold  liquid  in  summer.  In  using  the 
Fahrenheit  scale.  I  could  see  no  reason 
for  the  great  variation  in  the  length  ol 
time.  In  using  the  Centigrade  scale,  I 
came    nearer    being    able    to    explain    the 


|v\\  ER  AND  THE  ENGINEER. 


Juij  6,  tgog 


>d  with  my  attempts  as  I  was  with 
and    involved 
nt  the  ■  tpcrt"  and  the 

Ii  migl  •  rtising   scheme 

iiim-bottle  manufacturer  to 

offer  .1  prize  bottle  in  each  competitor  in 

1   am   hopil  . 
of  the  n  is  paper  will  Ik-  able 

to  enlighten  me  better  than  either  the 
"father  of  the  vacuum  bottle"  or  his 
four-day-old  "vacuum  expert,"  as  lie  first 
termed  himself. 


Graphite   for   Lubrication 


TIk    advantages    possessed    bj    graphite 
for  lubrication  are  well  recognized     Used 
either   with   nil   or  by   itself,   loosi 
various    alloys    and    compositions,    it    lias 


:;-    usefulness    and    efficiency    in 
too  many  placi  to  have  its  ad- 

vantages furthi 

But    there    are    two    kinds    of 
upon   the   market,   the   flake  and   tl  ■ 
d,   or  amorphous,   and   th< 
continual  argument  as  to  which  i-  I 
ter.     The    advocates    of    the    fine,    floury, 
amorphous    sort    argue    that    friction,   lie- 
to    the    interlocking   or    engage- 
•  the  minute  r  the  sur- 

duced  by  tin 
51    material    which,    on    account    of 
its   fineness,  can  pack-   itself  into  the  min- 
ute cavities  of  the  bearing  and   r< 
all    to   one    level  'I  hey 

show    that    graphite    in    this    fori 
hesive,  that  when  a  pinch 
between  the  fit  -  ers  them  with  a 

which  requires  washing  or 
even  scrubbing   for  it-  removal,  while  the 
flaky   variety  can   be   blown   off   from   the 
finger  with   which   it  has  been   in  contact, 
t    it    scarcely   soiled. 
On  the  other  hand,  it  is  claimed   for  the 


Hake   variety   thai   tl  of  Mich 

opic  thinness  that  they  work  them- 
selves into  the  bearing  and  coal  it  much  as 
would  minute  particles  of  gold  leaf,  that  if 
ing  i-  necessary  the 
graphite  gets  it  in  the  bearing.  Certainly 
a  hearing  which  has  been  treated  for  any 
considerable  length  of  time  with  either 
form  of  graphite  presents  a  firm,  smooth 


uniform,  lustrous,   slippery   surface,  which 

aterially  reduce  friction  and  wear. 
In    order    to    present    the    matter    intel- 
ligibly   I"   our   readers   we   have   had  pre- 
pared the  accompanying  microphotographs 

of  sample,  of  both  kinds  of  graphite  mag- 
iameters.    Figs,  i  and  2  show 
the    flake    and    ,i    and    4    the    am 

The  large  object   projecting   into 


.'    of   a   fine   cambric 

needle.   In   Tig.   1   the  instrument  is  focused 

ati  hes  up'  -n  the 

glass  slide  upon  which  tin  simple  was 
spread.  The  needle  poinl  i-  so  thick  that 
although  it  rested  upon  the  glass  it  is 
but  the  graphite 
Hakes  are   so  thin  that   even   when  packed 


'  r  they  are  still  within  the 
focal  plane,  showing  that  they  are  much 
thinner  than  a  needh  1 it,  and  the  man- 
ner in  which  the)  would  cover  up  and 
pi            er  au>    irregularities  of   the   sur- 

shown     bj     their     relation     to    the 
scratches    in    the    glasv 

It  is  impossible  i"  gel  the  amorphous  or 
powder}    varietj    evenlj    distributed   over 

the  field  so  as  to  show  its  extreme  line 
ness.       I'ig.    3    is    an    attempt    al    this,    with 

the  instrument  focused  upon  the  finer 
particles    distributed    all    over    tin1    field, 

hut  it  was  impossible  to  clear  tin-  field  of 
ili'  black  masvex  where  the  line  powder 
stuck  togethci  I  ig  4  is  the  same  view 
wiih  the  focus  upon  the  masses  in  the  mid- 
dle  of   the   field.      These   masses,   u    should 

he  undersi I.  are  not  lumps,  hut   simply 

aggregations   "i    the   powder   lightly   held 

together,  splitting  up  readily  at  the  touch 
of  the  needle,  but  adhering  to  the  needle 
and  to  other  grains,  as  shown,  'file  dif- 
ference in  this  adhesive  characteristic  is 
very    prettily    brought    out    in     the,  photo- 


graphs where,  in  Fius.  1  and  2.  the  needle 
with  which  the  grains  have  been  stirred 
and  arranged  is  perfectly  hare,  while  in 
Figs.  3  and  4  the  tendency  of  the  amor 
phous  variety  in  cling  to  its  surface  is 
very  apparent,  'fhe  extreme  fineness  may 
he  realized  by  comparing  the  size  of  the 
particles  scattered  about  the  field  with  the 

nee.lle  p., mi,  iv mbering  that  the  lar; 

Spots  arc-  composed  of  masses  of  powder 
probably  as  fine  as  the  detached  particle] 
shown. 

Is  there  ail)  difference  in  luhricating 
quality  dm-  to  these  physical  difference- 
of  size  and  adhesiveness?  As  we  startec 
by  saving,  both  kinds  have  demonstrate 
their  value  and  each  has  its  partizans 
We  present  these  views  that  our  reader: 
may  git  an  intelligent  idea  of  relativi 
sizes,  etc,  and  should  he  glad  to  havi 
from  them  discussion  as  to  whether  ij 
mak<  an)  difference  whether  the  surfaoj 
is    graphite-coated    by    filling    up    the    in 

■  or  In   bridging  them  over,  an 
so,  which  plan  is  the  fetter  and  why. 
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Types  of   Check  Valve  and  Their  Operation 

Some  Observations  by  an  Operating    Engineer    on    the    Operation   and 
Construction  of  the  Various  Types  of    Check    Valve    Used   in    Practice 


B  Y 


W 


H. 


W  A   K   E   M   A  N 


How  many  engineers  make  a  practice  of 
tc-tmg  every  check  valve  iliai  they  in- 
stall in  order  to  know  whether  it  leaks  or 
is  tight?  Is  it  not  common  practice  to 
screw  or  bolt  on  a  valve  (according  to  the 
Kyle  of  connection  I,  assume  that  it  is 
perfect  and  give  it  no  farther  attention 
until  something  happens  to  show  that  it 
is  defective?  The  writer's  attention  was 
called  to  litis  matter  by  the  following  inci- 
dent :  A  6x  |\n -inch  duplex  hoiler-feed 
pump  delivered  hot  water  into  a  vertical 
pipe  as  illustrated  in  Fig.  i.  A  pet  cock 
is  located  in  the  right-hand  upper  part  of 
the  water  box,  in  accordance  with  com- 
mon practice,  also  an  outlet  in  the  de- 
livery pipe,  which  i-  represented  by  an- 
other pet  cock  in  the  ill  shown.  Above 
this  a  swing  check  valve  is  placed,  and 
higher  up  a  gate  valve  is  provided.  This 
water  box  was  warm  one  morning  when 
10  have  been  cold,  thus  showing 
that  water  had  found  its  way  hack  from 
the  boilers.  Investigation  showed  that  the 
fireman  had  left  the  gate  valve  open,  as 
he  thought  that  the  check  valve  would 
hold  the  water,  hut  it  did  not.  A  test 
of  the  matter  showed  that  with  the  sup- 
ply shut  off  from  the  pump  and  the  gate 
valve  open,  water  would  run  out  of  the 
pet  cock  on  the  water  box  to  its  full  capa- 
city, and  it  continued  to  discharge  at  this 
rate  SO  long  as  the  gate  valve  was  left 
open,  but  the  stream  ceased  to  flow  when 
•this  valve  was  shut. 

When  the  cap  was  removed,  the  cause 
of  excessive  leakage  was  easily  dis- 
covered, and  reference  to  Fig.  2  will 
make  it  plain.  The  pin  A  carries  the 
hanger  B,  and  this  holds  the  clapper  C 
in  place,  hut  allow-  it  to  open  and  close 
by  swinging  on  the  pin  A.  The  seat  of 
this  valve  is  not  level,  but  is  inclined  at 
an  angle  of  about  45  degrees,  hence  as  the 
come  worn  by  long  service  and 
hard  usage  the  clapper  C  slides  down  as 
low  a-  possible,  leaving  a  space  in  the 
form  of  a  new  moon  at  the  highest  point 
where  the  port  i-  not  completely 
by  the  clapper.  Consequently  the  valve 
leaks,  and  that  i-  what  had  taken  place  in 
this  case. 

This  valve  might  have  been  repaired  by 
providing  a  larger  pin  and  boring  out  the 
bearing  at  each  end.  also  the  hanger  to 
reduce  the  lost  motion  to  a  minimum. 
The  clapper   u  in  the  hanger, 

hence  the  hole  at  this  point  required  bor- 
ing and  hushing  until  a  better  fit  was 
secured,  although  all  of  these  joints  must 
Work  easily  in  order  to  prevent  them  from 


WATER    CONNECTION 

FEED    IT  MI' 


FIG.    2.     SECTION    OF   LEAKY   CHEI  K   VALVE 


FIG.    3.       ['IN   ON    WHICH    HANGER    SWINGS 


failing  to  operate  when  wanted.  The 
clapper  required  refacing  in  a  lathe,  and 
the  seat  should  have  been  treated  with  a 
cost  1  if  t'u-  work  i-  almost 
always  sufficient  10  warrant  the  purchase 
of  a  new  valve,  hen,  ecided  to 

send  for  on,-  at  once. 

It  arrived  in  due  time,  was  installed  at 
once,  tested  by  means  of  the  gate  valve 
and  the  pet  cock  as  before,  and  found  to 
he  leaking  as  badly  as  the  old  one  did  be- 
fore it  was  removed.  Careful  examina- 
tion of  the  clapper  -bowed  that  it  covered 
t,  and  was  apparently  a  good  tit  on 
the  seat.  The  cover  was  replaced  and 
another  trial  made  which  showed  that  the 
valve  w.i-  now  tight.  The  pump  was  run 
for  a  time,  then  shut  down  :md  the  valve 
te-trd  again,  showing  that  it  leaked 
freely  as  before,  but  while  watching  the 
stream  coming  out  of  the  pet  cock,  some- 
thing snapped  and  the  flow  of  water 
ceased.  This  gave  a  clue  to  the  1 
trouble,  .uid  when  the  cap  was  again  re- 
nd the  parts  examined,  the  defect 
was  discovered. 

Again  n  ferring  to  Fig.  2,  there  is  much 
lost  motii  n  at  each  end  of  the  hanger 
where  it  -wings  on  the  pin.  hence  it  was 
possible  to  move  the  clapper  C  sidewi-e 
until  one  edge  of  it  was  held  off  from  the 
seat,  causing  a  had  leak.  Opening  the  pet 
cock  reduced  the  pre--ure  slightly  at  this 
point,  and  boiler  pressure  acting  on  the 
upper  surface  of  the  clapper  forced  it 
down  suddenly,  causing  the  snap  previ- 
ously mentioned  and  -topping  the  return 
of  water.  As  long  as  the  hanger  re- 
mained nearly  in  a  central  position  the 
valve  worked  properly,  but  it  could  not  be 
depended  upon  to  do  this,  as  it  would 
shift  frequently  and  render  the  valve 
worthless  for  the  service  required.  It 
would  be  possible  to  make  a  -mall  collar 
to  go  on  each  side  of  the  hanger  and  thus 
prevent  this  side  motion,  hut  all  such 
makeshifts  are  to  lie  avoided  as  far  as 
They  would  answer  the  purpose 
1  ase  while  in  position,  hut  if  it 
arj  to  remove  the  hanger 
at  -oiue  future  time,  these  collar-  would 
probably  he  lost  and  cause  trouble,  so 
that  a  new  hanger  wa-  made  which  was 
widi  enough  to  leave  hut  little  lo-t 
at  this  point,  and  the  valve  leaked  no 
more. 

Fig.    3   illustrates   tin-   pin   on   which   the 

hanger    swings,    and    the    side    plug    which 

in  place  in  the  body  of  the  valve. 

Originally   they   were    made    in    two 

rate  pieces,  as  shown  by  the  upper  sketch. 
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but  new 

bj     the    low 

it,  hence  when   il    «  :"  take 

nut  the  djustment  or  repairs, 

mig   job 

pin,  parti)   because  this  un- 

itruction    is    unneccs 

[*he  lower  pin  in  Fig.  .?  comes  out 

when  the  side  plug  is  unscrewed, 

arc  replaced  when   re|  impleted 

without   the  slightest   inconveni 


VERTICAL    CHECK    VALVE    WITH 


is   high   .Mid   the   ser 
vice  hard. 

ingle  check   vj 

1  duplex  pump,  which 

tailed    for    the    foil 

Exhaust   steam    from   this    pump    is    dis- 

into  a  heating  system,  and  when 

steam  is  shut  off  from  the  coils  :it  night 

and    at    other    convenient    seasons,    water 

i- 1 1 1 1  -  down  and  fills  this  exhaust  pipe  and 

the  cylinders  below   it      To  overcome  this 

the  angle  cluck  valve  was  used, 

noisy,    and    as    the 

sound  telephoned  along  the  heating  pipes 

it   proved  objectionable  to  people  in  sev- 

ms  in  the  largs  building 
An  attempt  was  made  to  abate  the  nuisance 
by    unscrewing    the    cap,    taking    out    the 
disk    holder   and    putting    a    spiral    spring 
into  11-  hollow  stem,  as  shown  in  Fig,  7 

It   such   a   spring   is   not   at   hand   when 

wanted,  i  matti  r  to  make  one, 

a   lathe    is   available   and    some 

brass  wire  is  at  hand.     Fig.  8  is  a  plan  of 

a  lathe  in  use  for  this  purpose.     An  arbor 

rs,  with  a  dog  on  the 

end    nearest    the  headstock    for   the    double 

purpose  of  causing  the  arbor  to  turn  with 

th(      face    plate    and    holding    the    wire    in 

place.      While  the  lathe  operator  holds  the 

■  e   :  helper  puts  an  iron  hook  over 

the    arhor   from    the    oppositi     side    of   the 

lathe.      The    spindle    is    started    and    while 

rator     allows     the     wire     to     -lip 

his  hands  as   wanted,   the  helper 

slidi  -  ile   hook  along  the  arhor.  tint-  keep 

ing   the  coils    far   enough    apart    to   make  a 

suitable  spring. 

When   using   a   spring    for  this   purpose 

ns  must  l>e  observed  as   follows: 

When   put    in  the   hollow    stem   of  the   disk 

holder  it  must  ve  it  as  shown 


illustrated  in  Fig.  10.  the  distance  is  more 
mches  The  difference  is  full 
inch,  « inch  repn  enl  the  possible  lift 
of  iiu-  valve,  1 1  the  disk  of  a  valve  lifts 
one  quarter  of  iis  diameter  ii  is  sufficient 
to  give  full  capacity  of  the  valve,  pro 
vided    the    passage    1-    not   obstructed    by 

[I     i  ■■ I     td(  .1     lo    I  e 

move  tin  cap  of  ;i  screwed  check  valve 
1,,  fore  11  1-  pin  into  service.  If  it  is 
screwed  down  nist  enough  to  prevent  .1 
leak  at  this  point  when  il  is  put  011,  it  is 
possible  to  remove  it  without  serious  dis- 
11  nts  later  on,  hut  if  left  as  it  comes 
from  the  manufacturers,  it  will  stick  fast, 


MAKING    SPIRAL    SPRING    ON    LATHE 


6.       ANCLE    CHECK    ON    EXIIAl    5T    PIPE 
7.     ENLARGED  VIEW   OF    DISK    AND   SPRING 


Ii-     4   1-    a    vertical    check    valve    with 
I  ends.     When  connected  in  a  line 
of   pipe    in    the   position    for    which   it    was 
d,  it  is  much  superior  to  the  swing 
check  valve  shown  it  h   in  ap- 

pearance and    durability.     The    disadvan- 
this  valve  is  found  in  the  fact  that 
rnal   parts    are    not    readily   acces- 
sible   for    inspection    and    repairs.      Wher- 
ever it  is  used  a  union  ought  to  h 
just    ab<  ve    it.    thus    providing    a    way    for 
disconnecting   tin-    pipe    without    breaking 
a    pipe   joint       When    this   valve   is   taken 
apart    at    a    point    just    above    the    center 
line,  the  disk  can  he  taken  out  at  pleasure. 
Fig.   5   is  a   flanged   vertical  check  valve 
which    is   made   to   meet   the   requirements 
of  engineers  who  prefer  this  style 


-.  hut  the  coil-  must  bi    fat  enough 
illi  iw  tie-  wholi    to  bi   0  impressed 
into   the   holh.w    stem,   in   order   to   know- 
that    the    disk    can    rise    as    high    after    the 

n   did   before.     The 

i,  .1,,  the 
required  work,  hut  if  mad.  too  stiff  it 
will   create    unnecessar)    ft  1 

a    new    check    valve    i-    put    into 

in    should  he  taken  to  know  that 

the   disk   can   lift   high  give   full 

capacity.     In   this  case   proceed   to  deter- 

1   11  screw  the 

if   the   disk   holder  as 

possible  and  measure  the  distance 

from  the  disk  to  the  hearing  of  the  cap  as 

It  mches.  and  measuring 

to  tin    top  of  Hi,    body,  as 


and    the    corners    will    he    spoiled    in    the 

Fig.  11  is  a  combination  stop  and  check 
valve  of  -the  angle  type,  which  may  be 
used  in  an  exhaust  pipe  if  required.  One 
advantage  "f  it  i~  that  the  lift  may  he 
regulated  at  pleasure,  for  although  the 
disk  holder  slides  on  the  spindle,  the)  are 
not  fastened  together  Steam  or  water 
passing  upward  and  outward  through  this 
valve,  lifts  the  disk,  hut  if  anything 
attempts  to  pass  in  the  opposite  direction  . 
the  disk  quickly  falls  and  shuts  the  port. 
If  for  any  reason  it  is  necessary  to  keep 
the  valve  shut,  the  spindle  may  be  turned 
down  the  same  as  if  it  was  a  regular 
globe  valve.  The  name  of  every  special 
valve  of  this  kind  ought  in  he  cast  on  the 
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body  to  prevent  engineers  who  are  not 
fafhiliar  with  such  appliances  from  mis- 
using them  through  ignorance  of  their  de- 
sign and  construction. 

Angle  check  valves  arc  usually  designed 
to  be  attached  to  a  vertical  pipe  which 
forms  the  inlet,  while  the  discharge  is 
into  a  horizontal  pipe,  as  indicated  1>>  the 
arrow-  ill  Fig.  II.  but  Fig.  12  illustrates 
a  combination   valve    in    which     the    side 


FIGS.   9    AXD    10.     VALVE    MEASUREMENTS 

opening  constitutes  the  inlet,  and  the  out- 
wnward.   This  refers  to  thi 

lion  when  the  valve  stem  is  in  a  vertical 
,  but  when  it  is  located  hori- 
zontally it  operates  the  same  as  the  valve 
II. 
Fig.  [3  is  an  angle  check  valve  of  the 
extra-heavy  pattern,  suitable  for  a  work- 
ing pressure  of  250  pounds  to  the  square 
inch.  A  good  feature  of  this  valve  is 
that  the  cap  is  fastened  on  with  bolts  in- 
stead of  being  screwed  into  place.  The 
writer's  experience  with  4-inch  valves 
containing  this  feature  is  that  a  cap  can 
be  removed  from  one  of  them  with  less 
labor,  and  less  danger  of  straining  the  pipe 
line  in  the  process,  than  is  necessary  with 


FIC.    II.    ANCLE   TYPE 

OF  CHECK    AND   STOP 

VALVE 


FIC.  12.  AXGLE  VALVE 
DISCHARGING  DOV  N- 

WARII 


a  much  smaller  valve  containing  a  screwed 
cap.  Another  good  feature  of  thi-  de- 
'  sign  is  that  if  the  bolts  are  weakened  by 
corrosion,  it  is  not  difficult  to  ascertain 
their  condition  and  renew  them  at  small 
expense,  but  with  a  screwed  cap  it  becomes 
necessary  to  renew  the  entire  valve  if  the 
■breads  become  worn,  or  the  body  is  ex- 
panded by  frequent  removals  of  the  cap 
to  clean  and  repair  the  internal  parts. 


Fig    1  1  illusl  ■  :k  valve 

with  a  Ranged  inlel  and  a  screwed 
They  are  also  made  with  a  flange  on  the 

outlet  and  female  threads  On  the  inlet  if 
required  for  special  cases  Male  threads 
will  be  supplied  foi  eithei  inlel  or  outlet 
dered,  and  any  style  of  flange  in- 
cluding American  or  English  standard. 
Navy  type,  grooved  and  tongued,  1 
be  secured.  Radial  flanges  are  also  availa- 
ble, which  is  equivalent  to  using  a  45- 
degree  ell  in  the  lim  I  he  caps  are 
screwed,  but  the  1  tted  with 

1  om  1  nil  m  e  ii  n  m&\  ing  them. 
A  bar  of  iron  or  steel  that  will  fit  into  a 
slot  is  nearlj  always  available  in  a  steam 
plant,  but  a  large  monkej  wrench,  or  a 
solid  wrench  of  exactly  the  right  si 
ni  l  be  on  the  premises. 

Where  a  check  valve  i-  located  on  the 
feed-pipe  line  of  a  boil.  1   in  any 

similar  service  in  connection  with  a  sin- 
gle-acting pump,  it  wear-  rapidly,  because 
it  opens  and  closes  many  times  per  hour. 
Some  of  the  manufacturers  of  these  valves 
seem   to    think    that    this    result   is   due*  to 

heavy  moving  parts,  hence  have  pr I 

to  make  them  lighter.  This  is  certainly  a 
mi-take,  for  although  it  must  lie  admitted 
that  the  weight  of  these  parts  is  a  factor 
in  'he  problem,  it  i-  SO  -mall  that  it  may 
Ik  neglected  entirelj  without  making  any 
material  difference  in  the  results  secured 
in   everyday   practice. 

To  illustrate  this  point,  suppose  that 
water  is  delivered  to  a  boiler  carrying  150 
pound-    pressure,   through   a    2-inch    feed 

pipe,  and  an  ordinary  -ingle  direct-acting 
steam  pump  i-  used  as  a  boiler  feeder  which 
i-  lare.r  enough  to  supply  the  demand 
when  running  at  a  -low  speed.  A  stroke 
of  tlii-  pump  rai-e-  the  check  valve,  and 
when  the  piston  -top-,  pressure  acting  on 
the  top  of  the  disk  forces  it  downward 
until  it  strikes  the  seat.  The  area  of  this 
disk  1-  .t  square  inches,  therefore  the  total 
pressure  acting  on  it  is  450  pound-.  There 
is  probably  what  might  be  called  a  heavy 
back  pressure  in  thi-  case,  which  may  he 
assumed  to  1"  oni  half  of  the  forward 
pressure,  and  this  act-  as  a  cushion  to 
let  the  disk  down  easily.  Ther. 
225  pound-  acting  on  the  di.-k,  which  is 
sufficient  to  account  for  the  pounding 
action  and  it-   results  in   practice. 

Suppose  that  the  moving  parts  of  a  cer- 
tain check  valve  are  made  heavy  enough 
to  be  durable  and  satisfactory,  but  it  is 
pi  ssible  to  remove  one-half  pound  of 
natal  from  each  of  (hem  without  causing 
an  immediati  collapse.  What  effect  can 
this  have  on  the  p  >unding  actii 
mentioned,  and  what  per  cent,  of  the  force 
of  rach  blow-  i-  eliminated  by  the   I  ; 

of  this  small  amount  of  metal5  The 
strength  of  the  part-  may  be  reduced  25 
per    cent,   by    thi 

made  by   the  change  is  too    small    to    be 
mentioned,  as  far  as  the  user  is  concerned, 
but  where  1000  of  them  are  mane 
it   saves  500  pounds  of  good  metal,  which 
is  an   important   item. 


ralve  with  both 
inlel  and  outlet  flanged.  One  advantage 
of  this  design  is  that  it  is  easily  connected. 
he  disconnected  without  disturb- 
ing the  pipes.  When  ordering  such  a 
ii  -1  e  of  pipe,  it  i-  only 
necessarj  to  specify  the  valve,  stating 
that  it  is  to  be  fitted  with  flanged  ends, 
al-o  that   one  ; 

I  he  flangi  -   should  be  drilled  to 


I 


CD 


■zir 
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FIG.       I.}.      ANCLE    CHECK    VALVE    WITH 

Ili     CAT 

dard  given  for  the  pressure  to  be 
.  irried,   then   when  a   valve   i-   secured  to 

h   connecting   pipe,   the  pipe 
11    he    turned    to    match   the    holes 
in  the  flange,  and  the  bolts  will  go  in  with- 
out trouble  or  delay. 

However,    if    a    flanged    gate    or    globe 


frmtr,  -V.r. 
Ho.   14.     FLANGED  IXLET   AXD  SCREWED  OUTLET 

valve    is   to  be   connected     to    the    flanged 
check   valve,   it    becomes  necessary  to  have 
ird   t<  mplel    for   drilling  tl 
to   avoid    mistakes.      Recognizing 

lor  this,  the  manufacturers 
of  such  goods  have  adopted  a  standard  for 
all  -ize-  of  pipe  and  fittings,  and  Fig.  16 
illustrates  this  templet  as  applied  to  a 
4'  -inch  valve.  The  diameter  of  the 
inches,    and    the    holes   are 
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drilled  on  .1  cii  iameter. 

The)  arc  spaced  equally  on  eithei 
through  tli. 

■  nun-cud  with 
tal  posi- 

■ 

mmonly 

called  n  valve,  but  for 

!    lor   a   check 


KIO.    lj.     FLANGED    INLET    AND    01 

valve.    For  illustration,  in  a  certain  small 

plant   it   was  n  in   into 

a    tank    containing    a    rather    thick,    pulpy 
•    material   very  early  in   the  morn- 
ing, which  made  it  :  the  engi- 
neer,   «                            the    fireman, 
mcr  than  was 
e   night   he   filled   the   boiler   with 
water   to   the   top   of   the    g    - 
left     the     -team     valve     open     aboil 
eighth  of  a  turn.     This  plan  permitted  him 


FIG.  l6.  STANDARD  TEM-         FIC.      17      I1EAI1- 
IM.ET    OF    J'.-IXUI  WEIGHTSAFETY 

VALVE  VALVE 

the  next 
morning,  hut   mi  examining   his  boiler  he 

found  that  all  pressure  was  off  and  a-  a 
partial  vacuum  had  formed  during  the 
night,  atmospheric  pressure  acting  on  the 
surface  of  the  tank  had  forced  the  ma- 
terial up  into  the  -team  pipe  and  some  of 
it  had  gone  into  the  boiler. 

irdinary   check    valve    will    prevent 
the    return    of   anything   thi 


pi)    pipe,    bill'   the    weight    can    he    used    to 

close  the   \al\e  ai   an)    desired   low  pres- 

surc       It    it    i-     weighted     to     close     al      10 

pound-,    .-team    can    he    allowed    to    escape 

until   the   pressure   is   reduced    to   the   de- 

iint,    when    thi-    check    valve    will 

reventing    an)     more    -team    from 

j,    and    at    the    same    time 

1  he    plan    of    lea\  i n i-i 

a    boiler    without    attendance    will    not     be 

considered    advisabU   l>>    somi     engineers, 

is   not    recommended   here   without 

•ion.    hut    it    can    do    no    harm    it 

no  fire  on  the  grate,  and  in  many 

plant-  new   tires  arc  Innlt   every  morning. 

Fig.     iS     illustrates    a     balanced    check 

valve.     A  globe  check  valve  is  preferable 

lilt  il    doe-  nol 
easily  a-  the  -wing  type.     With  thi-  small 
lever   ami    weight    attachment    in    USI     il    is 
practicable    to   counterbalance   the   weight 
of    the    internal    moving     parts     until     the 
valve  will  open   very  easily.     In  a  certain 
large   building   there  are   many   pipe   radia 
]  the  drip  pipe  of  each  is  supplied 
with «a  check  valve  to  prevent   -team  from 
hacking  up  into  the  pipe-.     It   i-  n< 
for  these  valves   to  open   easily,   because 
the  steam  pressure  i-  practically  balanced, 
therefore     the        only     unbalanced     force 
available  to  lift  the  <li-ks  is  the  column  of 
water   which   i  each,   and  the 

bight  of  this  must  he  limited  ill  order  to 
keep  water  out  of  the  lower  pipe-  where 
it  is  not  wanted.  The  balancing  device 
shown  in  Fig.  t8  would  he  valuable  for 
such  cases,  and  on  the  other  hand,  if  for 
any  reason  it  i-  desired  to  prevent  the 
disk    from    leaving   i  asily,    the 

i  to  the  position  indi- 
cated by  the  doited  lines.  In  this  case 
the    leverage    i  ide     weight     is 

added  to  the  weight  of  the  internal  parts, 
so  that  required  to  open  the 

valve,   and   it   will   close   quicker   than  be- 
fore.    Thi  is   '.  alve  is  fitted  with 
gi    eei   .i  better 
chance   to    remove    it    without    di 
rners. 

vs  the  internal  design  and 
con -t ruction  of  an  all-brass  -wing  check 
valve  for  a  horizontal  pipe.  Tin-  objec- 
tion with  the 
■  -e  of  a  -wing  check  valve  in  a  vertical 
pipe,  apply  to  this  case  with  equal  force. 
\-   these   are  only    f:  il    i    instruction 

and  not  of  the  design,  careful  inspection 
ting    them    to    the    pipe   line 
will  secure  the  rejection  of  those  that  are 
r    use.       The    illustration    shows    a 
plug   directly    oppositi  r,   which 

can  he  removed  fi  r  the  purpose  of  insert- 
rewdriver.     The  clapper   is   lifted 
with   a   slotted   nut    to  receive   the   screw- 
driver  and    h  I  lenti  r's   brace   is 
the   top  of   it  and  turned   rapidly, 
1 1 1  in  el  to  a 
contact  at  all  point-,  thus   secur- 
i       evei      this    is    a 
rather  tedious  job   which   can   he  avoided 
by    u^ing    check    valves    containing    hard 
ruhlier  or  composition  disks,  which  can  be 


easil)    removed  and   replaced  at  slight   cost. 

Finding  it   necessarj     to    use    a    small 

.luck   valve   a    short    time   ago,   the    writer 

I    one    similar    to    Fig,    I<),    hut    sev- 

showed    that    it    wa-    tight    for    a 

part  of  the  time  and  leaked  tin  remainder, 
.  er)  unsatisfat  tot  j  It  was  re- 
nd .mother  substituted,  which 
ticall)    of  the   same  construction 

except   that  it   was  lilted   with   a   disk   made 
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of  hard  rubber.  It  operated  e\actlv  like 
tin  -the.,  and  it  would  appear  that  if  the 
manufacturers  of  these  valves  would 
adopt  and  maintain  a  more  rigid  system 
of  inspection.  thev  would  not  allow  so 
many  imperfect  valves  to  leave  their  fac- 
ti  iries 

The    valve    illustrated    in    Fig.    ->o    was 
finally    purchased,   and    it    is    always    tight 

when    closed.      0n<     •- 1    feature    of    this 

valve   is  that   there   arc  no  wings  nor  guides 

to  reduce  the  size  of  the  passage  through 
it,  or  to  prevent  it  from  closing  promptl) 
f\  being  ti  o  large  or  too  rough  to  work 
easily.  It  is  held  in  place  by  a  rigid  stem 
that  moves  easily  in  a  smooth  hole,  and  the 
pressure    on     this     stem     is    equalized    by 


llo      I'J         VLL-DRASS    SWING    CHECK    VALVE 

if  the  small  hole  cast  in  the  guide 
near  the  lop.  as  show  11.  This  allows  some 
of  the  liquid  to  pass  into  the  space  above 
the  stem  when  it  fall-,  and  as  the  stem 
rises  tin-  liquid  is  forced  out  again.  The 
disk  holder  contains  a  disk  that  can  easily 
he  renewed  when  worn  out  by  long  ser 
vice  or  broken  by  accident. 

Fig.   _'i    represent-   a   valve  that  is  used 
in    many   plants,   hut    the   passage   through 
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ill)  much  smaller  than  n  i-  sup- 
posed to  be.  This  aria  ought  to  at  least 
equal  the  cross-section  of  the  pipe  on 
winch  ii  i-  used,  and  if  larger  will  do  no 
barm.  I'lu  shape  of  the  valve  results  in 
excessive  friction  when  water  is  forced 
through  it.  a-  "in-  valve  is  equal  to  man) 
bards  of  clean  pipe  in  this  respect.  In  .1 
cerium  case  to  which  m>  attention  has 
Ken  called,  a  direct  acting  steam  pump 
that  was  used  fi  n  Feeding  a  pair  i  if  tubu 
lar  boilers,  would  not  run  fast  with  the 
steam  \  alve  n  ide  open  I  here  was  ap- 
parenth  good  reason  for  condemning  the 
pump  as  imperfect,  but  the  engineer  re- 
membered that  he  had  a  globe  check  valve 
like  Fig.  ji  near  the  heater.  He  pur 
chased  another  i  ne  of  the  same  kind,  but 
one  size  larger,  screwed  a  bushing  into 
each  end  of  it.  and  connected  the  com- 
bination in  place.  When  steam  was  again 
turned  into  the  pump  the  piston  moved 
much   f 

The  philosophy  of  the  incident  is  that 
with  a  check  valve  corresponding  to  the 
pipe,  the  passage  was  much  too  small,  hut 
by  using  a  valve  one  size  larger  the  capa- 
city was  increased  and  the  friction  greatly 


-dent,  but  with  the  single  pump  running, 

they  can   be  heard  plainly.      I  his    i 
the   different    ways    in    which    pumps    de- 
liver water,  but   the   point   lure  is  that   if 
fUi.-  kind   of  a   check    valve   lasts   Ii 
one    plant    than    another    kind    do 
where,  the  difference  ma)    not   be  due  to 

superior    valves,    bill    to    the    kind   of   pump 

used 
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Fig.    23    illustrates    a    globe    check    valve 

cocl    in  the  bottom  for  the  pur- 

I    tllowing  all  of  the  watet  I 

out   when  the  piping  is  not   in  us,-.    This 

is  a  valuable   feature   foi    places  that  are 

.  as  it  is  diffi- 

-  '  1    all    of    the    water    out    of    Mich 

without  a  spi  i  i.  I  di  \  ii  e  for  the 
purpose,  and  a  valve  will  also  be  ruined 
il  allowi  d  to  -■  in. I  more  than  one-half 
full  oi  water  where  il  can   Fi 

Fig.  .'4  is  a  globe  check  valve  with  one 
|  nd  Flanged  and  the  other  screwi  d  )  hi 
principal  advai  I  igi  oi  this  design  is  that 
il  i  i  isily  installed,  evi  n  in  a  pipe  line 
that  is  alread)  in  place,  by  cutting  one 
length  of  pipe  in  two  and  removing  both 
•  "in  the  line.  ( Ine  piece  is  then 
threaded,  the  cluck  waive  screwed  on  the 
old  thread  and  the  new  thread  put  into  the 
Fitting  from  n  hi  m  i :  tl  i  old  one  was  re- 
moved. A  flange  is  then  screwed  on  the 
old  thread  on  the  othei  piei  e,  and  enough 
cut  off  from  the  oppo  iti  end  to  <  ompen- 
sate  for  the  check  valve.    This  end  is  then 

threaded    and    put     into    the     fitting     from 
which  the  pipe  was   removed.     When   the 


FIG.     20.     VALVE    WITH    VERTICAL   GUIDE    STEM 

reduced.  Examination  of  the  nearest 
valve  of  this  kind  at  hand  shows  that  the 
circular  hole  through  it  equals  the  size  of 
the  pipe  lor  which  it  was  designed,  but 
the  wings  occupy  about  40  per  cent,  of 
.  which  accounts  for  the  fric- 
tion This  valve  was  made  b)  .1  1  eputa 
ble  firm  which  is  not  ashamed  to  place  its 
name  prominently  on  it.  but  in  other  cases 
valves  may  be  found  without  a  nam.  on 
them  in  which  the  hole  is  less  in  diame- 
ter than  the  pipe,  and  the  wings  occupy 
about  50  per  cent,  of  that.  Consequently, 
the  actual  capacity  is  much  less  than  it 
ought  to  be.  In  this  way  Fig.  20  is  a 
■peril  r  type  ol  globe  check  valve,  be- 
cause there  is  nothing  below  the  disk  to 
reduce  the  capacity   for  delivering 

The  boilers  in  my  plant  are  fed  by  two 
duplex  pumps,  while  heaters  are  available, 
and  by  injectors  at  other  times.  One  sin- 
gle steam  pump  is  kept  in  reserve  for 
■urgencies.  While  I  was  writing  the 
above  description  my  assistant  started  this 
pump  for  the  purpose  of  keeping  it  in 
working  order.  While  the  duplex  pumps 
only  are  in  operation,  the  check  valves  are 


HECK     VALVE     WITH     DR  UN 


Fig.  22  represents  a  peculiar  kind  of 
check  valve,  as  it  contains  a  ball  instead 
of  a  clapper  or  a  disk.  As  this  ball  is  de- 
■  bi  pi  rfe  tl)  round  and  it  is  fre- 
quently turned  while  in  use  by  thi 
of  water  passing  around  it.  a  large  wear- 
ing surface  is  presented  and  it  might  to 
durable  in   sen  ii  e. 


FIG.     24.     HORIZONTAL    SCREW    AND    FLANGE 
CHECK    VALVE 

two  flanges  are  packed  and  bolted  together 
the  job  is  finished,  and  only  one  length  of 
pipe  has  been  disturbed.  If  these  direc- 
tions are  followed,  the  result  will  be  more 
satisfactory  than  if  attempts  are  made  to 
return  old  threads  to  their  former  places. 
Fig.  25  -how-  a  globe  .heck  valve  with 
both  ends   flangi 

be  longer  than  is  necessary  to  thi 
observer,  but  engineer-  who  have 
and  keep  them  in  repair  will  not  think  so, 
because  it  is  necessary  to  put  a  wrench 
on  the  cap  to  remove  it.  and  if  only  a 
monkey  wrench  is  available  for  this  pur- 
pose it  causes  much  trouble  unless  there 
i-  sufficient  space  in  which  to  adjust  and 
turn    it. 

[1 
check   valve   with   both   ends  and   the   cap 

On  a  valve  of  the  right 

a  _'Tj-inch  pipe  on  which  150  pounds  pres- 

irried,  there  are  four  bolts  in  each 

ind   it    would   appear   as   if   there 

was   not   enough  material   used    to   secure 

sufficient  strength  for  the  pr<     ure      I  he  1 

\'t   inch    in   diameter,   but    cutting 


•      CtXTCK    VALVE    FI  ANGED    A1 
U0T1I    ENDS 
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FIO      20.     GLOBE   I  HB  K   VALVE    WITH    BOTH 
LNDi    AND    CAP    FLANGED 


Fir,.     27.     CHEI  K    VALVE    WITH     MALE    AND 

FEMALE    7  11; 

the  threads  on  them  reduce 
diameter   to   about    9/16   inch,    1! 
section  of  which  coir  re  inch, 

or    1    square   inch    -.  for    the 

four.  Many  of  the  holt*  used  on  such 
work  are  made  of  inferior  iron,  the  tensile 
strength  of  which  is  an  uncertain  quan- 
tity, hut  assuming  it  to  he  .10,000  pounds 
with  6  a-  a  factor  1 
pounds  as  the  safe  l<  bolts 

The  area  of  a  2}4-inch  circle  is  4.0 
square  inches,  so  that  with  a  pressure  of 
150  pound-  to  the  square  inch  the  total 
load  due  to  pressure  is 

4.9  X   150  =  735  founds. 

or   only   about    one-seventh     of    tin     safe 
load.     A   .i-inch   heavy   flange  is   equipped 
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with  eight   holts   \s  inch   in  diameter,  and 
after   allowing    for   the    reduction   due   to 
cutting     threads     .111     them,     the 
diameter   i-   about    7/l6  inch    and   the   area 

1  _•  square  inches  for 
tlie  eighl  holt-  on  which  the  safe  load 
equals, 

6000  pounds. 
The  area  of  a  3-inch  circle  i-  ; 
inches,  giving   a   total   lo: 

-    ■    [50  =  1050  pounds, 

about   one  -istli   of   tin    saf 

This  comparison  is  presented  for  the  pur- 

1    showing    that    although   a   .\  inch 

mtains  twice  as  man)   bolts  as  a 

load   per   square   inch 

is     nearlj     the     same. 

Shock-    and    jar-    due    to     the     action     of 

water,  strains  caused  by  the  expansion  of 

metal,  and  the  effeel   "i   leA  erages  of  the 

duce   this   margin,   hut    it   i-    -till 

larye  and   tin-  ><  ■    for    tin    free- 

dom   from    failure   of   holt-    111    tlii-   service. 

\\  hile  il  i-ii'  ci  •  sarj  t<>  pro>  ide  metal 
m  1I1.  bolts  to  hold  iIh  total  -train 
that  must  come  upon  them,  there  i-  an- 
other fa -tor  1,,  he  included  in  tin-  calcula- 
tion. This  refers  to  the  fact  that  the 
bolts  musl  1"  near  enough  to  each  other 
to  pn  -  hi  the  packing  bi  ik  een  them  from 
blowing  out  under  pressure  \n  inflexible 
rule  for  thi-  purpose  cannot  he  laid  down, 

because  much  depends  on  the  thickness  of 

the  flanges  and  tin'  pressure  carn..l.  also 

on   the  kind  of  packing  used.     There  i-  a 

ere   for   the   ill-pl.o.    of   good   COITI- 

i.l   a-   a    general    rule    the 

that     were    designed     for    modern 
v  their  appearance  that  they 

can   bi    depended  on    to    withstand    high 
ml  severe  service. 

swing  check  valve  of   su 
perior  design  and  neat   appearance.      1  he 

illustration  -how-  a  male  thread  on  the 
right  and  a  female  thread  on  the  left  end, 
hut  any  other  combination  can  he  secured. 
The  male  thread  is  screwed  into  a  coup- 
ling, and  the  female  thread  i-  turned  onto 
a  piece  of  pipe  b\  means  of  a  flat  iron  bar 
inserted  in  tin-  end.  when  n  engages  two 
projecting  lugs  Tin-  enables  the  engi- 
!  1  nit-  without  disfigui 

ext<  rnal     finish,  d      urfao 
spanner    wrench    i-    used    i"    tighten    the 
union    nuts. 

Fig,  -,s'  i-  .'  combination  check  and  -top 

d    similar  to    Fig,    12  except 

thai    tlii-    i-    ;;    globe    in-lead    of    an    angle 

valve,    and    can    thi  used    in    .1 

straight  line  of  pipe. 

Fig.  20  i-  a  cluck  valve  for  a  steam  pip. 

line,    although    it    i     1  ailed     1    nonreturn 
valve.     It  i-  designed  for  a  -top  valve  on 

•    that   will  allow  -team  to  come  OUl 

freely,   hut   if  reduction   ..f  pressun     from 

any    cause    starts    a    return    movement    ol 

im,  this   valvi  1     tantly  and 

:      farther   action       If  a   tube  bursts 

■  in   1.. •  i  1  <  1-  of  a  battery,  this 

valve    will    prevent    steam     in     the    other 

b.  ilers    from    blowing    hack    through    the 
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disabled  boiler,  which  it  might  not  b<  pos- 
sible to  pi,  win  11  .ally  a  common  globe 
v,il\  e   was   used   for  this  -,  .  \  h  . 

In    a    certain    largi     plant    fitted    with    a 
I...1I,  1  -,   11    was   formerly  the  cus- 

1.  hi    for   boiler   tend.  1     to   clean   one   or 

more  al  stated  lime-,  fill  them  with  cold 
e,  ,i,i    .ind   then  turn   steam   from   the  main 

I,,  .1,1,  1  .iii, ,  tl\  int..  the  eld  boilers.  As 
such  a  barbarous  practice  has  prevailed 
in  the  past,  and  may  in  the  future,  it  is  a 
good  idea  t..  supply  every  boiler  with  one 
,.f  these  valves  to  guard  against  such 
ignorance    and     stupidity.      An     indicator 
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111.     28       COMBINATION    CHECK    AND 
STOP   VALVE 
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ITONRETURN    VALVE     WITH 
I  Nine  \  fOB 
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FIC.  JO.  NONRETURN  VALVE  OF  INVERTED  TYPE 

below  the  globe  shows  the  position  of  the 

disk,  as  it  cannot  be  determined  1>\  the 
stem,  except  that  when  the  stem  is 
Screwed  down  as  far  as  possible  the  valve 
is  known  to  be  shut,  and  it  cannot  open 
automatically  until  the  wheel  is  turned 
backward  and  the  stem  raised. 

Fig.  30  i-  similar  to  the  preceding  ex- 
cept that  the  wheel  must  be  below  the 
pipe,  as  illustrated,  instead  of  above  it. 
Both  of  these  valves  are  cushioned  to 
prevent  damage  by  rapid  opening  and 
automatically   under   pressure. 


The  Capacity  of  Refrigerating 
Machines 


By  F.  E.  Matthews 


How  can  one  determine,  as  nearly 
as  possible,  the  amount  of  refrigeration 
produced  by  an  ice  machine  by  simply 
noting  the  temperature-  of  the  brine,  the 
high  and  low  pressures,  the  size  of  cylin- 
ders, the  stroke  and  the  revolutions  per 
minute  ? 

The  above  question  suggest-  two  pos- 
sible answers  based  on  the  two  generaj 
-possible  methods  of  arriving  at  the 
amount  of  refrigeration  produced  by  re- 
frigerating machines.  The  first  method 
"is  to  measure  the  results  actually  pro- 
duced in  a  known  amount  of  brine  or 
■amount  of  cooling  effect  in  degrees  pro- 
duced as  a  known  amount  of  brine  or 
other  media  having  known  heat-absorb- 
ing capacities  per  degree  rise  in  tempera- 
ture. From  this  knowledge  the  number 
of  heat  units  extracted  per  minute,  hour. 
or  day  may  be  calculated;  and  from  this, 
as  explained  hereinafter,  the  capacity  in 
pounds  or  tons  of  equivalent  ice-melting 
■capacity    may    be     readily    computed    by 


simply    dividing    the    number    rept 

the   heat   extracted   expressed   in    ll.t.u.,   or 

other  convenient  units,  by  the  number  of 

such     units     necessarily 

minute,   hour  or  day,   a-  the  case   may   he, 

to   produce    refrigeration    at    the   rate   of 

one  pound  or  one  ton  per  day. 

The  second  method  is  actually  I  1 

or  compute  the  number  .>i"  pounds  of  the 
rating   fluid,   assumed   in  tl 
imonia,  passing  through  the  cycle 
of   operations   per   unit    of   time   ami,    bj 
knowledge  of  the  amount  of  ret'n 
effect   that  a   pound   of   the   refri 
fluid   is   capable   of   producing   under   the 
observed  conditions  of  back  pressure  and 
liquid    temperature    (determined   approxi- 
mately   from    the    head    pressure),    finally 
arrive  at  a  more  or  less  accurate  estimate 
of  the  amount  of  cooling  effect  being  pro- 
duced.    The   units   in   which   refrigerating 
duty  is  usually  expressed  among  English- 
speaking   people    are   as    follow-: 

(1)  British  Thermal  Unit  (S.t.M.)— 
Equivalent  to  the  latent  heat  of  water,  or 
the  amount  of  heat  required  to  raise  the 
temperature  of  a  pound  of  water  through 
one  degree  Fahrenheit  at  its  temperature 
of  maximum  density  at  39  degrees  Fahren- 
heit. 

(2)  Pound  of  Refrigeration — Equiva- 
lent to  the  expenditure  of  negative  heat 
(absorption  of  heat)  at  the  rate  of  144 
B.t.u.  per  twenty-four  hours;  144  B.t.u. 
being  the  latent  heat  of  ice.  or  the  amount 
of  heat  required  to  melt  a  pound  of  ice 
"from  and  at"  y2  degrees  Fahrenheit  (ice 
at  32  degrees  melting  into  water  at  the 
same  temperature). 

I  3  )  Ton  of  Refrigeration — Equivalent 
to  the  expenditure  of  negative  heal  (ab- 
sorption of  heat)  at  the  rate  of  2000  X 
144  B.t.u..  or  288,000  B.t.u.  per  twenty- 
four  hours;  28S.000  B.t.u.  being  the 
amount  of  heat  required  to  melt  a  ton  of 
ice  "from  and  at"  32  degrees  Fahrenheit. 

From  the  foregoing  it  is  apparent  that 
the  capacity  of  a  refrigerating  means 
which  extracts  heat  at  the  rate  of  2SX.000 
B.t.u.  per  twenty-four  hours  is  one  ton. 
The  above  rate  is  equivalent  to  2S8.000  -*- 
24  =  12.000  B.t.u.  per  hour,  or  288,000  ■+■ 
24  -=-  60  =  200  B.t.u.  per  minute. 

To  absorb  heat  at  this  rate  certain  defi- 
nite quantities  of  the  primary  refriger- 
ating fluid  must  be  evaporated  per 
minute,  hour  or  day,  in  addition  to  which 
if  a  secondary  refrigerating  medium,  such 
as  brine,  is  employed,  a  certain  amount  of 
fluid  must  be  cooled  through  a  sufficient 
range  of  temperature  to  supply  the 
amount  of  heat  required  to  evaporate  the 
ammonia. 

It    has    been    proposed    to    en  • 
standard  pressures  185  pounds  head  pres- 
sure, under  which  pressure  condensed  an- 
hydrous ammonia  leaves  the  condi 
about    90   degrees    Fahrenheit,    and    15.67 
pounds    back    pressure,    correspoi  d 
an  evaporating  temperature  in   the  cooler 


of    o    degree     Fahrenheit.       Under    these 
standard   conditions,   viz.,    where   the   art- 
ammonia  enters  the  refrigerator 
Fahrenheit  and  evaporates 
Fahrenheit,   from   27   to  28 

of  liquid  must  be  evaporated  per 
hour  per  ton  of  refrigerating  efl 
duced.      This    means    that     the    ammonia 

ior  must   have  effective  displace- 
ment  capacity   of  about   4   cubic 
minute  per  ton. 

Refrigerating  capacity  of  evaporating 
refrigerants  depends  not  on  the  volume 
of  gas  evolved,  except  as  volumi 
on  weights.  The  volume  of  gas  varies 
widely  with  the  pressures,  but  aside  from 
ling  effect  that  must  be  expended 
on  the  liquid  to  cool  it  from  the  con- 
denser temperature  down  to  the  cooler 
temperature,  the  weight  of  refrigerant  per 
unit  of  cooling  capacity  produced  is  prac- 
tically constant  under  all  conditions  of 
temperature  and  pressure.* 

At  ro  pounds  back  pressure,  for  ex- 
ample, corresponding  to  an  evaporating 
temperature  of  about  8  degrees  below 
zero,  the  volume  of  the  gas  evolved  is 
10.8  cubic  feet  per  pound.  At  32  pounds 
back  pressure,  corresponding  to  an  evapo- 
rating temperature  of  about  19  degrees, 
the  value  is  about  6  cubic  feet.  This 
means  that  operating  at  10  pounds  back 
pressure  a  compressor  must  pass  ap- 
proximately 66  per  cent,  more  volume  of 
gas  per  unit  of  capacity  than  when  oper- 
ating at  32  pounds  pressure. 

The  method  of  arriving  at  the  size  of 
compressor  required  for  the  performance 
of  a  given  refrigerating  duty  per  twenty- 
four  hours  is  as  follows :  The  latent 
heat,  or  the  amount  of  heat  expressed  in 
B.t.u..  required  to  evaporate  a  pound  of 
anhydrous  ammonia  at  10  pound-  bai  k 
pressure  is  about  560.  If,  for  example. 
150  pounds  condenser  pressure  is  carried. 
the  liquid  ammonia  will  pass  to  the  re- 
frigerator at  about  84  degrees.  The 
evaporating  temperature  corn 
10  pounds  back  pressure  is  — 8  degrees, 
making  a  difference  of  temperature  of  92 
degrees  through  which  the  liquid  must 
be  cooled  before  it  can  produce  am 

effect  in  the  refrigerator.  lror  ap- 
proximations, the  latent  heat  of  the  am- 
monia liquid  may  be  taken  to  he  the  same 
as  that  of  water,  i.e..  unity,  in  which  case 
the  expenditure  of  oj  B.t.u.  will  be  neces- 
sary to  cool  the  liquid  from  the  tempera- 
ture of  the  condenser  to  that  of  the  re- 

r.  Subtracting  this  amount  from 
the  latent  heat.  560  B.t.u.,  we  have  468 
B.t.u.  remaining  for  the  performance  of 
useful   work  in   the   refrigerator. 

The  latent  heat  of  ice.  taken  as  the  unit 
pound  capacity  of  refrigeration,  i-  144. 
The  evaporation  of  one  pound  of  anhy- 
drous ammonia  under  the  foregoing  con- 
ditions  will   produce   468   -5-    144  =  3.25 


•This  ignores  the  small  amount  of  cooling 
effect  available  lo  the  superheating  of  t Lie 
return    gas. 
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pounds 

of    the    rime    in    which    ill 

The    i 

ammonia  per  minute  under  these 
ild  produce  refrigeration  at 
■ 
twenty-four   hours      At   t1  ■ 
pound    per    hour    the    tonnage    rate    per 
urs  would  I"-   (68 

At  10  pounds  back  pressure  each  pound 
of  anhydrous  ammonia  evaporated  has  a 
volume  of  about  10.8  cubic  feet. 

lisplacing   thi-   volume   of  pas  per 
minute  will  have  a  capacity 
or  a  ton  capacity  for  ever> 
40  cubi  >ton   displacement  per 

minute.* 

The  method  of  computing  the  capacity 
of  a  refrigerating  machine  of  a  given  size 
when  operating  at  .1  given  number  of  revo- 
lutions, from  the  apparent  displacement  in 
cubic  feet  per  minute,  involves  two  other 
very  important  factor-:  First,  the  hack 
hich  the  compressor  is  op- 
erated;  second,  displacement  efficiency  of 
the  particular  compressor  in  question 
when   operating  at    the  back   pressure    in 

The  amount  of  refrigeration  pi 
is  directly  dependent  on  the  number  of 
of  the  refrigerating  fluid  evapo- 
rated, due  allowance  being  made  for  the 
range  of  temperature  through  which  the 
liquid  must  be  cooled  before  it  can  do 
useful  cooling  work  in  the  refrigerator, 
and  the  cooling  effect  available  from 
superheating 

When  the  compressor  itself  i-  employed 
as  a  meter,  i.e..  when  the  amount  of  the 
refrigerating  medium  is  computed  from 
the  number  of  cubic  feet  of  volume  swept 
out  per  minute  by  the  piston,  it  i-  neces- 
-ary  to  assume  or  determine  the  com- 
displacement  efficiency  in  order  to 
arrive  at  the  actual  displacement  from  the 
apparent  displacement  indicated  by  the 
volume  swept  out.  The  weight  of  a  re- 
frigerating medium  vapor  i-  directly  pro- 
portional to  it-  absolute  pressure  For  a 
given  back  pressure  the  weight  of  the  gas 
per  cubic  foot  can  be  determined  directly 
from  published  table-  of  the  pi 
of   the  refrigerating  medium  in  question. 

The    displacement     effici 

or  the  ratio  of  their  apparent  to 
their  actual  cubical  displacement,  i-  not 
easy  to  determine,  and  it  is  the  • 
rather  than  the  rule  that  the  builder--  of 
the  effi- 
ciency of  their  various  machines  when  op- 
erated  under  stated   head  and  back  pres- 


Uachlne   Builders   in    11103,    the  evnp 

t  27.,   pounds  "i"  ammonia  under  the 

"standard"    conditions    01    lv"    pounds    head 

1  'ahrenhelt  >    and    15.67 

pounds  back  pressure    01  degrees   Fahrenheit) 

constituted    a    ton    1  opacity.      On    th 

approximately    •"•    cubic    I'-'-t    <>!'    disp 

would    l«>   allowed    per    ton    per     twenty-foor 

■  in.    Jis- 


\-  a  matter  of  fact,  the  only  exact 
means  of  determining  such  efficiencies  U 
by  the  rather  laborious  method  of  check- 
ing the  amount  of  refrigerating  fluid  ap- 
parently r>a--ing  the  compressor,  with  the 
amount,  determined  by  weight, 
pa-sing  the  expansion  valve.  Even  this 
method  has  a  serious  shortcoming  in  the 
■  machines  in 
that  a  considerable  amounl  of  unevapo- 
rated   liquid   maj    pa  the   com- 

and   this   liquid    appearing   in   the 
wight-    of    liquid    passing   the   exp 
valve  indicates  a  higher  displacement  effi- 
ciency than  the  compress 

Example 

To  compute  the  refrigerating  capacity 
of  an  ammonia  compressor  of  the  as- 
sumed cylinder  dimensions  of  [9x38,  op- 
erating at  45  revolutions  per  minute: 

\rea  of  19-inch  piston  = 

it  y'  =  3.1416  X  9.5  X  9.5  =  283.53  m,.  f». 

Volume  of  19x38  cylinder  = 

6.235  cu.ft. 


displacement  per  minute  per  ton  the  ex- 
pression  for  the  tonnage  capacitj  oi  a 
compressi  a  1  if  diameti  1  ■/.  stri  >ki  and 
revolutions  per  minute    —  11, 


it  y'  I    =    883.53  X  38 
1728  1728 


Apparent  displacement  in  cubic   feel  per 
minute  = 

2    1t  V2  I  fl 

cu.ft.=  ^ =6.235  x  2  X  45  = 


in 


iimple  expres 

lie  feet  of  apparent  displacement 
per  minute  of  a  double-acting  compressor 
of  d  inches  diameter  and  /  inches  stroke, 
operating  at  n   revolution-  per  minute,  is: 

pi  r   minute    — 

cP  I  n  O.00090903, 

or  since  2  I  n  -:-  12  -—  /  n  -=-  6  is  the  pis- 
ton speed  (PS)  in  feet  per  minute,  cubic 
feci  per  minuti 

(P  P  S  0.00545418. 

Substituting  in  these  two  expressions  we 
have: 

d2  I  n  0.00090903  =  19  X  19  X  38  X  45  X 
0.00090903  =  561.15111'/.  feet 

d2  PS  0.00545418  =  19  X  19  X  285  X 
0.00545418  =  561.15  ck/i 

Under  standard  condition-  of  qo  degrees 
liquid  at  the  expansion  valve  and  o  de- 
gree ga-  in  I  pounds 
■of  ammonia  evaporated  per  minute  per 
ton  =  27;  the  cubic  feet  of  ammonia  dis- 
placed per  minute  per  ton  =  4.026;  and 
rent  cubic  feet  displacement  of  an 
1  per  min- 
ute per  ton  =  5. 

On   the   basis   of   5   cubic    feet   apparent 


d'  I  n  0.0001  St  806, 
'0.001 1081 


(2) 


Substituting  the  value-  for  d,  I.  11  and  PS 

as  in  the  foregoing  example,  we  gel  as  the 

■  apacity  per  tw  t  ntj   fi  >ur  hi  iui  -.  in 

each  case.   1 12.23  tons. 

A  method  which  avoids  opportunity  for 
error  in  determining  the  compressor  dis- 
placement efficiency  assumed,  but  at  the 
same  time  introduces  another  difficulty  in 
the  form  of  brine-iank  insulation  losses, 
which  fortunately  can  usually  be  more  or 
less  accurately  determined  and  corrected 
for,  is  to  check  the  apparent  performance 
of  the  compn — 1   by  the  actual  perform- 

r 1    the    refrigerating     system     as     a 

whole,  as  determined  by  direct  measure- 
ment of  the  cooling  effect  produced  on 
brine,  where  it  is  regularly  employed  in 
the  plant,  or  on  brine,  water,  or  some 
other  fluid  of  known  specific  heat  where 
a  secondary  medium  has  to  be  introduced 
for  the  purpose  of  test.  If.  in  the  latter 
case,  the  refrigerating  effect  cannot  be  put 
to  useful  work,  it  may  be  neutralized  by 
-Irani  or  some  oilier  source  of  artificial 
heat. 

For  very  accurate  determinations  the 
amount  of  secondary  refrigeration  me- 
dium cooled  should  be  determined  prefer- 
ably by  weighing  and  the  specific  heat  of 
the  medium  determined  by  some  compe- 
tent expert  familiar  with  this  class  of 
work.  Thermometers  used  in  taking  the 
temperatures  of  the  secondary  medium 
before  and  after  cooling,  as  well  as  all 
other  apparatus,  should  be  carefully  cali- 
brated,   both    before   and   after   the   test. 

For  ordinary  accuracy  25  "heat  gallons" 
is  considered  equivalent  to  a  ton  of  cool- 
ing effect,  a  "heat  gallon"  being  the  cool- 
ing effect  required  to  reduce  the  tempera- 
ture of  5  gallons  of  calcium  chloride 
brine,  of  1.2  specific  gravity,  through  a 
range  of  5  degrees  Fahrenheit  per  minute. 

Since  there  are  288,000  B.t.U.  in  a  ton  of 
I'm ' ling  effect  and  1440  minutes  in  a  day, 
we  arrive  at  200  as  the  number  of  B.t.u. 
per  minute  equivalent  to  the  rate  of  a  ton 
per  twenty  four  hours,  and  the  amount 
of  beat  carried  away  by  the  brine  per 
minute  divided  by  200  will  give  the  rate  of 
cooling    in    tons    per    twenty-four   hours. 

The  amount  of  heat  carried  away  by  the 
brine  i-  determined  from  the  weight  in 
pounds  W  circulated  per  minute,  its  -pa- 
cific heat  S  and  the  range  of  temperature 
(/ — r,1  through  which  it  is  cooled.  If  we 
know  the  value  of  all  of  these  factors  the 
rate  of  cooling  in  tons  per  twenty-four 
hours  will  be  readily  determined  from  the 
equation 

ir.s  (/—/,) 


lens  =  — 


(3) 
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p<  )\\  i:k  a\i>  the  engineer. 


M 


The  volume  oi  the  brine  circulated  per 
minute  can  be  calculated  from  the  di- 
mensions and  strokes  per  minute  of  the 
pump,  due  allowance  being  made  for  slip- 
page, and  1 1 1 i  —  can  be  readily  convene. 1 
into  weight  of  brine  circulated  per  minute 
by  multiplying  the  number  of  cubic  feet 
per  minute  by  the  weight  of  brine  per 
cubic  foot  a-  given  in  the  accompanying 
table. 

EX  .MIM.E 

It  is  found  by  test  that  the  brine  pump 
of   a   brine-circulating    system   di 

ICOO  gallons  of  brine  per  minute,  the  tem- 
perature of  the  warm  return  brine  being 
-  degrees  Fahrenheit  higher  than  the  out- 
Id  brine.  One  thousand  gallons 
and  7  d(  -  d  is  equivalent  to  7000 

heat   gallons,   which,  divided  by  2S,  the  ap- 
proximate number  of  heat  gallons  per  ton. 
gives    280  as   the  approximate  tonnage  ca- 
pacity at  which  the  system  is  operating. 
If  we  have  the  more  specific  information 


In  wtrt  E 

By  test  it  is  found  that  thi 
machine  cited  in  the  first  example,  when 
operating  at  j.\  revolutions  pet  minute. 
cooled  134.5  barrels  of  won  from  a  tern 
pcraturc  ol  81  82  to  |8  10  degrees  Fahren- 
heit in  too  minutes,  \\  I1.1t  1-  the  rate  of 
cooling  in  tons  per  twentj  foui  hours  and 
what  is  the  capacity  oi  th<  machine  when 
operating  at  50  revolutions  per  mi 

\i   30.  d(  gn       1  ahrenheit  the  t< 
ture    of    maximum    density    of    water,    at 
which     temperature     the     weight     of      pure 

water  is  taken  a-  a  standard  with  which 
to  compare  the  weight-  of  other  sub- 
stances of  tin  same'  volume  in  order  to 
determine  their  specific  gravities,  1-  62  \2$ 
pounds  per  cubic  foot  ..1  8.345  pounds  per 
gallon. 

At  from  1.5  to  15  strength  of  extract  the 
specific  gravity  of  wort  is  1  05  (..impend  1 
and  the  specific  heat  is  0.9.  A  barrel  of 
beer  contains  31    galli  ins. 


I'll..   U    M 

Chloride 

.  .1.  1     Brine. 

.-s  1  .1.11    M 

Chloride 

(NaCl)   Brink. 

Degrees  Sali- 

S|„  cifie 

Weight 

Degrees  Sali- 

Spei  .I. 

Weighl 

nometer  at 

1  iiavlt .  ..1 

Specific 

Pounds  Per 

nometer  at 

Gravity  at 

Specific 

Pound;   Pi  1 

80    1  ahr. 

60    1  ahr 

Hi  li 

Cubic  Foot. 

60°  Falir. 

60°  Fahr. 

Heat. 

Cubic  Foot. 

12 

1    024 

11  980 

63  923 

4 

1.007 

0  992 

1,  !   -1, 

27 

1   111  1 

II    '.Mil 

6     082 

s 

1   111:, 

u  984 

63    361 

36 

1   058 

11  936 

66  066 

in 

1  019 

II    HSU 

63    CM 

4(1 

1  urn 

n  tut 

.;;    i.i'i 

12 

1    (123 

0  976 

63  860 

11 

1     IIS.", 

0  896 

87   931 

11 

1    1126 

11  972 

61    Ills 

1    111:1 

II    SSI 

68   755 

16 

1   030 

is 

64    "17 

62 

1    12] 

11  868 

69  979 

211 

1    (137 



6  1     7:il 

80 

1    159 

11    S|| 

72   4.">6 

21 

1    Hi:, 

11    ..116 

65  -Ml 

88 

1     17!l 

, , 

73   599 

28 

1   053 

11  932 

65  733 

95 

1    199 

n  si: 

74   si, 

32 

1    (161 

n  .if. 

66    173 

KM 

1    Jin 

n  799 

...  > 

36 

1    116s 

11  90S 

66  669 

112 

1    .'Hi 

11  77s 

77   4117 

in 

1.076 

11   892 

67    159 

12(1 

1  an:, 

11  767 

st   tut 

is 
61 1 

SI, 

1   091 
1    155 

11  s7t 
.1  855 
11  829 

68    I.' 
.;■.  603 
72  mi 

inn 

1    L96 

II  7s;i 

;  1   660 

pecific  srravitv  of  a  substance  is  the  ratio  of  the  weight  of  thai  substance  to  the  weighl  ol 
the  same  volume  of  pure  water  ai  lis  temperature  01  maximum  deii>ii\  .11  3ti  degrees  1  ahrenheit, 
at  which  temperature  il  weighs  62  u  i  1m.111.l-  pei  ,  nbii  fool  I  In  ...  ighl  pel  1  ubia  fool  "t  brine 
given  in  the  table  is  determined  by  multiplying  62.425  by  the  specific  gravitj  as  determined  1.  .. 
salinometer,  .>r  other  similar  bydrometric  instrument. 


that  the  brine — calcium  chloride — 1-  of  a 
density  of  120  degrees  salinometer.  corre- 
sponding to  a  specific  gravity  of  I.305, 
weighing  1.305  X  62.425  =  81.464.  and  that 
1'ic  heat  of  brine  of  this  density  is 
0.76".  we  can  calculate  the  refrigerating 
duty  more  exactly  by  means  of  the 
formula   given  : 

_  ir.s  (/-/,) 

Tons  = — . 

200 

Since  there  are  7.4S  United  States  gal- 
lons in  a  cubic  foot,  the  weight  of  the 
brine  per  gallon  is 

1.305   X  62.425  ■*■  7.48  =   10.S9 

pounds,  and  since  toon  gallon-  i,  circulated 
per  minute  the  weight  II  to  be  substituted 
in  the  foregoing  expression  is  10.890. 
From  the  table  we  find  that  the  specific 
heat   of  brine  of   i.a>  avity    is 

O.767  and  since  the  ran-,  through  which 
the  brine  is  cooled  is  7  degrees  Fahren- 
heit, we  have   from   equation    (3): 

10,890  X  0.767  X  7  


From   the    foregoing,   then. 

"'  —  134.5  X  31  X  8.345  X  1.05  = 
36,534.2  pounds. 

and   the   formula  then   becomes: 


36,534.2  X  0.9  X  33-7' 
200  X  100 


55-43. 


55.4.}  being  i lie  tonnage  capacity  of  the 
machine  when  operating  at  23  revolutions 
per  minute, 

The    capacity    of    tin-    machine    in    tons 
per   twenty-four    ln.iir-    when    ope: 
45  revolutions  per  minute  as  computed  in 
the  first  example  would  be 


45  X  55-43 
23 


108.45  '""'" 


Tons  = 


200 
292.34   tons. 


In  the  t  .1         .ling  beer  the  machine 

which,  ai  made  in 

the    first    example    would    be    expected    to 
produce    112.2,?   tons,   actually   did 
only    108.45    tons,   or  96  per  cent,   of  the 
former;    which,    assuming    that    the    test 


was    made    under    standard    : 

efficiency  is  not  as  high  as  assumed  bj    1 

In   other   words,   ibis    . 
is  0.96  x  80  =  70s  per  cent.,  and  the  ap- 
parent cubical  displacement  per  actual  ton 
oi  refrigeration  is  5        0.96    -  5.20  cubic 
..  1   minute. 


Measurement  of    Temperature  Rise 
of   Electrical   Apparatus  by  In- 
crease in  Resistance 

B)    X     \    Carle 


I  he  rise  in  temperature  of  a  generator, 
motor  or  transformer  is  one  of  the  most 
important  factors  in  determining  the  life 
of  such  apparatus  and  the  rating  is  usually 
determined  by  the  rise  in  temperature  of 
the  various  parts  under  operating  condi- 
tions. 

The  conditions  under  which  tests  of 
this  should  be  conducted  are  those  speci- 
iied  for  rise  in  temperature  tests  in  the 
Standardization  Rules  of  tin  American 
Institute  of  Electrical   Engineers. 

The  increase  in  resistance  due  to  rise 
111  temperature  is  approximately  0.42  per 
cent,  for  each  degree  Centigrade  above 
/em,  the  resistance  at  zero  being  taken 
as  the  base.     The   formula  is  as   follows  : 

Rt  —  (1  +  0.0042  n  A*,,, 

where 

f  =  Temperature    in    degrees    Centi- 
gradi 
i?0  =  Resistance  at  zero  I  entigradi 

Rt  =  Resistance   at    the   temperature   /. 

In  actual  tests  the  resistance  is  meas- 
ured before  testing  at  the  existing 
temperature  and  the  equivalent  r< 
calculated  for  zero  temperature  by  the 
formula.  The  value  of  the  resistance  so 
obtained  is  used  in  the  formula  for  the 
value  of   A*„   for    subsequent    calculations. 

When  ih.  period  of  operation  required 
to  raise  the  temperature  to  its  maximum 
value  is  completed,  a  measurement  of  the 
resistance  at  this  temperature  is  made  and 
this  value  is  taken  for  Rt  in  the  fi  rmula. 
The  value  of  t  is  then  calculated,  trans- 
posing  the   formula   to  solve   for  t. 

On  the  assumption  that  the  average  air 
temperature  i-  20  degrees  Centigrade  and 
that  the  error  due  to  any  ordinary  varia- 
tion from  this  temperature  is  negligible,  the 
formula  is  sometimes  revised  for  the  re- 
Centigrade  instead 
of  /er.. 

Substituting  the  value  of  20  for  t  the 
formula    becomes 

0.0042  y  20)   A', 

and  tr  ■ 

c 


1.084 
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iting    this    value   of    r?«    in    the 

general    formula   gives 


R,=  (i  +  0.0042  /) 


l.o»4 


Rearranging  terms  and  clearing  fractions, 
,_      »58  X,     _   ... 


With  this  formula  it  is  only  necessar)   to 
measure   the   value  of  R10  and  detennine 

the    value    of  -*;—  .      The    value    of    '    is 

h '  ■ 
found    by    multiplying    the    valu< 

resistance  at  the  final  temperature  by  the 

2S8 

constant  -jr —  and  deducting  238. 
"10 
The    chart    on    page    20    i-    designed    to 
determine  the  final  temperature  after  test- 
ing when   the   temperature   before  testing 
and    the   percentage   of   increase 
in   resistance   is   known.     The   range  cov- 
ered by  the  chart  is  somewhat  in   excess 
of  conditions   found  in  actual  practice. 

Examples 

1.  A  transformer  is  being  tested  at  a 
room  temperature  of  25  degrees  Centi- 
grade; the  resistance  of  the  secondary 
wiring  before  testing  was  found  to  be  80 
ohms  and  after  a  5-hour  run,  measure- 
ment of  the  resistance  showed  92  ohms. 
What   was   the   ri-e  in   temperature' 

The  temperature  of  the  transformer  be- 
fore testing  was  that  of  the  room  and 
the  resistance  at  this  temperature  was  So 
ohms.  After  testing,  the  resistance  was 
92  ohms;  therefore  the  increase  in  resist 
Bice  was  nio    -    12  -:-  So  =  15  per  cent. 

Starting    with    25    per   cent.    Centigrade 
"Temperature    before    Toting."    read    up 
to   the    diagonal    line    immediately    above 
this  temperature  and    from   this   intersec- 
tion extend  a  horizontal  line  to  the  right 
crossing  the  lines  of  "Temperature  after 
Testing"  until  it  intersects  a  vertical  line 
1   upward   from    15   per  cent.    "In- 
ill    Resistance."     This    intersection 
is  between  60  and  65  degrees   "Tempera- 
ture after   Testing"  and   is  approximately 
ees  Centigrade.     The  room  or  ini- 
tial  temperature   of  the   transformer  was 
entigrade    so    that   the    rise 
in    the    temperature     was     approximately 
64  —  25  —  39  degrees  Centigrade. 

2.  The  resistance  of  a  generator  field 
winding  is  64  ohms.  After  a  run  of  5 
hours  the  resistance  was  found  to  be  8 
ohms.     If   the   room   temperature   was    30 

I    degrees   Centigrade,  what  was  the  rise  in 
temperature  during  the  run  ? 

The  increase  in  resistance  from  6.1 
ohms  to  8  ohms  is  1.6  ohms  or  25  per 
cent.  Starting  with  30  degrees  Centigrade 
"Temperature  before  Testing."  read  up 
to  the  diagonal  line  immediately  above 
this  temperature  and  from  this  intersec- 
tion extend  a  horizontal  line  to  the  right, 
g  the  lines  of  "Temperature  after 
until  it  intersects  a  vertical  line 


upward    from    25   per    cent,      "ln- 

1    Resistance."     This   intersecting 

is  between   05   and    tOO  I  -  mpera- 

ture   afti  ind    is   approximately 

tigrade.     The   i  10m  or  ini- 
tial  temperature  of  the  generator  was  30 
Centigrade,    so    that    the    rise    in 
temperature  was  approximately  07  —  30  = 
67   degrees    Centigradi 

3.  \fter  operating  a  motor  for  24 
hours  continuously,  a  measurement  of  its 
field-win  ncc    showed    an    in- 

crease  of   10  per  cent,   over   the   1  - 
hefor.    starting,   with   a   room   temperature 
of  15  degrees  What  was  the 

n-e    in    temperature    caused    by    the    run? 
Starting  with    15  degrees  "Ten: 

resting,"  trace  up  to  the  diagonal 
mediately  above   this   temperature 
and    from   this   intersection   extend  a  hori- 
zontal   line   to   the   right   crossing  the   lines 
of    "Temperature    alter    Testing."    until    it 
intersects    a     vertical     line    projected    up- 
ward   from    10  per  cent,  increase   il 
ance.      Thi-     intersection     is     at 
mately   40   degrees.     The    room   or   initial 
temperature  of  the  motor  was    1; 
so  that   the   rise  in   temperatun    was   ap 
proximately  40  —  15  =  2?  degrei 
grade. 


Building    Pelton    Wheels 


P.\   \V.  Burns 


rl  description  of  the  methods  used 

in  the  building   of  pelton  wheels,  such  as 

1    when   a    suitable   head   of  water 

can   be  obtained    for   supplying  power,  or 

connected   to  a  dynamo   for   lightii 

ay    be    of    interest  : 

The    wheel    is    built    up    of    a    series    of 
cups    mounted    equidistant    on    a    suitable 
wheel   or  disk,   the   water   from   the 
being    directed     into    these 
and  3>.  which  are  di  eturn  the 

water   parallel    to   its   original    flow.     The 
cups   are    made    interchangeable    ii 
that    any    worn    or    broken 
replaced. 

In  the  smaller  sizes  the  wheel  casing, 
wheel  and  nozzle  may  be  mounted  on  the 
same  soleplate  and  direct-connected  to 
the  dynamo.  In  the  larger  sizes  it  may 
d  more  convenient  to  support  the 
wheel  journals  on  a  suitable  arrangement 
of  beams,  or  on  a  built  foundation,  and 
build  a  -beet-iron  or  other  cover  over 
the  wheel  when  in  pi 

The   cups   in   the    smaller   sizes   may    be 
made  of  hard   cast    iron,  an 

leel  di-k  ;  w  hile  in  the  larger 
sizes  the)  may  be  made  of  cast  steel  and 
mounted    on    mild  steel    disks. 

pi  ration    in 
smaller  sizes  is  to  turn  the  disk    1  Fig.   1  ). 
It  i-  turned  on  ei  th  sides 

of  the   <trip.   the    bi  ■-  it  to   tit 

the   shaft,   and   keyseated.      If   there   are  a 
large  number  of  cups  it  may  be  advisable 


to    make    a    ji«    in    which    to    machine    the 

joint  edges  of  the  cups   (  Fig.  2  1 

II  be  interchangeable.  Should  thcri 

b(     onl)     one    or    two    wheels    in    be    built, 

may  be  accurately  machined  b) 
making  a  wedge,  the  angle  being  equal  to 


that  formed  by   radii  edges  of  the 

cup     (Fig.     2).       This     measurement     re- 
quires   to    be    made    very    exactly, 
accuracy    of    the    joints    depends    on    it; 
if  it  has  been  exactly  machined  the  cups 
will  assemble  on  the  disk  without  trouble. 


P<  i\\  IK    \\l  '    NIK   ENGINEER. 


•i.      hull) 


cups   wi  pure  to 

■!;,  alter- 

.  light  cut  off 

it    docs 

taking 

distance    may    be    taken    if    it    is 
■  nt.    a    circle    or    part    of   a 
suitable 
the  nuni- 
tiircd.    The  idea  is  to  make 
the  circle  as  large  as  prac- 
■    at     any     inaccuracy     in     the 
measurement    will    be    minimized    on    the 
smaller  radius      Place  the  straightedge  on 
rate  pla  »  d    and   set 

one   end   to  a   mark    scribed   on   the   sur- 
face, then  raise  the-  other  end  tin-  amount 


of  the  division   of  the  cir.  ' 
it  firmly  in  this  position. 

Tlu-  bottom,  sides  and  ends  of  the 
ay  now  be  machined,  then,  placing 
it  alongside  the  straightedge,  a  line 
should  be  drawn,  to  which  the  wedge 
should  be  accurately  set  and  machined. 
It  there  is  a  slight  inaccuracy  in  the 
taper  ar'ter  machining,  it  should  be  con- 
■;.  filing  till  it  is  an  accurate  lit 
between  table  and   straightedge. 

The    v.  now    be    fastened    to 

the    machine    and    all    the    cups    machined 
on  the  \fter  machii 

second    i  to   the 

finished   size,  a   mark   or   stop  I 

be   placed   on   the    wedge    so.  that   all    the 
cups  rnaj    be  machii  .like. 

The  11 
for  the  clamp::  g  bol  be  interchange- 

able  the.    should   be   bored   in   a   jig,   the 
locating 
of  the  cup.     Both   holes   should   I  I 

the  same  level,  and  large 
to  fit  a  finished  washer.  This  i-  I 
itatc   the   building   up 

disk.      Assembling   the   cups    on    the   disk 
is   the  n<  n,      For   this   purpose 

the  disk  i-  placed  on  a  b- 
the   upper   edge    whitened.      The   cups   are 


■  i    ' 
a  narrow  clan:;.  n,  fitted  w  itli  a 

tightening  screw,  placed  around  the  ring 
of  cups  at  the  center  and  slightly  ti| 

Setting     the    cups     concentric     with    the 
disk    and    to   a    true   circle    is   the    ni 

The   measurement    is   taken    from 
the  cent,  r  of  the  disk  to  the  edgi 
holes    in    the    cups.      The    clamp    is    then 
tightened    and    the    holes    marked    01 
disk.      If   care    is    taken,    the    ring 
can  lie   lifted  off   the  disk   without    altering 
tting.     The  holes  in  the  disk  should 
be    Koied    from 

diameter  than  the  holes  in   the  cups.     This 
operation   completed,   the    ring  ol 
again  placed  on   the  disk,   finished  washers 
of    the    same    thickness    being    pla 
tween     the     cups     and     the     disk      and.     the 

holes  ni  the  cups  being  faced  up,  this 
provides  a  level  surface  on  which  to  clamp 
the    cups.      To    fix    the    cups    to    the    disk, 

in  ing  nan  1 1» 

and  offset,  so  that  when  the  check  on  the 
cups  i-  being  turned,  the  tool  can  cut 
sliglith  beyond  the  center  line  of  the 
hole-  This  method  of  fastening  may 
■leu  hai  shin,  lull  as  all  the  i  ups 
are  tight  against  one  another,  and  clamped 
ever  the  top,  there  is  hut  little  chance 
of  shifting.  If  the  machine  work  on  the 
joint  face,  has  been  carefullj  done,  the 
ring  will  assemble  together  without  lil- 
ting. 

The    holts    are    placed    in    the    holes    and 
carefully    tightened,    the    heads    all    being 
turned    in    the    one    direction       Measure- 
gain  made  from  the  center  of  the 
■    i  lie'      i  1   i!i.    hole-,  and   should 
irerj  exact  to  secure  interchange- 
able   cups.       If    there    are    only    one    wheel 
and   set   of  cups,   it    will   not    matter   much 
if    they    are    slightl]     out,    as     with     this 
of  turning,  the  cups  will  assemble 
i  n  the  finished  disk  in  the  exacl   position 
in    which    they    have   been    turned. 

The  disk  with  the  cups  in  pla. a  i  now 
dl  el.  and  tin'  checked 
side  on  the  cups  I  Fig.  J  I  turned  to  a  nice 
fit  for  the  disk.  When  the  check  has 
been  turned  the  holts  are  slackened  oni  a! 
a  time,  and  the  heads  turned  onto  the 
ther  part  is  then  ma- 
chined. 

After  marking  the  cups   for  place,  the 

clamps    and    bolts    are    removed    and    the 

ei     sidi     of    the 

disk,  the  check  turned  on  the  cups  I'      ting 

them    exactly    in    plac<  .     The    bolts    are 

•    :1a'  holes 

d    size.     It   is   ,    I 

plan,    if    the    finished    holt-    are    available, 
to  place  one   in   each   hole  as   it   i-   drilled, 
iliny    the    cups    without    any    fear 
of   shifting. 

When  tightem  d.  the  cups 

ed   up   -light]'    ami   the   v 
ready  to  he  assembled  in  the  machine. 

In   tin  fraction   of 

(he  whe.  1   !■   altered    ilightlj    (Figs.  .?  and 

e     i-    built    up    of 


two  mild  sted   disks   attached    to   a   casq 

lb  bj  bolls  passing 
through  the  plates  and  the  hub.  The 
cups   ai .  '  .1    in    the    same   man- 

ner. The  machining  operations  are  prac 
lically  the  sann  mailer  sizes. 

il'  and  the  plates  have  been 
turned,  the  disks  are  mounted  on  the  huh 
ami  the  holes   for  the  clamping  bolts  bored 

iii    pla  ' .   and    the   holts    fitted    in       \  ftej 

th(  check  ha-  been  turned  on  the  one 
side  of  the  cup.  the  holts  arc  taken  out 
am!  the  CUp  placed  on  the  other  disk, 
with  the  turned  side  next  the  disk  The 
bolts     are     then     replaced     and     the     other 

side  turned. 

They  are  then  lilted  into  place  be- 
tween the  tuo  disk-.  \s  tin-  holes  in 
cups   are    full    size,   it    i-   necessarj    to   re- 


u 


p 

4 


move  one  of  the  disks  for  the  drilling  op-j 

eration  and  when  one  disk  has  been  bored 
the     other     disk     is     replaced,     the     wheel! 
turned    over    and     the    boring    completed. 
The    turned     bolts    are     fitted     in     at    this  I 
stage;   and,   after    balancing,    the   wheel    is 


Acting    upon    instructions    of    the    Sea 

the    Interior,   the   United   StatesI 
Geological   Survey   has  begun   the   investi- 
gation    of     water  power     Mlo     on     public! 
lands.       Since      \pril    23,    the    date    of    the! 

rder,  the  director  of  the  Sur- 
vey    has    recommended     eleven    temporary  j 
withdrawals    "in    air    of    proposed    legisla- 
tion   affecting    the    disposal    of    the    water- 
power  sites  on  the  public  domain."     These  1. 
power-site    withdrawals,    aggregating    _>.Vv 
365   acres   of  public   land-   in   Utah,  Colo-J 
rado,     Wyoming.     .Montana,     Idaho     and! 
Oregon,    have    been    approved    by    Sec- 
retary Ballinger. 


July  6,   1909. 
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The  Largest  Coke  Oven  Gas  Engine 

A  Practical  Plan  Whereby  a  Modem  Colliery  Can  Cover  All  Its  Power 
Requirements    at    a    Minimum    Cost    and    with     Maximum    Efficiency 


BY        J. 


B 


VAN    BRUSSEL* 


Plant 


The  devi  lopment  of  the  gas-engine 
Hwer  station  at  the  Anna  II  mine,  of 
the  Eschweiler  Mining  Company  at  Als- 
dort,  near  Aix-la-Chapelle,  Germany,  is 
sample  of  how  an  uptodate  col- 
liery is  able  to  cover  all  its  power  re 
qinrcmcnts  in  a  practical  and  economical 
way  by  taking  full  advantage  of  recent  en- 
■Kering  \i    this    colliery,    as 

at  most  others,  the  coke-oven  gas  was 
used  until  recently  as  fuel  for  boilers, 
the   steam   of   the    latter   being    consumed 


reckoning  the  great  condensing  loss  in  the 
long  pipes. 

Nearly  <  >ne-thih rm 

be  Transformed 
into    Power 
Good   gas    engines,    however,    are    able 

to   transform   30  per   cent 
value  of  the  gases  into  power,  and,  there- 
fore, the  total  efficiency  of  a  gas-engine 

plant   is  practically   more  than   double  that 
of   a   steam-engine  plant. 


the  coal  used    The  installation  began  with 
engines  of  500  brake  horsepower 
each,   which    v.  Prom   the    Ma- 

schinenfabrik     Augsb 
direct-coupling    to   the   thn 
mos  of  500  volts. 

Larger   Units   Were   Installed 
The    coke-oven     gas     engines    of    the 
Eschweiler  Min 

work    during     1904.       The    engines    gave 
such   excellent   results   that   it   was 


GENERAL  V1K\ 


HWLILLK    PLAH  II'.   GERMANY 


by  the  different  steam  engines  about  the 
works.  Each  of  these  comparatively  small 
steam-engine  plants  needed  special  spare 
engines,  and.  in  consequence,  the  mainte- 
nance and  working  costs  were  high.  The 
calorific  value  of  the  gas  was  thus  utilized 
inefficiently,  as  a  steam  engine  of  the  best 
design  is  only  able  to  transform  into 
power  15  per  cent,  (maximum')  of  the 
calorific   value    of  the   gas.    without   even 

•Rnissels,  FMdum. 


Fully  realizing  this  fact,  the  direi 
the  Eschweiler  Mining  Company 
to  scrap  the  different  steam  engini 
after  the  other,  and  to  erect  a  largi 
station  of  gas  engines  for  driving 
mos.     The  L;as  engini  driven 

by  coke-oven  gas  sufficiently  free  from 
tar.  because  a  byproduct  recovery  plant 
was  to  be  provided.  A  special  iron-oxide 
cleaning  plant  was  to  be  erected  for  ex- 
tracting    the   sulphur   from   the   ga  '] 

sulphur   varying  in   quantity  accoi 


to  erect  larger  units.  During  1904  and 
1905  three  engines — two  of  1000  brake- 
horsepower  each  and  one  of  1200  brake 
ver  -were  erected,  and  in  1907 
two    twin  tandem    engines    each    of   2400 

to  2600  brake  horsepower  were  installed, 
all  being  of  the  Nurnberg  type.  These 
were  followed  in  1908  by  a  further  order 
for  two  engines  of  2600  to  2800  brake 
horsepow  that  the  total  output 

now   is    14.500   to    15.000   horsepower. 
This  total  output  of  T5.000  brake  horse- 


!'(>\\  ER  AND    ["HE  ENGINEER. 
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■  presents  about  twic 
-  formerly  produced  b)  the  steam 
plant,  an*l  it  i  i  rge  extent  the 

power  requirements  of  the  colliery  itself, 
irt  of  the  current   is 
used  at  the  Edward  pit,  where  the  wind- 
jine    i-    driven    by    means 
transformer,  the  current  having  a 
tension  Another  part   of 

•  •  brake  horsepov,  er, 
is  transformed  from 
and  is  transmitted  to  the  Eschweilcr  mine, 


.ii  tests  made  !    Lange,  of  the 

Technical  Universit)  ii  Kix  la  Chapelle, 
of  the  two  2400  brake  horsepower  gas  en- 
gines in  Alsdorf.  Owing  to  these  tests 
taking  place  on  a  Sunday,  it  was  impos- 
sible to  overload  the  engines,  but  pre- 
liminary trials  had  shown  an  overload 
capacity  of  16  per  cent.  At  the  same 
time  tliv  reliable  parallel  running  of  the 
na-;  engine,  combined  in  every  possible 
manner  and  under  different  loads  was 
well  proved 


was  able  to  work  at  full  load  withoul 
alteration  of  the  valves  or  governing  g 
either  with  coke-oven  gas  of  m°  to 
B.t.u.  per  cubic  foot  (.looo  to  4000  calo 
per  cubic  meter),  or  with  producer 
of  113  B.tu.  per  cubic  foot  (1000  calo 
ibic  meter).  Such  results  would 
be  possible  with  the  so  called  "quant 
regulation  which  is  largely  adopted 

The  producer  gas  plant  is  erected  a: 
auxiliary  plant  in  case  of  strikes,  or  if 
coal   production   and   the  working  of 
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L'DINAL    SECTION    of    NUERNBERG  GAS   ENGINE   OF    280O    HORSEPOWER 


MO  1.'  H  10  19  20  M. 


PLAN   SHOWING  GENERAL    ARRANGEMENT  OF  GAS-ENGINE  PLANT 


about  11  miles  distant,  where  it  i>  used  as 
auxiliary  power  for  the  pit  pumps  a-  well 
as  for  other  purp 

It  i-  further  intended  to  take  about  1500 
to  2000  brake  horsepower  out  of  this  high- 
tension  conduit  to  the  Maria  pit.  about 
1' j  miles  distant.  The  accompanying 
photograph  shows  the  gas-engine  power 
station  of  the  Eschweiler  Mining  Com- 
pany, which,  it  i-  understood,  is.  or  will 
be.  when  all  the  engines  now  ordered 
en  delivered,  the  largest  coke- 
oven  gas-engine  plant  in  the  world. 

The    following    figures   give   the   results 


RES1  LTS  "I    1,  \.  1  \1.1\1     1  1  -1  - 

Test  1.  Tesl  2 
Oul  put    111   k«  1530        1554 

umption  guarati 
B.t.u.  per  i.h.p.-hour  8000       8000 

nsumption  in  B.t.u.  per 

I.h.p.-hour 6865       6862 

1 

1  at  0.9  1".       "  Till     0.794 
Bciency  at  fml  load.  ...     "  Ml     11  s.".7 

ing  these  trials.  Professor  Lange 

of   ill.    engines — designed    i"r 

coke-oven  gas—with  the  special  object  of 

ascertaining    how     it     would     work    when 

driven  by  producer  gas  made  from  coke. 

Owing  to  the  quality  regulation  of  the 
contractors,  it  was  proved  that  the  engine 


coke    oven-    i-    interrupted    for    ail)    <M 
reason. 


Nearly  all  the  British  ocean-gffi 
destroyers  have  been  suffering  from  fi 
nace  defects.  The  replacement  of  t 
burners  is,  of  course,  an  anticipated  1 
cessity,  though  not  of  \cry  frequent  ( 
currence:  but  special  care  has  to  be  tak 
that  the  quality  of  firebrick  employed  » 
withstand  the  greater  heat,  and  the  s; 
tern  of  attaching  these  bricks  was  not 
good  as  it  might  have  been  in  one 
es.  —Engineer. 
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POUT.R  AND  THE  ENGINEER. 


Practical     Letters    from     Practical    Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About  Your  Work,   and   Help  Each   Other 

WE     PAY     FOR     USEFUL     IDEAS 


Repairing  a   Main   Bearing 


running 
trouble. 


six  months   without   .1   l>n   of 


illowiug  describes  the  manner  in 
vliicli  repairs  wen-  made  to  a  300-horse- 
iowit  tandem  compound  engine,  running 
it  150  revolutions  per  minute.  One  day 
hortlv  after  starting  up  the  nul  dropped 
>ff  the  end  of  the  piston  rod  in  the  low- 
iressurc  cylinder,  with  the  result  that  the 
■hut  jaw  of  the  main  bearing  was  broken 
iff  at  the  point  shown,  leaving  an  open- 
ng  into  the  engine  bed. 
The  old  cap  was  discarded   and  a   new 


West   Toronto,  Ont. 


A   Power   Plant   Layout 


In  reference  to  C.  L.  Wilson's  power- 
plant  layout,  in  a  recenl  number,  it  will 
be  found  that  the  85-horsepower  engine 
will  drive  the  shaft  at  a  speed  of  -•<)') 
revolutions  per  minute  ;  and  the  50-horse- 


1  ; 

1  1 

:5; 

1  / 
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REPAIRING    A    MAIN    BEAKINl 


ne  cast  which  extended  back  along  the 
ngine  frame  as  shown,  and  to  which  it 
as  securely  bolted.  The  other  end  was 
rovided  with  a  tongue  which  extended 
own  through  the  opening  in  the  bed 
lade   by    the   break. 

This  provided  a  means  of  taking  part 
\i  the  thrust  by  two  large  set  screw  s, 
ic  of  which  is  shown  having  a  bearing 
gainst  the  lower  end  of  the  tongue. 
The  new  cap  was  drilled  and  tapped 
|>r  oil  cups  and  adjusting  bolts  similar 
f«  the  old  one,  with  the  addition  of  the 
i'0  large  set  screws  fi  r  end  thrust,  which 
'ere  in  the  piece  broken  off. 
After  babbitting  and  adjusting  the  cap, 
ie  engine   was   started   up  and   has  been 


power  engine  will  drive  it  at  291  revolu- 
tions per  minute. 

If  the  load  were  just  sufficient  for  the 
larger  engine  and  the  smaller  one  were 
cut  in,  the  large  one  would  carry  all 
the  load,  and  would  have  a  tendency  to 
drive  the  smaller  one;  but  as  the  load 
and  the  larger  engine  becomes 
overloaded  to  the  extent  of  reducing  the 
speed  of  the  shaft  t"  the  speed  at  which 
the  smaller  one  would  drive  it.  the  small 
engine  will  begin  to  take  some  of  the 
load,  and  will  take  all  that  is  added  after- 
ward. 

The  large  engine,  when  running  to- 
gether with  the  small  one.  will  always 
be    overloaded,    the    small    engine    merely 


carrying   thai    portion    of   the   load   which 
i--    over   and    above    that    carried    by   the 

large    engine. 

If  the  sp<  ed  of  I  he  small  engine  is  I, 
creased  t"  mi  revolutions  per  minute,  it 
will  then  take  its  share  of  the  load  as 
soon  as  cut   in. 

Norm  \^   S.   C  vmpbi  i  i 
Detroit,    Mich. 


In  the  May   18  number,  page  892,  un- 
der  the    heading.    "A    Power    Plant    I. a* 
out,"  C.   L.   Wilson  asks:    "Which  engine 
carries    the    load    or    does    each    take    its 
portion  ?" 

According  to  my  way  of  figuring  both 
engines  do  not  drive  the  jack  shaft  the 
same  number  of  revolution'-  per  minute. 
If  the  pulley  sizes  and  speeds  as  given  are 
correct,  the  85  horsepower  engine  will 
drive  the  jack  shaft  209.34  revolutions  per 
minute,  while  the  50-horsepower  engine 
will  drive  it  only  291. 1.?  revolutions  per 
minute.  From  this  it  appears  to  me  that 
the  85-horsepower  engine  will  carry- 
nearly  all  the  load  until  its  speed  is  re- 
duced to  that  of  the  50-horsepower  en- 
gine. When  die  clutch  is  thrown  in. 
thereby  connecting  the  two  engines,  the 
governor  of  the  small  engine  will  cer- 
tainly jump  to  the  extreme  position,  on 
account  of  the  higher  speed  of  the  85 
horsepower  engine,  and  will  not  admit 
Steam  to  the  cylinder  of  'he  small  engine 
until  the  speed  is  reduced  enough  to  allow 
the  governor  to  come  back  to  its  normal 
position. 

Louis  B.  Cakl. 

Marshfield,  Wis. 


In  the  issue  of  May  tS,  C.  S.  Wilson 
ad<s:  'Which  engine  carries  the  load  or 
does  each  take  its  portion  ?" 

He  says  that  the  larger  is  capable  of 
developing  85  horsepower  and  the  smallei 
50  horsepower.  Then  under  the  circum 
stances  the  two  together  would  lie  able 
to  develop  [35  horsepower  and  each  would 
be  running  to  its  full  capacity,  or  in  the 
proportion  of  85  to  50,  Now  if  the  load 
on  the  jack  shaft  were,  say,  too  horse- 
power the  largi  hould  carry 


1  VI 


X  100  =  63 


horsepower,    nearly    and    the    smaller    en- 
gine 

100  —  63   =   37 
horsepower. 

It   would  be  interesting  to  see  di 


r<  >\\  EK  AM"    I  111     ENGINEER. 
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Reducing  Rig  tor  a   Vertical 
Engine 

vertical  engine 
litable  rc- 

-r;im  onlj    i  ■"<  i   inches 
II   for  the  purpose. 

itructed,  it  was 
particularly    •  Iitlion It    to    fasten    I 

ilum  or  pantagraph  motion. 
Furthermore,    it    musl 

blj    annoyed   at 

the    lime   and 

tion     of     only 

that    would    In-    nccessarj    for   an 

•   three  tini.  s  the  stroke.     In  the 

ince  the  device  illus- 

as   an   inspira- 

I'hc    mechanism,     which     will     be 

once,   has   n 

writer's 
know  li 

gine    was 
fastened   a    Hal    l>ar   carrying    a   In ..ik.   as 
shown.     The    end   of    the 
from    tin-    indicator   drum    was   ti 

used  in  indicator  work.      \ 

aded  through  this,  with  one  end 
ed  t..  the  engine  frame,  while  the 
other  w;  er  the  hook  //.     The 

i-     readily    compre- 
hended. 

It   at  me   thai    there 

why  this  applicatii  ■ 

I  inch  diagram 
from  an  engine  of  12-inch  stroke  could 
readily  bination 

r  pulley 
is  made  double  a  reduction  of  one-fourth 
1 1   is  difficult  to  say   where 
arc  the  limitations  of  the  adaptation,  hut 
the  folli 

It    used    with    a    h  gine    the 

weight    of   the    moving    pulley    or   pulleys 
would   !  ipported  to  keep  the 

cord    fn  if    they    move    h'.ri 

zontally.     This,  however,  could  be  -imply 
accomplished    by    supporting    the    moving 
weight   from   above   by    a    cord 
length  that  the  arc  through  which  the  pul- 
ley swings  i'  nearly  a  straight  line 

With    slow-speed    engine;    probably    a 
considerable    reduction    could    be 
plished,  as  it  is  conceivable  that  the  drum 
spring    'las    sufficient    tension    to 
number  of  bights   taut.     With   hig 

however,  it   is   surmised  that  this 

force  would  nol  be  sufficient  to  draw  the 

indicator   cord   over  a   number  of  pulleys 

sufficiently  fast  to  keep  tight  that  part  of 

ding  directly  from  the  en 


1  his  difficulty  might  be  overcome  by  the 
in  auxiliary  spring  having  one  end 
fastened  to  the  moving  pulleys  and  the 
other  to  a  fixed  point  on  the  en 
that  it-  tension  aids  that  of  the  drum 
spring. 

The  reduction-is  absolutely  accurate  ex- 
cept foi  f  inertia,  the  weight 
of  the  reciprocating  pulley  increasing  any 

III  >e.         If.     ll<  IW- 


o 


this    W(  ighl    i-    made    small 
itlg    as    -mall    a   pullej     i-    po     il,l 

hould     be    little. 

auxiliary   spring    is   used    it    may   neu 
i  nt  1  rely    the  "i  tia. 

The    extended    application    of   the 

anisin   >-   h<  re   suggested  as  a   poss 
imple  form  tin  re  i-  no  doubt 
availability. 

Julian  <     Smali  « 
Philadelphia     I  '■  nil 


-elect- 

he  fe- 
ll' an 
tralize 

nicch- 
ihility. 
of  its 


Draining  a  Main  Steam  Pipe 


\     J     Dixi  oi.   111   the    May    I  1    iiuiiiIm  1 ,  de 

.1    method    of    draining    a    steam 
header,   returning   the   drips   direct   to  the 
pace   of    each    boiler   by   gravity 
Mils   method    is   l>y    no   means    new.   hav- 
ing   been    employed    satisfactorily    in    nu 
merous    plants,    the    drip    pipe,    however 
below    tlie   water   lint 
and  m  no  case,  to  tin-  writer's  knowledge 
has    this    connection    been    made    to    tin 

boiler  above  the  steam  space  in  the  drum 
.is   shown   in   Mr.    Dixon's   sketch. 

It  is  customary  to  connect  this  re 
turn-drip  pipe  into  the  blowoff  line  a 
some  point  above  the  blowoff  valve.  I 
swinging  cluck  valve  is  placed  in  the  re 
turn  line  to  1  ■  1  -  ■  \  1  ni  the  boiler  wate 
From  backing  up  when  the  pressure  i 
oil  the  mam  steam  header.  This  checl. 
valve  should  preferably  he  placed  betwfl 
two  Stop  valves,  one  at  the  drip  main  all 
the  other  ai  a  point  just  above  where  th. 
return  pipe  enters  the  blowoff  line.  I 
convenience  in  examining  or  removfl 
the    check    valve,    should    ii    yet    out   c 

order,  or  should  the  disk  stick  to  the  sea 
preventing  a  clear  flow  of  the  drip  watt 
to  the  boiler. 

Some  engineers  do  not  approve  ( 
making  a  drip  connection  through  I 
blowoff  line.  However,  the  drip  watt 
flowing  into  the  boiler  tends  to  sweep  tl 
sediment,  scale,  etc.,  away  with  it,  d 
positing  it  some  distance  from  thi  bloj 
connection,  which  is  in  its  favor 
separate'  connection  can  lie  made  to  tl 
boiler,  below  the  water  line,  some  (li 
stance  from  the  blowoff,  if  objection 
made  to  using   the  blowoff  line. 

In  order  that  the  drip  water  from  tl 
-hall  gravitate  hack  to  the  hoile 
.-  it  form-,  the  header  should  he  a  su 
icienl  hight  above  the  water  line  in  a 
lioiler  ill  order  that  the  water  standing 
the  return  pipe  will  have  a  head  1110 
than  sufficient  to  compensate  for  the  d 
ference  between  the  pressure  in  the  boil 
and  the  pressure  in  any  part  of  the 
main,  or  the  drip  main,  where  one  is  US( 

Say.  for  example,  the  pressure  in  t 
boiler  is  too  pounds,  and  the  lowest  pr< 
sure  at  any  point  in  the  steam  header 
98  pounds.  Then  we  have  a  2-pound  dr 
in  pressure  between  the  boilers  and  t 
!  1  ader 

liefon     anv    water    will    flow    from    t 


Jlllv 
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hcadcr  i ii t . •  tlu  boilers  .1  column  of  water 
equal    to 

11  pressure  in  pounds  —  0 
J  -f-  0.434  =  4-0 
head  4  feel  7  Indies  above   the 
boiler    water    line    will    firm    in    the    re- 
turn pipes  and  an)   water  above  this  bight 
should  gravitate  to  the  boilers  as   Fast  as 
it   forms.      rin    i>4.;4   1-   the   weight   of  a 
lumn   of   water   one   inch    square   at    its 
so  and  one  foot  high. 
In    Mr.    Dixon's    sketch    the    boiler    i- 
nnected  to  the  main  steam  header 
Bough  a  long-radius  90  degree  bend  and 
xv  i t li  a  valve  placed  in  the  veni- 
al line  between  the  elbow    and    1  tee  in 
:he  main  header. 

With  the  valv<  placed  in  this  p 
j  water  pocket  is  tunned  above  the 
t  when  the  valve  is  closed,  and 
tny  water  of  condensation  forming  in  the 
tori"  ntal  pipe  and  in  the  elbow  will  in 
1  short  thin  cause  this  pocket  to  fill 
ip  with  a  column  of  water:  and  when  the 
Bv<    is    opened    to    admit    steam    to   the 


boiler,    and    that    Forming    in    tin 

and  the  vertical  leg  ol   tin    te< .  «  ill  dr. on 
hack  1.1  tin    header  a-  fast  as  it  forms. 

Wll  LIAM      I        FlSI   HER. 

New    York  Cit\ 


Vacuum  Heating  System 

From  thi  ac  :i  impanj  ing  illustration  an 
idea  ma)  be  got  of  a  "mongrel"  vacuum 
steam-heating  system  which  was  formerly 
run  with  open  ends  on  tin  cod-  and  re- 
quired 15  pounds  hack  pressure  on  the 
engine  to  hi  .it  on,  of  the  buildii 
t.  el  aw  a\  Vftei  installii  . 
piping,  a-  shown,  the  returns  from  the 
vacuum  pump  were  dumped  into  an  old 
holler  which  I  used  for  a  receiver  and 
which  I  have  also  found  to  be  the  best  kind 
of  an  oil  separator,  a-  no  trace  of  oil  can 
1»  found  in  mj  power  boilers.  In  the 
coldest  weather  it  i>  not  necessar)  •■ 
more  than  5  pounds  back  pressure  in  the 
morning;  when  around  the  freezing  point, 


VACUUM    HEATIXi;    SYSTEM 


.eadcr,   this   water  will  be   thrown   to  the 

t    the    header    with    great    force. 

nd,    unless    quickly    earned    off    I 

he   drip    pipe-,    or    tin  parator, 

-.  opt  over  to  the  engines  in  slugs, 

Using    pounding    and    knocking    out    a 

ylinder    head,    or    doing,    perhaps,    more 

prions  damage. 

If   the    steam   piping   is   (o   he   arranged 

■:.    the    valve    should    he    dripped 

in  order  to  keep  the  pocket 

rained    fre<    of  water   when   the   valve   i- 

Bed.       Thi-    pocket    should    be    relieved 

f  water    in    all    cases    before    opening   the 

earn   valve. 

The  -team  piping  from  the  boiler  could 
■  arranged  to  better  advantage  by  plae- 
Ig  the  elbow  next  to  the  tee,  and  placing 
ie   valve    in    the    horizontal    line    next    to 

I  elbow 

his    arrangement    of    the    piping, 

_ie   water    pocket    i-    entirely    eliminated. 

hen   the   valve   i-   closed,   the   water   of 

ion,  which  forms  in  the  bend  and 
irizontal    pipe,    will    drain    back    to    the 


2  pounds,  and  when  above  freezing 
the  bad  ilve  and  the  pump  will 

pull  the  sti  .mi  through  and  get  rid 
back   pressure.      Another  great    hi  I 
run  the  pump  condensing.     It  will 
that    the   pump   exhaust    goes   to    the    -uc- 
the   vacuum  pump   pipe,   and   gets 
the  benefit  of  20  inches  of  vacuum  which 
is     carried       ,,,     the     system.      Thi-     <i<  i 
pounds  reduced  resistance  per  square  inch 
ol  piston  is  al  n  hen  changed 

over  to  condensing  For  example,  if  the 
pump  throttle  valve  is  set  to  give  5  inches 
of  vacuum  noncondensing,  if  changed  to 
condensing   n   will  givi      0  vacuum 

with  the  -ame  throttle  opening  which  gave 
a  5-inch  vacuum,  thi-  being  due  to  the 
speed  given  the  pump  condensing  The 
gain  can  he  seen  on  the  boiler-feed  pump 
in  the  same  proportion  and  the  cold-water 
shown  with  perforated  pipe  and 
'tup  suction,  must  be 
opened  slightly  more  in  this  case  ' 
of  the  increased  amount  of  steam  in  the 
vacuum   suction   pipe 


bll      to    |i.,\e    .:     I 

so  a-   noi    i"    overflow,    because    in    the 

"ning    when    the    heating    is    greatei     it 

accumulates1  fast,   while   in   the  afl 

ting     1-    less    and    the    water    level 

comes  di  « n   to  normal. 

\    1      Waldron. 

vla-- 


Vaporizing  Temperature  of 
Kerosene 


I  noticed  two  letters  in  tin    Maj   +  num 

e     the     vap.    ; 

oseni  ,t  value-. 

W      S     Durand    states    that    the    degrees 

marked  on  an  oil  barrel  d,,  not  indicate 
the  temperature  at  which  it  will  vaporize, 
hut  give-  338  degrees  and  upward  as 
it  figure.  1  have  consulted  sev- 
eral reference  hooks  and  have  been  un- 
able to  find  any  data  relative  to  the 
ture  or  boiling  poinl 
of  kerosene.  Would  ■  Mr.  Durand  kindly- 
give  his  authority  for  his  statement?  I 
suppose  he  ha-  arrived  at  thi-  figure  from 
experiments  and  investigations  of  his 
own 

Professor    Gill,    in    hi-    "Engine    Room 
Chemistry,"    ^ives    the    definition    of    fire 
til  it    ti  mperature  at   which  an   oil 
r    in    sufficient    quantity   to 
burn    continuously   if  a   flame   is   applied." 
The   temperature  marked    on   an   oil   barrel 
usually     indicates     the    tire    test.       Ill     thi- 
as    though    this    would    he 
point    in    open   air,   but   we 
have  other   features  to  consider  when  con- 
fining   it    within    the   boiler. 

I  am  not  in  favor  of  using  oil  of  an) 
kind  in  a  hoder.  hut  I  have  -ecu  kerosene 
used  in  -mall  boilers  with  great  success, 
and  it  seemed  to  make  very  little  differ- 
ence whether  the  boiler  wa-  allov 
-land    01  aftet    pour- 

ing   in   tl  nre   car- 

ried on  these  boilers  was  80  pound- 
Mr.   Taylor   states  that   tin 
of  the   oil   si*  winy   up   weak   place-   in   the 
boili  t-         i  :     ilit-     ii. it     rather     more     of    a 
benefit   than   a   detriment-     Of   course     if 

tgainst    it    for 
it    would    nol    In     good   policy    to   try  any 
experiments    that    might    result    in    causing 
a    leaky    boiler.      Tin    scale   has    no   busi- 
ness   in   a    1"  ih-r.   and    after   once    removing 
11   and   repairing   any  leaks  that   may  have 
appeared,   1   think   the  engim  1  r   should   be 
able  in  keep  the  boiler  from  gi  ttinj 
scaled  a  second  time      I  Ie  should, 
sible,  arrange  for  more  frequent  cleanings 
and  inspections.     My  reason  for  not  using 
oil    in     1  '    i-    the    danger    of 

the    plate-,    due    to    overheating. 
caused  by  the  oil  keeping  the  water  from 
with    the    plate 
In    my   opinion    the   best    way   to   handle 
■■-cleaning    proposition    is    to    re- 
ti  much  sediment  as  p 

feeding  the  water  into  the  boiler, 
feed-water   beater   of  the   open   type,  cap- 
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1   lemperatui 
a  ill    remove    .1    large 
amount  of  foreign  matter,     I   have  taken 
a-  much  as   three   wheelbarrow   loads  of 
sediment   froi  1  power  heater 

after    a  run       Anotl 

is  in   frequently  blowing   down      I   claim 
boiler    should    have   .11    least    one 
nee  in  twenty- 
four  hours,  aiul   i"   case  of  very   muddy 
d   the   blowoff  every 
three  hours  until  normal  conditions  were 
regaini  d 

("11  UtLES      \      ' 

Windbcr,    I' 


The  Duplex  Pump 

The  duplex  steam  pump  causes  the  avcr- 
ung    engineer   an    endless   amount 
of  trouble  and  «.>rry.  and  its  actions  are 
sometimes  a  puzzle  to  him      After  work- 
ing mi  one  for  two  or  three   hours,  and 
examining    everything    he    can    think    of, 
locating  any  trouble,  he  will  put 
it  together  again  and  -tart  it  up,  when  to 
his   -nrpriM.it    will   work  perfectly       He   is 
naturally    very    much    puzzled    as    to    what 
ble  really   was  and  too  frequently 
:omes  to  regard  the  pump  as  a   son   ol 

In  reality  the  much  abused  duplex 
pump  i-  a  very  simple  machine,  and  its 
refusals  to  work  properly  are  alw 

to  cause-,  which  are  very  simple  and 
easily  found  after  one  is  ahle  to  diagnose 
the  trouble  properly.  For  instance,  when 
a  pump  make-  three  f  the  four  strokes 
comprising  a  "revolution  '  and  gives  a 
sudden  jerk  or  kick  for  'c  fourth,  an 
experienced  pump  man  will  mmediately 
look  for  a  broken  or  mis  it  valve  in  the 
water  end,  yet  the  wriu  -  has  seen  this 
action  laid  to  faulty  alve  setting  in  the 
steam  end  and  the  engineer  has  attempted 
to  remedy  it  by  changing  the  valve  set- 
ting, when  he  finally  comes  to  the  con- 
clusion that  the  trouble  lies  elsewhere. 
Upon  attempting  to  restore'  thi 
valves  to  their  original  position  he  finds 
that  he  does  not  understand  hov 
them   properly 

Do  not  tamper  with  the  steam  end  un- 
are  positive  that  the  trouble  lies 
there,  as  almost  without  exception  the 
valve  motions  of  duplex  pumps  are  30 
constructed  that  it  i-  impossible  for  the 
setting  of  the  valves  to  change  without  an 
actual  breaking  or  bending  of 
the   connect! 

The  manner  of  setting  the  val. 
duplex  pump  is  as  follows:  First  move 
the  pi-t..n  to  the  end  of  the  stroke  until 
it  strike-,  and  mark  the  rod  at  this  point  : 
then  find  the  striking  point  at  the  end  of 
the  retarn  stroke  in  the  same  way.  Next. 
place  the  piston  in  the  center  of  its  travel 
with  the  lever  from  the  rocker  arm  plumb. 
If  it  is  not.  and  the  crosshead  is  not 
keyed  to  the  rod  so  it  cannot  be  moved, 


adjust  ii  until  the  lover  is  plumb,  and 
go  through  the  same  op.  ration  with  the 
other  side  \fter  setting  both  pistons  in 
their  travel  iii  this  waj  re- 
move the  steam-chest  ever  and 
the  link-  so  that  when  the  lost  motion  t- 
equally  divided  on  each  end  of  t he  valve, 
the  outside  edges  of  the  valves  will  come 
line  on  line  with  the  outside  edges  "I  the 
steam  ports.  When  this  has  been  done, 
the    valves    are    properly    set.    and    cannot 

gel   out   ,,i  adjustment   unless  thi 

bead    slips,    or    some    of    the    link-    bend    or 
break. 

When  a  pump  kick-  back  suddenly  on 
■irol.i .  11  1-  pi  etty  safe  to  assume 
that  a  suction  valve  on  the  end  toward 
which  it  kicks  1-  either  broken,  or  that 
the  stud  on  which  tin-  valve  work-  is 
broken,  although  the  same  trouble  may 
exist  in  the  discharge  hamber  of  the  op- 
posite end  For  instance,  referring  to 
Fig  1.  if  the  stud  holding  the  valve  .  / 
in  place  should  be  broken,  it  would  not 
make  any  difference  during  the  stroke  in 
the   direction    indicated    by    the   arrow,    as 


trouble  of  this  nature  exists  the  water 
can  he  plainly  heard  rushing  through  the 
passages,  which  will  also  help  to  locale 
the    fault. 

Knocking   in   the  watei    cud   1-,  perhaps, 

the    most    frequent    trouble   in   pump-,   and 

the  result    of  a   number   of  causes, 

tin    principal  one  of  which  is  a   leak   ill  the 

itction    system,    especially    if   the    lift    is 

considerable.  A  very  small  amount  of 
air  drawn  in  under  a  considerable  vac- 
uum will  occupy  a  good  deal  of  space, 
arid  when  compressed  to,  say.  60  or  too> 
pounds  pressure  on  the  return  or  force 
stroke,  the  piston  may  travel  through  a 
distance  of  anywhere  from  '  j  inch  to  3 
inches,  or  ex  en  more  if  the  leak  is  a  had 
cue.  before  it  strikes  the  solid  nonelastic 
water.  The  result  of  this  is  a  heavy 
knock,  which  jars  the  entire  pump  and 
its  connections.  Of  course,  this  leakage 
may  he  anywhere  in  the  suction  system, 
either  in  the  joints  of  the  pipe,  through 
the  stuffing  boxes  or  leaky  gaskets 

If   the   suction   pipe   is   long,   the  column 
•  if  moving  water  in  it  attains  considerable 


the  valve  ./.  being  a  suction  valve,  would 
normally  be  open  during  this  stroke,  but 
on  the  return  stroke  it  is  very  evident 
that  the  water  would  -imply  surge  under 
pressure  through  the  valve  .  1.  and  be 
into    the    suction    chamber    instead 

of  being  forced  into  the  discharge.  There- 
fore, during  that  stroke  the  piston  has 
practically  no  resistant  e,  and  makes  the 
stroke  with  a  sudden  kick.  The  rapidity 
of  the  return  stroke  i-  an  index  to  the  ex- 
tent of  thi  trouble  in  the  valve  chambers, 
a-,  if  a  valve  i-  -imply  broken,  the  amount 
of  water  which  can  -nri;r  past  will  he 
much  le-s  than  if  oni  iri       il.es  are 

missing.  If  a  discharge  valve  is  broken 
"r  mis-ii  g,  tin-  action  i-  tie  same.  For 
,  if  the  discharge  valve  B  1 
broken  or  missing  the  water  will  surge 
from  the  force  chamber  (  .  through  Ii. 
into  the  can  be  clearly    per- 

ceived, course    of    the 

water  in  thi-  way  the  engineer  can  tell 
at  a  glance  just  which  suction  01  force 
chamber  he  may  look  into  for  the  trouble, 
and  thus  save  himself  much  work  and 
time  in  removing  the  wrong  caps.     When 


energy,  and  suddenly  to  check  this,  , 
done  to  a  considerable  extent  when  the 
piston  stops  at  the  end  id"  the  stroke,  may 
rea  onably  be  expected  to  cause  a  water 
ram  or  knock.  This  is  frequently  the 
case,  especially  if  the  opposite  side  of  the 
pump  does  not  commence  its  stroke  quite 
a-  soon  as  it  should,  thereby  maintaining 
a  more  uniform  flow  in  the  pipe.  By 
properly  installing  an  air  chamber  011  tin. 
-'"on  this  ram  effect  may  he  largely 
overcome.  In  installing  this  air  chambet 
it  should,  whenever  possible,  be  placed  ir 
direct  line  with  the  suction  pipe  as  -how 
by  the  full  lines  in  Fig.  2,  rather  than  or 
a  tee  near  the  pump,  as  shown  by  th( 
dotted  lines.  The  reason  for  this  is  tha  I 
a  great  deal  of  the  cushioning  effect  o  j: 
the  air  will  be  lost  if  the  water  lias  t(  » 
change  its  direction  at  each  impulse  ii 
1 11  del   io  enter  the  chamber. 

An  ample  air  chamber  should  also  b 
provided  on  the  discharge  side  of  th< 
pump.  If  the  chamber  is  completely  lillei 
with  water  it  is  useless,  but  if  there  is  m 
gage  tlu  engineer  cannot  tell  whethefi  i 
contains   any   air  or   not.     This  air  grafl 
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lly   disappears,   owing   partly   to  leakage 
ud  partly  to  absorption,  and  this  defici- 
ncy    must    be    supplied.      A    very    simple 
ml  effective  method  which  the  writer  has 
some    (airly    large    pumps   with 
Its  is  to  lap  a  small  pel  cock  into 
x'  suction  pipe  next  to  tin-  pump.     When 
ic   air    is    becoming     low     this     cock     is 
;>encd  slightly,  as  much  as  the  pump  will 
Bid    without    knocking,     and     left     open 
lent   air   lias  accumulated  in  the 
liamher.      It    may    even    be   necessary    to 
iin    a    '_:rcat    part    of    the    time    with    this 
nek   partially    (■pen    in    order   to   maintain 
r  amount  of  air  in  the  chamber. 
When   the  water   contains  considerable 
nid   or  atter,   such   as   weeds 

r  leaves  which  have  become  water  logged 
nd  sunk,  the  strainer  may  soon  become 
ufficienlly  choked  to  prevent  the  cylin- 
ers  filling  completely  at  each  stroke.  When 
lis  is  the  ease  the  action  is  the  same  as 
■Ugh  the  Miction  leaked.  It  any  doubt 
xists.  a  vacuum  gage  attached  to  the  sue- 
on  pipe  near  the  pump  will  indicate 
hether  the  vacuum  is  much  too  high  for 
te  lift  on  which  the  pump  is  working  or 
ot,  and  in  this  way  a  choked  strainer 
ill  he  detected. 

Much  friction  may  he  caused  by  pack- 
ig  the  water  pistons  too  tight.  The 
Titer  has  been  called  upon  to  overhaul 
iinip^  of  about  one  million  gallons  capa- 
ity  which  were  packed  so  tight  that  they 
■uld  not  be  moved  by  one  man  with  a 
•foot  bar.  The  square  linen  packing  used 
>r  this  purpose  is  quite  hard,  and  as  it 
wells  to  some  extent  when  wet,  care 
tust  be  taken  not  to  get  it  too  tight.  It 
far  better  to  lose  a  trifle  more  water 
y  slippage  past  the  packing  than  to  use 
j  great  deal  more  steam  in  overcoming 
n  abnormal  amount  of  useless  friction. 
The  piston  packing  in  the  water  end  is 
ot  usually  fitted  as  carefully  as  it  should 
A  good  plan  is  to  soak  the  packing  in 
ot  water  for  a  few  minutes,  making  it 
■  ft  and  pliable  and  swelling  it  to  its 
orking  size.  Then  coil  it  around  the 
iston,  >.r  plunger,  marking  the  length  of 
-  ring  very  carefully.  It  should  be  cut 
ith  a  lap  joint  and  fitted  as  carefully  as 
le  rings  of  a  steam  piston.  It  will  he 
Hind  that  this  method  will  give  a  bear- 
lg  on  each  ring  throughout  it-  entire  cir- 
lmference.  and  the  packing  will  wear  a 
rcat  cleal  longer  than  if  put  in  carelessly. 
he  rod  packing  will  wear  much  longer 
rid  the  rods  will  he  kept  in  much  better 
llldition  if  a  swab  i~  arranged  for  them, 
eeping  them  lubricated  with  engine  oil. 
:  might  seem  that  the  water  ill  the  pack- 
!lg  would  immediately  wash  all  this  oil 
ff  before  it  could  have  any  beneficial 
ffect.  hut  a  trial  will  soon  convince  the 
ptical.  Remove  the  old  pack- 
s' and  icpack  the  roil  as  loosely  as  pos- 
and  keep  the  swab  saturated  with 
d  engine  oil.  This  js  also  an  ex- 
plan  to  follow-  on  the  steam  rods, 
old  packing  should  be  removed 
in  the  full  benefit  of  it,  as  the  old 


packing   is   Usually   so  hard   and   dry  as   to 
he    impervious   to   the   oil. 

I.    S.    Brainerd. 
St    Louis.   Mo. 


Hygrometry 

As  a  contribution  to  the  discussion 
under  the  title  "Hygrometry,"  but  con- 
lining  attention  to  the  case  of  steam  as 
made  in  a  boiler,  I  would  submit  the 
t.  How  ing  : 

Mr.  Treeby,  January  5.  page  63,  and 
especially  in  May  lS,  page  893,  errs  in 
pressing  an  analogy  which  does  not  hold. 
In  general  usage,  "saturation"  and  "sat- 
urated" undoubtedly  imply  "with;"  hut  111 
the  case  of  steam  the  term  is  used  in  a 
conventional  or  arbitrary  sense,  to  con- 
vex a  special  idea  which  could  otherwise 
be    expressed    only    by    a    definition.      Pure 

"saturated"  steam  is  not  tilled  up  or  load- 
ed with  anything;  not  with  moisture, 
for  it  contains  no  water  in  the  liquid 
state;  certainly  not  with  heat  units,  for  it 
contains  the  least  possible  amount  of  heat 
that  it  can  hold  and  yet  he  in  the  gaseous 
state. 

The  meaning  of  the  term  "saturation" 
is  clearer  if  we  approach  the  condition 
which  it  defines  from  the  side  of  super- 
heat. Suppose  that  we  have  a  certain 
weight  of  steam  confined  in  a  closed 
vessel  at  a  temperature  much  higher  than 
that  at  which  water  boils  when  under 
the  pressure  existing  within  the  vessel. 
Abstracting  heat  at  constant  pressure. 
keeping  the  pressure  constant  by  con- 
tracting the  vessel  a-  the  steam  shrinks 
in  volume,  we  cool  the  steam,  or  lower  its 
temperature.  This  cooling  continues  until 
the  characteristic  boiling  temperature  is 
leached,  and  then  there  is  an  abrupt  and 
radical  change  in  the  behavior  of  the 
fluid.  The  pressure  being  still  kept  con- 
stant, the  temperature  no  longer  falls 
as  heat  is  withdrawn  hut,  instead,  the 
steam    condenses. 

Steam  in  such  a  state  that  abstraction 
of  heat  under  constant  pressure  will 
nol  cool  but  will  condense  it.  i~  saturated 
steam.  Considering  a  definite  amount  of 
water  substance,  as  in  the  preceding  para- 
graph, when  the  whole  body  of  steam  is 
in  the  pure  or  dry  saturated  state,  i.e., 
itist  when  the  temperature  has  bi 
ered  to  the  boiling  point  but  before 
any  of  the  vapor  has  condensed.  The 
lea-t  further  escape  of  heat  chan( 
content  of  the  vessel  from  pure  or  dry 
steam  to  a  mixture  of  steam  and  water. 
This  may  he  a  nearly  homogeneous  mixture 
of  vapor  and  minute  particles  or  drops 
ot  water;  or  the  water  may  col! 
settle  to  the  bottom,  leaving  dry  steam 
above  it  In  trie  first  case,  we  have  wdiat 
is  properly  called  wet  steam ;  in  the 
second  case  the  steam  just  meets  the 
definition,   "in   the  presence  of  water." 

Ordinary  usage  is.  perhaps,  best  de- 
scribed,   by    saying    that    "vapor"    stands 


for  a  gas  at  or  near  saturation,  while 
a    "gas"    is   a   more   01    less    superheated 

vapor,     the     two     terms     overlapping.       It 
might    he    well     if    tin-    word     vapor    were 
confined  to  the   lower  limit   of  the 
state,    or    to    the    saturated    gas    which    is 

jusl    ready    to   ,- lens,       Wet    steam   is 

not  a  simple  vapor,  hut  is  a  mixture  of 
\apoi  proper  with  water  mist.  From  the 
side  of  mechanical  condition,  as  distinct 
from  thermal,  we  must  recognize  two 
ii  liquid  water;  in  the  first,  the 
liquid  is  collected  in  large  masses;  in  the 

ind,  H  is  in  more  or  less  minute  drop-. 
which  float  in  a  gaseous  atmosphere;  this 
latter    state    is    properly    described    bj     the 

word  mist. 

The  meaning  given  in  the  foregoing. 
namely,  that  saturation  is  the  lower  limit 
of  the  gaseous  state,  seems  to  be  the  best 

definition  of  this  condition  for  any  fluid. 
Consider  again  the  process  of  cooling 
from    superheat    under    constant    pressure; 

.it  saturation  the  steam  has  the  lowest 
temperature  and  the  smallest  volume  and 
the  hast  heat  content  that  it  can  have 
and  yel  be  all  of  it  gas  and  none  of  it 
liquid.  Or.  if  a  certain  weight  of  the 
substance  be  confined  in  a  space  of  con- 
stant volume,  then  at  saturation'  the  steam 
has  the  lowest  temperature  and  smallest 
pressure  and  least  heat  content  for  the 
gaseous  state. 

The  most  obvious  reason  for  the  adop- 
tion of  the  term  "saturated"  in  the 
special  sense  in  which  it  is  used  in  this 
connection  is  probabl}  to  be  found  in 
the  readiness  of  the  steam  to  condense. 
Another  reason  suggests  itself  in  the  fact 
that  with  the  conditions  just  described — 
least  volume  or  lowest  pressure— goes 
maximum  density.  In  general,  whether 
the  determining  variable  be  pressure, 
volume,  or  temperature,  at  saturation  the 
weight  of  substance  contained  in  a  unit 
of  volume  is  the  greatest  that  can  exist 
for   water  in   tin-  gaseous   state. 

R.  C.  II.  Heck. 
New    Brunswick,   X.  J.    ■ 


Economy    of    Different   Sized 
Engines 

On  page  801  of  the  May  iS  number 
Mr.  Guile  takes  exception  to  an  economy 
chart  published  in  a  previous  number  by 
Mr  Snow.  Mr.  Guile  slates  that  there- 
id  saying  that  figures  do  not  lie. 
but  he  is  not  so  sure  that  it  holds  true 
for  this  chart.  I  think  that  in  this  case 
Mr.  Guile  should  apply  his  doubts  to  his 
own  figures  and  not  the  chart,  for  that 
seems    to   be   correct. 

If  Mr.  Guile  will  go  over  his  work 
again,  using  a  little  care,  he  may  dis- 
cover  that   in   finding  the  cubic  in 

an  Sxto  engine  cutti 
at    one-third    stroke,     he     has    taken     the 
diameter  as   10  inches  instead  of  8  inches. 
The    correct    figure    should    he    329   cubic 
inches,  which  would  make  a  decided  dif- 
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A  Rotoi   Wreck 


Engines  at   High   Efficienc) 

ihc  editorial  remark 

of  the   West   Poinl  engines.    The 
ph    in    the    latter   part    >tau-    that 
the   efficiency    ratio 

n  isrepn  sent  the  con- 

ie   of   the    readers    who   do 

nd    the    different    conditions 

turbine   w-rk*  from  those 

nginc. 

available  energy   in   the   steam  be- 
nds and 
acuum   on   which    the   tur- 
bine  will   take  down   from   50  to  72  per 
■.  r   than   the   available 
m    from    150 
down   •  f   vacuum,   or   27]  i, 

under    which  -    would    very 

point  I  wish  to  bring 
..tit  i-  that  the  total  w..rk  developed  per 
• 

turbine    than    in    th<     case    of    a 
while   it    may   tak. 
same    pei  less    p  rcentage 

of  available  energy   in   tht 

C   VV    E.  Clarke. 
New  York   I 


Three    Phase    Alternating    Current 


11    street   light- 
ing,    illuminatit  1  -    and    power 

work  i-  in  reality  comparatively 
nut    ha\  ■  ars    since    the 

tir-t  arc   light 

..11  a  pole  on  the  corner  of  Twenty-third 
street   and    l-oi  put    up   as   an 

experimental   ..r   trial   lamp. 
Since  that  time  many  chat 
made  it  electricity  for 

genera]  to   draw   out 

nts   I   wish  to  condemn  the  three- 
Iternating-current  system  as  gener- 
.1    for    furnishing    elcctri. 
universal    use.      It    i-    impossible    to   give 
entire  satisfaction  to  each  particular  style 
inicr   at   all   times   with    this    sys- 
tem, even  when  it  i-  working  as  satisfac- 
torily as  it  is  ;  ive  it.  with  the 
many  appliances   for  regulation,  etc.,  that 
can  be  had. 

James  M    Sherman. 
Columbia,   Mo. 


wreck   I  kilowatt    alter- 

nator n>t..r<.     As   shown   in    Ejg.    1.  i«n 
broken     entirely     through, 
which  caused   the   periphery    of   thi 

little  elliptical  ..r  oval.     From  the 
of   such   a   breakdown   it   can   well 
be  appreciate. 1  that  it  did  11.it  pn    - 

repair.     It   was  out   of  the 
to    await    the    arrival    of   a    new 
n.t.ir.   so   some   means  had   to   be   devised 
his   break  repaired   for  ti  1 

dur    superintendent    seemed   to    suggest 
rreel     idea     at     the    psycl 


iii  klj  made  and  the 
machine  put  into  service.  The  only  nnticc- 
able  feature  was  the  increased  vibratioj 
of  the  statoi  dui  to  the  slight  elliptii  1 
For  leu  or  fifteen 
days  .1  hine   was  pul   into 

vice,  the  bolts  had  t"  In-  tightened   sonfl 
each  day  :  other  than  that,  it  has  b> 

irrying    as    much    as 
cent         1  1  load    f..r    some    time. 
li    bids    Tail-    to    give    good    service    until 
lit.    new   1  me  arrive-. 

I..   E 
Enslev,    \l 


Limitations    of    a    Pump    Lift 


tin  page  891  .if  the  May   18  number  is 
a  letter  by   W.   Ellerbrock.     I   believe  he 

i-    mistaken    when   In-    states   thai    he   had 
a  pump  ili.it  lifted  water  by   vacuum  319 

feet.      I    have   always   imdersi 1   that   the 

besl  lift  known  t.i  science  was  30  feel  I 
inches,  hut  thi-  was  secured  by  small  ap- 
paratus which  had  been  made  for  the 
■  I  nsi  had  bi  en  -pared 
to  make  it  as  mechanically  perfect  a-  pos- 
sible.  We  all  know  that  in  theorj  water 
can  be  raised  by  vacuum  33  feet,  but  as 
a  perfect  vacuum  is  impossible  to  -.cure, 
.  if    imp.  1  fei  t     apparatus,     friction. 

etc.,  we  must       ■    1 ecuring  a   much 

shorter   lift.     Surely   .=;  1  '  .    feet    is    _■.  ttiug 
pretty    close    to    perfection.      There    i< 
doubt    that    a    well    made    pump    ill    first- 


moment.  The  arms  or  spokes  were  cut 
.■tit  to  receive  one-half  the  diameter  of 
the  bolt  .  ;  ig  Next, 

plati  was  cut  and 
drilled  to  lit  in  between  the  arm-  as  shown 
at  B,  and  shown  in  place  at  C.  The  outer 
edge  of  the  plate  was  turned  up  as  shown 
at  D,  as  the  fit  would  be  more  snug.  Ten 
t-inch    bol  ed    as    shown,    one 

id  of  the  arm-, 
and  when  drawn  down  it  was  made 
practically  a  solid  center. 


class  condition  as  to  packing,  etc., 
lift  water  J7  feet  and  even  a  little  highe 
but  the  average  pump  will  not  give  satis 
ii  1  with  a  greater  lift  tha 
25    feet. 

I  once  installed  a  -team  pump  with 
lift  close  "ti  to  27  feel,  and  a  supplj  | 
water  was  secured  at  the  cost  of  consta 
attention  t.i  th.  pump  and  an  awful  pac 
ing  account 

James    E.   Xoih.k 

I  •  .r  mti  1,  <  'an. 
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Disastrous    Boiler    Explosion    at     Denver 

The  Explosion  of  a  Single  400-Horsepower  Boiler  Results  in  the  Death 
of  Four,  Seriously  Injures  Six   and  Causes  a  Property  Loss  of  $75,000 


Since  our  last  issue,  data  more  in  detail 
on  the  Denver  boiler  explosion  have  been 
:  rporated  in  the  article 

Damage  ro  Station 

The  power  house  u;is  built  in  1891, 
but  has  been  frequentlj  added  to  since, 
and  the  equipment  now  consists  of  17 
boilers.  Fourteen  of  these  an  •  1'  the  Heine 
nter-tube  type  and  the  other  three  :ire 
■oo-horsepower  Wickes  vertical  boilers. 
Those  last  mentioned  were  installed  some 
three  years  ago  and  were  located  in  the 
addition  to  the  station  made  at  that  time. 
The  boilers  were  all  arranged  on  one  ^ i< le 


1  >ilers   or   draw    Fro 
sired. 

Boiler  No.  16,  that  is.  one  of  the  Wickes 
boilers,  had  been  out  of  commission  for 
several  days.  Repairs  were  being  made. 
but  on  .lime  15  it  was  ready  for 
and  at  .;  o'clock  a  tire  was  started  on  the 
gi  ates  \t  6  o'cloi  k  one  of  the  firemi  n 
was  dispati  Ik  d  to  throw  the  boiler  in 
with  the  others,  and  at  this  moment  the 
explosion  occurred.  The  upper  or  steam 
drum,  with  the  tubes  and  lower  -lull 
-'ill  attached,  soared  straight  up  into 
the  air  for  a  distance  of  300  feet.  Then 
careening  southward  for  a  distani 
feet    fmm   its    foundation,   the   remains  of 


of   the    station    in    a    continuous    line    and 
numhered  from  I  to  17  consecutively.  Nos. 
15.1d.md  \~.  which  are  the  Wickes  boilers, 
a  lattery  bj    themselves,  and  the 
last   Heine  boiler  was   some  _•;   feet  away. 
with  a    feed   pump  between.      In   the   new 
part    wire    also    located    a    2000-kilowatt 
Curtis    turbine    and    two    1500-kilowatt    di- 
rect-connected    alternators.       These    units 
Were   supplied   as   much   as    possible    with 
steam  from  the  Wickes  boilers,  but  as  all 
.  the  boilers   were  connected  t<>   a  common 
the  balance  of  strain   heyond  their 
Capacity  was  drawn  from  the  remainder  of 
the  boiler  installation,  the  piping  being  so 
■'■"""     -     I    that    it    was    an    easy   matter   to 
From    the    new    installatiot 


iHOW    PATH    OF 

the  boiler  dropped  down  through  the  roof 
of  the  old  par;  of  the  station,  landing  di- 
rectly 011  top  of  tWl  -.  our  a 
50O-kilowatt,  500-volt,  direct-current  he  I  ted 
machine  and  the  other  a 600-kilowatt,  2300- 
volt,  alternating-current  belted  g 
'I  he  iron  and   steel 

intervening  doors  in  the  immediate  vicin- 
it\  were  carried  away,  and  the  gallery  and 
railings  in  front  of  the  switchboard  were 
destroyed  at  tin-  place  of  de-cent.  The 
switchboard  was  not  injured  in  any  way 
and  none  of  the  prime  movers  in  the 
engine  room  received  damage  of  any  note. 
The  two  generators  were,  of  course,  de- 
stroyed beyond  all  hope  of  repair. 
In  making  it-  ascent  the  boiler  1 


-lighllj  .111. 1  c.nn.  111  contact  with  the  sec 
ond  Wickes  boiler,  toppling  it  over,  hut 
not  causing  an  explosion,  although  it  was 
Carrying  full  -team  pressure.  The 
piping-  in  the  new  part  of  the  station  was 
bent  and  twisted  out  of  all  shape,  hut  the 
remainder  of  the  piping  connected  to  the 
Heine  boilers  was  left  intact,  and  with 
practically  all  the  prime  movers  in  work- 
iiig  condition  the  station  was  giving  set 
vim  on  the  following  day. 

At  the  time  of  the  explosion  IOO  men 
were  in  the  building.  Three  firemen  were 
in    charge    ..f    boiler    X.'  1  had 

tilled  the  boiler  early  in  the  day  and  at 
3  o'clock  started  the  tires  going.  At  6 
o'clock  two  of  them  were  apparently 
Standing  together  and  preparing  to  exe- 
cute the  order  to  connect  their  boiler  with 
tin-  others,  while  the  third  was  on  top 
of  the  boiler  cutting  it  in  at  the  time  of 
the  explosion.  Me  was  blown  high  in  the 
air    and    fearfully  .1     scalded. 

From  the  appearance  of  the  wreckage  the 
two  employees  below  were  crushed  to 
death  by  a  piece  of  mas  mry  from  the 
foundation,  weighing  at  least  a  ton.  which 
was  hurled  against  them  when  the  escap- 
■  he  I.. liler  from  its  base. 

In  the  engine  room  the  employees  were 
more  fortunate.  Those  on  the  ground 
had  presence  of  mind  enough  to 
break  for  the  open  immediately  upon  the 
sound  .-ion.   and    the    fact    that 

tli.  boiler  was  hurled  so  high  in  the  air 
undoubtedly  saved  the  lives  of  many.  \ 
number  of  the  men  had  been  working  in 
the  vicinity  of  the  switchboard.  On  the 
first  report  they  immediately  made  for  the 
but  before  they  could  reach  it  the 
boiler  had  crashed  through  the  roof  and 
landed  almost  in  the  identical  -pot  where 
they  had   been   working. 

Every  Disaster  Has   Its  Hero 
One  of  their  number,  more  courageous 

than     the    others,    remained    behind.       His 
first    thought     was    of    the    danger    to    the 
dynamos     and     the     short-circuits     which 
■    easily    cause  their   destructi  in       In- 
stead   of    deserting    his    post    of    dut 
hastily   began   throwing  out   the    switel 
shutting  off  the  current  all   over  the  city. 
He  was   still  at    his  post   when  the  heavy 
crashing  past  him  only  a   few- 
feet  away.  sile  struck  hi: 
the  arm,  but   otherwise   he   was   unhurt 
Every   disaster   has   its   hero,   hut   in   the 
there    were    several         \-    the 
main   -team   header   had  been   broken,  the 
plant     wa-     being     flo  ided     with      sti 
was  a  call  for  voluntei  r 
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the   valve  on   this   main,  and   t\\  fracture.     The     drums     are     8     feet     in 

led.    The  two  diameter,  and  the  circular  seam  consists 

rushed    into    the    building,    groping    their  of    approximately    120    rivets    1    inch    in 

and  half  blinded  by  diameter,  spaced  on                       ters.  The 

reach  the  valve  shell  plate  is  'j  id  inch  thick  and  the  bot- 

on   the   header  and  close   it.      Both   nun  torn  head  ii  inch.    The  tub 

idly    hnrned,    but    not    seriously,  lower    drum    is    braced    bj     12    crowfoot 


[ON     IN     KM. INK    RllliM 


The  28  rivets  above  were  sheared,  and 
at  this  point  the  shell  plate  shows  no  sign 
of  tearing  bi  I w 1  en  the  1  ivets.  The  tube 
sheet  In  are-  are  intact,  but  every  rivet 
ha  been  sheared  from  the  tube  sheet 
without  anj  apparent  straining  oi  tht 
- 11  the  rii  et  -  in  the  bottom  head, 
I  he  probable  pressure  carried  was 
nds,  and  then  1-  no  signs  t"  in 
dicate  that  then'  had  been  continued  low 
water  or  anything  that  would  have  burned 
the  plate.  'The  rupture  occurred  so  near 
thi  bottom  that  it  was  impossible  for  the 
condition  of  cold  water  coming  in  con- 
tact with  overheated  surfaces  at  this  point. 
All    in    all    it   is    must    unusual. 

Data 
8-foot  diameter  at  150  pounds  =  1,086,- 

150    pounds. 

120  i-ineh  rivets  =  94.25  square  inches. 

24  I]  1  inch  rivets  =  29.45  square  inches. 

Tensile  strength  rivets  =  60,000  pounds 
per  square  incl . 

Tensile  strength  plate  =  60,000  pounds 
per    square  inch. 

Shearing  strength  rivets  =  38,000  to 
42,000  pounds  per  square  inch. 

Rupture  of  the  boiler  may  occur: 

1 — Shearing   120   1  inch   rivets. 

2 — Shearing  120  i-inch  rivets  and 
breaking  24  ij^-inch  rivets  in  tension. 

3 — Tearing  the  shell  plate  between  the 
rivets. 

4 — Tearing  the  shell  plate  between  the 
rivets  and  breaking  twenty-four  l' pinch 
rivets   in   tension. 


Others  did  their  utmost  to  aid  the  injured 
and  rescue  those  buried  in  the  debris. 

Possible  Causes  of  Explosion 
Less    than   a   week   before   the   accident 
William   Lawless,  the  city  b 

had  given  the  boiler  a  thorough   internal 
n.     At  the  same  time  William   II. 
Odett,  boiler  inspector  for  the  Daly  lnsiir- 
ncy,  acting  for  the  London  Guar- 
nd    Accident    Company,    m 
inspection,  and  in    February   had 
inspected     the     boiler     on     the 
Neither   had    located    any    defects    serious 
enough    to    advance    as    a    cause    of    the 
boiler  explosion. 

X.  A.  Carle,  of  Westinghouse,  Church, 
Kerr  &  Co.,  who  was  in  Denver  im- 
mediately after  the  explosion  and  had  ex- 
ceptional   opportunities    to    invest,-. 

.    has    the    following   to    say    as    to 
the   cause   of   the   explosion: 

The  boiler  let  go  at  the  scam  ,,r  rivet 
line  of  the  humped  head  of  the  lower 
drum,  and  the  entire  boiler,  with  the  ex- 
ception of  the  bottom  head,  was  blown 
through  the  roof.  After  the  wreckage 
was  removed  on  June  17.  I  saw  the  bottom 
head  of  the  lower  drum  as  it  rested  on 
the  old  foundation,  somewhat  bent,  but 
otherwise  it  accounted  for  all  of  the 
boilers. 

Here  are  some  of  the  figures  in  re- 
gard to  the  strength  of  the  boiler  and  the 


WICKES    BOILER    WHICH     WAS    TOI'I'LKU    OVER 
AND    WD    NOT    EXi'LUDE 


braces,  each  having  two  i';rinch  rivets. 
With  the  exception  of  28  rivets  which  are 
practically  continuous,  the  shell  plate 
ruptured  between  the  rivet  holes  all  around 
the  drum,  and  this  piece  of  shell  plate  is 
attached  to  the  lower  head  with  most  of 
the  rivets  in  the  Hang,    of  the  head  intact. 


The  factor  of  safety  for  the  above 
of   failure   arc: 
1—3-30   to   3.64. 
2—4.92  to  5.27. 
3—6.06. 
4 — 6.40. 
\s   it    is   impossible   to   set  braces 


kinds 
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the  proper  initial  strain  to  make  thom  act 
together  with  the  rivets  subject  to  shear, 
a  rupture  where  the  shell  rivets  are 
sheared  will  be  a  combination  of  1  and  2, 

with  a  factor  of  safety  between  3.30  and 

The  elastic  limit  of  the  steel  plate  will 
probably  allow  the  brace  rivets  to  act  to 
their  full  value  before  rupture  occurs. 
The  factor  of  safety  for  cases  3  and  4  Will 
be  between  6.06  and  6.40. 

Owing  to  the  difference  between  the 
shearing  action  and  that  ^i  tension  as  re- 
yards  a  combination  of  the  rivets  of  the 
shell  and  the  braces,  and  the  strength  of 
the   shell  plate  and  the  brace  rivets,   the 

tendency  will  be  tor  a  factor  of  safety  for 
I  and  2  conditions  to  be  near  the  lower 
limit.  330,  anil  for  the  3  and  4  condi- 
tions to  he  near  the  upper  limit.  6.40. 

Rupture  did  occur  under  the  3  and  4 
conditions  or  where  the  boiler  was  appar- 
ently strongest  and  tile  factor  of  safety 
greatest 

Station  May   Xot  Be  Restored 

Service  was  resumed  on  the  day  follow- 
ing tlie  accident,  the  combined  capacity 
of  the  three  stations  and  200  horsepower 
obtained  from  the  Tramway  company 
being  sufficient  to  supply  the  down-town 
lighting  and  the  power  absolutely  neces- 
sary to  the  manufacturers.  It  is  reported 
that  the  boilers  and  dynamos  destroyed 
in  the  explosion  will  not  be  restored. 
Without  them  the  station  will  still  have 
sufficient  capacity  to  light  the  city  in  case 
of  emergency.  Within  a  few  days  the  sub- 
station of  the  Central  Colorado  Power 
Company,  situated  just  outside  the  city 
limit-,  will  he  ready  for  operation  and 
current  from  this  source  will  be  then 
turned  into  the  mains  of  the  Denver  Gas 
and  Electric  Company.  Such  an  arrange- 
ment would  obviate  the  need  of  a  local 
power  plant,  hut  as  the  Central  Colorado 
wires  come  in  from  Glenwood  along  a 
single  line  of  towers,  it  is  proposed  to 
keep  the  present  plant  in  commission  in 
•  .-<  of  emergency.  At  any  rate  it  will 
be  necessary  for  the  gas  company  to  main- 
tain the  present  plant  until  the  power 
plants  of  the  Eastern  Colorado  Power 
Company,  a  subsidiary  of  the  Central,  are 
ready  for  use.  When  they  have  been  com- 
pleted, with  wires  carrying  power  to  Den- 
ver from  Boulder  as  well  as  Glenwood,  it 
is  probable  that  the  plant  may  be  com- 
pletely  dismantled. 


A  Method  of  Determining  Pressures 
for  Steam  Turbines 


At  the  first  summer  meeting  of  the 
Society  of  Naval  Architects  and  Marine 
Engineers,  held  at  Detroit,  June  24  to  26 
inclusive,  Prof.  C.  H.  Peabody,  of  the 
Massachusetts  Institute  of  Technology, 
described  a  method  of  determining  the 
distribution  of  the  pressures  among  the 
various    stages   of   steam    turbines,   taking 


into  account   the  transfer  of  heat   between 
Ifes  due   to   wiredrawing,    friction, 

etc.  Were  the  expansion  strictly  adiabatic 
the  entropy  would  remain  the  same 
throughout  the  process  and  the  operation 
of  dividing  the  pressures  would  be  very 
simple.  The  difference  between  tile  heat 
contents  of  the  steam  as  received  by  the 
turbine  and  those  in  the  steam  at  the 
temperature  of  rejection  in  the  same 
column  of  entropy  upon  an  entn 
gram,  or  in  such  a  table  as  that  which 
Professor  Peabodj  publishes,  could  be 
divided  by  the  desired  number  of  stages 
and  the  temperatures  corresponding  to 
the  heat  content  of  each  stage  could  be 
found  in  the  tables,  the  same  column  of 
entropy  in  the  table  or  the  same  line  of 
entropy  upon  the  chart  being  constantly 
adhered  to.  But  as  a  matter  of  fact  only 
about  65  per  cent,  of  the  heat  contents 
are  transformed  into  work,  and  the  rest 
of  the  heat  is  passed  on,  increasing  the 
entropy  in  the  next  stage.  Professor  Pea- 
body's  paper  describes  a  simple  meth- 
od for  taking  this  into  account  and  work- 
ing successively  by  temperatures  and  by 
the  entropy  columns  which  contain  the 
heat  content  corrected  for  the 
thus  passed  on,  so  as  to  give  a  series  of 
temperatures  or  pressures  which  will 
divide  the  work  equally  between  the 
stages. 


f-or  Uniform  Boiler  Laws 


McGraw-Hill   Book   Company 


The  hook  departments  of  the  McGraw 
Publishing  Company  and  the  Hill  Pub- 
lishing Company  have  been  consolidated 
under  the  corporate  name  of  the  McGraw- 
Hill  Book  Company,  with  offices  after 
July  I  at  239  West  Thirty-ninth  street, 
Xew  York.  This  consolidation  brings  to- 
gether two  of  the  most  active  pul 
of  technical  hook-  in  the  country.  The 
new  company  takes  over  the  book  depart- 
ments of  both  houses,  with  a  list  of  about 
250  titles,  both  industrial  and  college  text 
books,  covering  all  lines  of  engineering. 
It  will  continue  as  will  the  retail,  im- 
porting  and   jobbing    business   of  the   two 

The  officers  of  the  new  company  are: 
President,  John  A.  Hill:  vice-president, 
James  tl.  McGraw;  treasurer,  Edward 
Caldwell;   secretary,   Martin  M.  Foss. 

Mr.  Hill  is  the  head  of  the  Hill  Pub- 
lishing  Company  which  controls  the 
American  Machinist,  the  Engineering  and 
Mining  Journal  and  Power. 

Mr.    McGraw    is   head   of  the   McGraw 
Publishing     Company     which     issues     the 
'      World,      Electrical      Railway 
Journal  and  the  Engineering  Record. 

Mr.   Caldwell  has  been  manager  of  the 

Mc(l  raw     1 k     department     for 

years  and   Mr.    Foss  manager  of  the   Hill 
book   department. 


I       VIc(   lire,   boiler   inspector   of  the 

Detroit,    recognizing    the    desira- 

I  ilitj    Of   uniformity   in   the   inspection   laws 

and   practices    of   the    different    States,    has 

undertaken  the  organization  of  a  National 
Association  of  Boiler  Inspectors  and  in- 
vites correspondence  from  all  who  are  in- 
terested in  the  matter.  If  sufficient  interest 
;'"!    the    idl  a   meet:,    n  nh    the    re- 

" f  app  •  ting  will 

he  held  al  I  letroil  "ii  August  to.  1  I  and  12 
ai  the  time  that  the  American  Boiler 
Manufacturers'  Association  is  having  its 
at  the  same  place. 
Thomas  Durban,  of  the  Erie  City  Iron 
Works,  hi  ought  lliis  mailer  up  bi 
National  Association  of  Manufacturers  at 
its  recent  meeting  in  New  York  and 
Power  urged  it-  importance  in  an  editorial 
appearing  in  the  June  1  issue.  All  who 
are  interested  are  urged  to  write  without 
further  invitation  to  J.  C.  McCahe,  office 
•  if  the  boiler  inspector,  Room  410,  City 
Hall.    Detroit. 


What    Engineers    Get    in  St.  Louis 


I '•  v  J .  Lock  wood 


There  was  a  bunch  of  interesting  "Help 

Wanted"  advertisements  in  a  recent  is- 
sue of  the  St  Louis  t-ilnbc-Dcmocrat  which 
would  seem  to  point  a  moral  to 
struggling  engineers.  For  instance,  one 
called  for  a  "licensed  engineer,  salary  $1.50 
per  day,  no  Sunday  work."  In  the  same 
column  were  "ads"  asking  for  "handy  men 
around  stable,  $io-$lt  a  week,"  "potwash- 
er  and  fireman,  $30.  room  and  board," 
"laborers  for  West  Missouri.  $1.75,  free 
pass,"  ''handy  factory  men,  no  experience 
$11  to  $14  a  week,"  "  man  to  help 
tend  bar,  $30,   found." 

Now,  why  will  an  intelligent  human 
luing  spend  years  in  toil,  waste  his  "gray 
matter"  and  tissue  for  the  munificent 
stipend  offered  in  the  first  "ad,"  when  he 
>.iii  h<-  just  as  well  thought  of,  live  longer 
and  better  and  earn  more  without  the 
least  danger  of  hram  fever,  or  having 
hanging  over  him  the  constant  dread  of 
the  holder  of  an  engineer's  license  when 
an  egotistic  overlord  of  an  inspector  of 
wields   'In    "big   stick"" 

Another  "ad"  in  the   same  paper 
is'    License    Secured.      If 
not   secure  a   license  it   will  cost  you   noth- 
ing: reasonable  charges;  easy  payments." 
And  the  "suckers"  bite  at   it.  although  the 
i  ill   cost   $150.   and    if  a   man   suc- 

cei  ds     in  .     he     will     have     to 

work  four  and  a  half  months  to  pay  for 
tli.  license,  all  the  while  receiving  less 
money  in  wages  than  the  untrained 
laborer       I  le  haw  ' 


Volatile   matter   in    various   coal 
wide   range   in   heat-unit    value,  depending 

upon    the    carbon    and    hydrogen   contents. 
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1  be   Law    of    Diminishing   Returns 

In    many    cases    of    tin     • 
tlu    law    i>l    diminishing    returns    applies, 

'hi-   law    is  an  uncharted  01 
capable   of  only   very    general   exp 
its  full  significant   is  often  List  sight  of  or 
learned     onlj     through     failure     resulting 

law   commercial    p 
Ordinary    apparatus    operated    with    ordi 
produce  a  fair  result.    More 
I  :-    and    expert    sup<  rvisii  in 
will    produce  nore    marly    ap- 

proaching perfection,  but   each   added  per 

ire  and  more  in  prop 
to  its  worth,  and  the  time  comes  when  the 
gain  is  no  longer  worth  the  cost  of  pro 
ducing   it. 

XoImmK  will  denj  that  it  is  possible  to 
burn  soft  coal  without  smoke.  With  an 
entirely  practicable  investment  ami  with 
procurable  skill  in  its  tiring  a  fair  degree 

of    -m.  ikel  luced,    ami 

usually     with 

plant;     certainly     with     economy     to     the 
community    «  hen  the  destril 
thi    smoke  ari    taken   into  account,      lint  to 
:.  mo>  e   the  last   vestig  1     at   criti- 

cal iicrio.ls  would  cost  s,,  much  and  he  so 
commercially  impracticable  that  smoki  or- 
dinances and  those  entrusted  with  their 
enforcement  are  usually  tolerant  of  this 
depart ui  i  hej   recognize 

the  law   of  diminishing   returns. 

Most  am    separator  will  tak<    out  nearly 
all    the    water    in    steam    ii    it    is    properlj 
proportioned   to   the   volume   passing,   hut 
l   the  last   fraction  of  the  last  per 
cent,  would  cost  more  in   separator  and  in 
pressure  than  it  would  he  worth 
It    would   he    an    excellent    tinny    to   have 
ibsolutclj      tree     from 
scale-  11  ediellts. 

It   is   possible   to   treat    water   so  that   it   is 
hut    pure    HiO    and    will     leave 
nothing  behind  when  it  is 
while   greater  benefit 

id  may  be  realized  by  a  fair  de- 
gree of  purification  the  law  of  diminishing 
returns  would  pi    ■    long  before 

the  water  became  chemically  pure.      Prac 
runs  all  the  waj    ii 
itself  the  purifying  appat  a 
injecting   comp  1   the   feed 

water  and  blowing  tl  ted  sludge 

out    through    the    blow-off:    througl 

thoul  chemical  treat- 
ment; and  live-steam  purifiers,  to  elabo- 
rate  plants   with   automatic   apparatus   for 

mixing    chemicals    and    with    precipit; ■■ 

tanks  and  filters  1 1|  largi  1  ipacit)  1  me 
nay   have  an.  mrity   for  which 

hi  will  pay  .and  when  the  cost  of  cleaning 
boilers,  the  reduced  efficiencj  while  they 
are  flirty-,  the  loss  ,,f  their  use  while  they 
are  laid  off.  the  extra  investment  in 
spares,  etc.  are  considered  it  will  often 
ing  way  in  this  respect,  hut  a 
1  purity,  and  thi  it  1 
blowoff  and  occasional  cleaning  are  within 


tin    limits    ..t'    the    law    of    diminishing    re- 
turn-,  while  absolute  purity  is   not 

Ami  so  it  goes  throughout  the  field  of 
.  nginei  ring.      !  ilers  that  evap- 

orate thirteen  pound  1  water  from 
and  tit  212  per  pound  of  combustible, 
but  the  average  engineer  and  owner 
is  satisfied  with  less  than  ten.  High 
1  1  return  than 
low     in    diminished     steam    consumption 

but   Costs  so  much  in  other  ways  that  even 

the  manufacturers   of  superheating   appa- 
ratus ad\  ise  in.  ideral  ii  in, 

Just  where  it  pays  to  leave  off  trying, 
just  where  it  pays  to  say  "that  is  good 
enough,"  it  is  hard  to  say,  even  For  a  par- 
ticular  instance.     Sm.  i.    one    should   not 

ied   until   he   has   investigated   the 

pi  issihilities  and  ci  mipared  the  bei I 

greater  efficiency  with  the  cost  of  obtain- 
ing them.  The  tendency  is  to  stay  upon 
side  and  neglect  possibilities  al- 
though sometimes  an  engineer  who  can 
see  but  one  side  of  a  problem  at  a  time  will 

1.    cost  of  the  high   efficient  •.    foi 
which  he  is  straining. 


The   Denver   Explosion 


.Many  of  the  most  serious  holler  ex- 
plosions occur  when  the  boiler  has  heen 
laid  off  for  a  time  and  is  being  cut  in. 
Oi  such  was  the  explosion  tit  Denver,  de- 
scribed in  another  column.  A  1 
power  Wickes  boiler  which  had  been  out 
of  use  for  some  days  was  being  put 
hack  into  service.  A  fire  was  started 
under  it  at  three  o'clock  and  at  six,  with 
a  pressnr.  as  given  by  1  mi  of  out  a  ir- 
respondents  twentj  five  pounds  in  excess 
of  that  in  the  main,  the  valve  was  opened 
ivide  .and  the  boiler  wain  through  the  roof. 
The  Wickes  boiler,  it  will  be  remem- 
bered, consists  of  two  drums,  the  flat  ends 
of  which  are  connected  by  tubes  which 
-land  vcrticall}  when  the  boiler  is  in  the 
si  tting.  The  other  ends  of  the  drums  arc 
humped    and    the    tubes    and    lower    drum 

laid    full    of   water.      When    this    form    of 
hi  iil<  1     1 ..     first    proposed   there  was  con- 

iderable    discussion    regarding    the    dis- 
tributii  11   ol      tr.  in  :  tbes   due   to 

the  tendency  of  the  luh.  -heels  to  de- 
flect under  internal  pressure,  putting  the 
mi. Ml.  tubes  into  compression,  with  a 
ci  rresponding  increase  of  the  pull  upon 
those  at  the  edges.  [*hc  completeness 
with  whii-h.thi-  suggested  weakness  has 
heen  overcome  In  internal  bracing  is  cvi- 
denced  by  the  fact  that  in  this,  the  first 
disastrous  failure  of  a  boiler  of  this  type  | 
that  we  have  been  called  upon  to  report, 
the  rupture  took  place  at  quite  another 
point,  and  the  tubi  -  remained  in  posi- 
tion ami  held  the  h.  iler  intact  throughout  i 
its  initial  shock,  flight  and  impact.  Further, 
a  boiler  of  the  same  type  which  stood 
alongside  that  which  exploded  was 
knocked  off  from  its  setting  and  extended 
at    full    length    upon    the    debris    without 
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parting  at   the   tube   sheets  or  elsewhere. 

The  manner  of  failure  <>f  tin  boili  r 
was  most  peculiar.  One  would  not  ex- 
pect a  horizontal  tubular  boiler  to  fail  in 
the  riveted  joint  connecting  the  shell  with 
the  head.  These  roundabout  seams  have 
only  one-half  the  stress  upon  them  per 
nun  of  section  that  the  longitudinal  seam 
has.  and  even  when  single-riveted  are 
Stronger  than  the  seams  joining  the  plate 
lengthwise  of  the  bi  iler.  Ii  is  inex 
plicable  wh)  this  boiler  should  have  failed 
where  it  was  apparently  the  strongest, 
where,  as  Mr.  Carle  shows  in 
count  of  the  accident,  it  had  the  largest 
factor  of  safety. 

The  presumption  is  thai  something  was 
the  boiler  in  the  act  of  getting 
it  into  ci  mmission  which  brought  an 
enormously  exaggerated  stress  upon  this 
portion  of  the  sheet.  The  boiler  hi 
recentlj  inspected  by  both  the  State  In 
Spector  and  the  inspectoi  Foi  the  com- 
pany by  which  it  was  insured.  The 
State  Inspector  says  that  the  steel  showed 
rystallization,  and  the  fact 
tli.it  the  rupture  was  divided  between 
plate  and  rivets  would  indicate  that  the 
Steel  were  of  the  strength  allowed  to  it 
When  the  joint  was  calculated,  unless 
deterioration,  if  such  there  were,  was 
localized.  An  examination  of  the  frac- 
ture fi  r  reduction  of  area  and  crystalliza- 
tion will  throw  much  light  upon  this  phase 
question. 

In  the  meantime,  here  i-  a  boiler  amply 
by  every  test  and  rule  for  the 
pressure  to  which  it  was  subjected,  built 
by  a  firm  whose  name  is  a  guarantee  for 
all  that  i-  best  in  design,  material  and 
Workmanship,  which  break-  where  it 
break  from  steadily  applied 
internal  pressure,  not  in  regular  service 
but  while  being  cut  in  after  a  period  i  f 
The  Colburn-Lawson  theorj  of 
tlie  swelling  of  the  liquid  content-  by  the 
instantaneous  generation  of  steam  through- 
put its  mass  under  the  reduced  pressure 
and  the  rupture  from  the  liquid  impart 
lia-  been  invoked.  The  po 
initial  external  explosion  has  been  sug- 
gested. The  furnace  of  this  boiler  mul- 
ling from  the  middle  .if  the  afternoon 
tmtil     tlie     time    of    the  ,  explosion,     with 

ild  make  an  i 
gas  producer.  The  opening  up  of  the 
furnace  when  word  was  given  to  put  the 
boiler  in  would  have  touched  off  any  ac- 
■  cumulation  of  gas  in  the  setting  and  while 
the  energy  so  generated  would  hi-  unsufh- 
eicnt  to  project  the  boiler  through  the 
roof  it  would  be  enough  to  lift  it  from  it- 
setting  and  drop  it  again  witli  force 
enough  to  bring  an  excessive  ami  destruc 
ti\e    -tr<  ss    upon   the   lower   head. 

All  this,  however,  i-  speculative  and 
We  hope  in  a  later  issue  to 
present  some  photographs  and  measure- 
ment- of  the  fracture  with  some  of  the 
results  of  test  pieces  cut  from  th 
which  parted  and  additional  particulars 
of  the   accident. 


The  Right  to  Be 


ue     once     -aid     that     "many     men 

are   valuable   not    fir   what    they 

for  what  they  are."  While  tin-  i- 
tionably  true,  an  analysis  will  usually,  if 
not  always,  -how  that  those  nlm  i  value 
i-  measured  bj  what  they  are  have  demon 
Strated  that  they  became  what  the)  are 
by  their  ability  to  do.  What  they  did  and 
I  d  their  title- 
to    be   classed    with    those    who   arc    instead 

of  with  th,  -e  wl nly  do. 

middle  of  ;,  verj  busy  time  the 
gasket  under  a  four-inch  pipe  tl a n 
out.  'I  he  tire  was  drawn,  the  boiler  al- 
lowed to  cool,  and  a  new  gasket  put  in. 
A  new  lire  was  built,  and  as  th 
pressure  crawled  upward  toward  the 
v  orking  point,  the  men  began  to  get  read) 
,  .  hut  just  as  the  engineer  was 
bout  to  open  the  throttle,  with  a  sharp 
hiss  followed  by  a  bang,  the  new  gasket 
lei  go  With  maledictions  both  blunt  and 
pointed  on  the  part  of  those  who  had 
participated  in  the  work  of  patting  in  the 
gasket  which  failed,  the  tire  was  drawn 
entire  performance  repeated,  and 
with   the  result,   and   then    once 

more. 

Discouraged  and  disheartened,  wean 
and  supperless,  the  engineer  confessed  his 
1  that  perhaps  some 
other  engineer  might  have  better  luck,  if 
called  upon  for  consultation  or  advice. 
At  the  central  station  there  was  a  man 
who  had  never  had  any  bad  luck  with  ga- 
kets,  hot  boxes  or  broken  follower  bolts, 
and    who    had    the    reputation    of 

■_ d     engineer.       lie     it    was     who    \va- 

soughl,  routed  out   i  il   bed,  and  gi  >1   ti  i  thi 
plant.      Here  he   was   asked   to  take  charge 
of   the    job    of   putting   in    a    new 
and   one  that   would  stay. 

After  hearing  the  -lory,  the  man  from 
the  central  statii  n  made  an  examination. 
I  [e    fi  mild   the   surface   of  the   flange   and 

the    boiler    head    m    g 1    shape,    and    the 

material  of  good  quality.  Then 
the  stud-  in  the  boiler  head  which  passed 
upward  through  the  flange  on  the  end  of 
the  pipe  wen  examined.  On  one  of  the 
studs  the  threads  were  bright  and  slight 
ly  deformed  as  though  a  nut  which  did 
not  lit  had  been  used.  Such  p 
be  tin-  case  Om  of  the  nuts  would  not 
screw  easily  onto  anj  of  the  studs,  while 
i  other  nut-  would  run  mi  all 
of  the  studs  except  the  one  that  appeared 
damaged.  Here  was  the  seat  of  the 
ii  ible.  The  nut  on  the  damaged  stud 
went  hard,  and  the  power  put  i  n  the 
wrench  was  expended  in  overcoming  trie 
tion  instead  of  producing  pressure  on  the 
flange,  and  this  lack  of  pressure  allowed 
ket   to  fail. 

A  split  screw-cutting  die  of  tl 
pitch  and  a  new  nut  were  found,  and  with 
the  die  held  in  a  pattern   maker's  clamp,  it 
was    run    up   and   down    on    the   stud   until 
,mv  and    ill    of   the    mil  -    could   bi 


down    with    the    linger;        Willi    .1 
were  asseml  I 
a-    -team    was   raised   the  joint    w  a 

Steam 
was    rai  joint    held;    pi 

was    increased     initil    the    blowing 
safety   valve   told   that    the   limit   of   pies 
d    been   reached,   hut   the  jon 

tain   that    two 
•  a    I   it    was   -till  holding 

:  oi  from  the  central  -nation  wa- 
il- chiel  i  nd  was  on,  ,,f  thi  se 
than  for 
;  t  .ii  the  stat  i-  in  he  seldom  or 
never  did  anything;  packing,  joint  mak- 
ing, keying  and  indicating  being  it 
i,,   by   subordinates. 

But  the  fundamental  difference  between 
I  i  two  men  lay  In  something  deeper  than 
'he  manual  skill  necessary  to  cut  gaskets 
or  turn   n  here  was 

i    Failui ,    \\  hen  xpected. 

t  hie     simply     repeated     th, 

lilure    possible,    tlie    othei  ;hl 

and    found    th,  failure    befi  ire 

taking    even    the    first    step    iii    the    making 
of  the  joint.      It   was  a   simple  mat! 
like    all    other    problems    that    conic    to    the 
man    wl  m    plant,    it    re- 

quired thi  i  plain   -0111111, >n  sense. 

There    v  thai    inii-t    have   had 

and    removed. 
ed.        I  he     man     wdm 
-ought,   found  and  removed  the  ,  . 
nothing  wonderful,  but  he  showed  that  he 
do  and  by  his  ability   to  do  proved 
his   right  to   be 


Contemptible  if  True 


it  true  t  i  al  station  "in- 

terests" have  threatened  to  withdraw  their 

,    from  manufacturers  whi 
ti-e  in  The  Isolated  /'/,»;/  miles.-  the  ad- 
vertising i-  discontinued,  and  for  no  other 
It   i-  hard  to  believe  that  promi 
n,  ut    business   men    would 
petty   methods;   yet    the   assertion    is    mid, 
iii  the  June  number  of  the  little  m 
devoted   to   private  plants  that   its   adver- 
tisers   have    beei  tied    and    that 
,  me  ha-  been  intimidati  d  to  th,    extent  i  if 
ling  his  contract. 
Users     of     machinery      or     other     com- 
have     a     perfect     right     to     buy 
where    they    choose,    and.    quality    and    ser- 
vice  being   equal,   they   naturally   buy   from 
dealer-  and  makers  who  are  most  friendly 
or  inclined  to  serve  their  interests  in  other 
way-    than    by    meeting    specifications    and 
guarantees.     But   to  cut   off  business  rela- 
tion-   which    have    been    perfectly 

no    other    rea-oii    than    the    one 

mentioned    would    be    an    incredibly     dirty 

and   contemptible   procedure  of  which   we 

cannot   believe    representative   central-sta- 

WOUld    be    guilty.       There 

must   be  a   mistake   somewhere;   certainly 

lion    men    whom    we    know 

•   built   ,,n   any   such   lines. 
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Tin-  Low-pressure  Turbine- 
Marine  Service 


\  n  n 

1  the  trial  ti  mrentic" 

and   information   more   in   detail 

!    i..r    tin-    Canadian 
•     run     between     I 
Montreal  and  mad<   her  first   trip  during 
tin-  latter  part  of   April.     She  i<  tin-  first 
Atlantic  liner  I  with  a  combina- 

reciprocating  and  turbine  ma- 
chinery ami  is  also  notable  from  tin-  fact 
that  she  inaugurates  the  White  Star  ser: 
.  besides  being  larger  than 
any  other  ship  in  the  Canadian  service. 
Her   length   is  565   feet   (<  inches   over   all; 

7   feet  3  inches,  and  depth, 
e.l,  45  feet  o  inches.     The  registered  ton 
about    15,000  tons   ami   the   dis- 
placement   at    service    draft   about   20,000 
I  lie  ship  has  a  passenger-carrying 
capacity    of     _■  , 

class  and   1000  third-class. 

\  m>n-  ship,  the  "Megantic,"  di 
only  in  ;',ie  machinery  installed,  has  also 
been  built  lor  the  same  service.  The 
latter  vessel  Jeft  Liverpool  on  her  maiden 
trip  to  Montreal  on  June  17.  and  there 
•;  he  available  accurate  compara- 
tive data  of  the  performances  of  the  two 
different  types  ,,f  machinery,  the  "Megan- 
tic"  being  equipped  with  reciprocating  en- 
gines only.  The  data  will  he  all  the  more 
interesting   as    the    r  ined    will 

he  utilized  in  selecting  and  proportioning 
the  machinery  of  the  two  immense  White 
Star  liners,  "Olympic"  ami  "Titanic,"  now 
heing  built  at  Belfast.  These  vessels  will 
1  about  191 1  and  will 
-  about  45.000  gross  tons,  with 
machinery  of  nearly  50,000  horsep' 
pacity  to  give  a  speed  of  21  knots. 

In  both  the  "Megantic"  and  "Laurentic" 
six  double-ended  steam  generators  have 
been    r  working   pre 

■d-.  The  allowance  in  heating 
surface  is  in  accordance  with  ti 
White  Star  practice,  about  2'/,  square 
feet  per  horsepower,  while  the  ratio  of 
heating  surface  to  grate  area  is 
to  I.  In  the  "Laurentic"  the  two  recipro- 
cating engines  arc  of  the  triple-expansion 
type  with  four  cylinders,  30x46x53x53x54- 
inch  stroke,  to  in-ure  perfect  balance. 
The  general   di  -    Harland  and 

Wolffs     practice,     with     single     columns, 
which  gives  an  open   engine. 

The  low-pressure  turbine  of  Parsons' 
pe  is  in  the  center  of  the  ship  and 
aha  ft  the  main  engines,  with  one  con- 
denser on  each  side,  while  the  auxiliary 
machinery  is  arranged  in  the  wings.  The 
exhaust  pipes  from  tin  two  low 
cylinders,  which  arc  at  the  extreme  ends 
of  each  engine,  are  led  with  tl 
expansion,  or  bellow,  joint  to  the  forward 
end  of  the  turbine.  On  each  pipe  there 
is  a  double-beat  valve,  operated  each  by 
a    separate    high-pressure    engine    secured 


to  the  attcr  bulkhead  m  tin  engini 

and  controlled  by  levers  at  the  recipro- 
cating-engine starting  platforms.  These 
ami  valves  cm  he  worked  in- 
dependently, hut  are  normally  connected 
and  worked  simultaneously. 

For  all  maneuvering,  the  turbine  will 
he  thrown  out  of  action,  that  is,  when 
the  telegraph  indicates  "stand  by,"  the 
double-beat  valve  will  pass  steam  to  the 
condenser     and     the     ship     will     maneuver 

as  a  twin-screw  steamer.  The  benefit  in 
having  an  independent  valve  is  that 
should  one  of  the  engines  break  down 
two  propellers  will  he  available  for  .hiv- 
ing the  ship,  one  rotated  by  the  recipro- 
cating engine  in  service  and  the  other  by 
the  turbines.  There  is  thus  the  advantage 
that  with  one  engine  out  of  use  two-thirds 
of  the  total  power  would  he  available 
instead  of  one-half,  as  in  an  ordinary 
twin-screw  ship,  so  that  the  reduction  in 
iiderably  less.  The 
trial-trip  results  showed  the  possibility 
of    tin's    maintenance    of    high    power    with 

one  engine  out  of  service,  as  the  low  pres- 
sure   turbine    developed    40:10    horsepower 

out  of  a  total  of  [2400  horsepower.  The 

exhaust  pressure  from  the  reciprocating 
engine,  and  therefore  the  initial  pressure 
in  the  turbine,  was  about  18  pounds  ab- 
solute. The  speed  obtained  exceeded  the 
16  knots  anticipated  by  the  design,  and 
the  main  engines  operated  at  83  revolu- 
tions per  minute,  while  the  turbine  made 
220   revolutions. 

The  turbine  gives  28-shaft  horsepower 
per  ton.  The  thrust  bearing  is  at  the 
forward  end,  with  the  forward  main 
hearings  between  this  thrust  and  the  rotor, 
and  the  after  hearing  abaft  the  rotor. 
The  blading  is  arranged  for  six  expan- 
sions, the  lengths  being  from  6  inches  to 
about  10  inches,  while  the  averagi  1  leal 
ance  is  about  .' «  inch.  There  is  the  usual 
arrangement  for  adjustments,  and  the 
bearings  are  lubricated  by  gravity,  with 
two  standby  oil  pumps.  The  shaft  hear- 
ings are  also  water  cooled,  and  in  order 
to  obviate  any  matter  passing  over  witli 
am  to  the  turbines,  strainers  have 
been    fitted    in    the    steam    pipes. 

In  the  "Megantic,"  which  is  twin-screw, 
tines   an    of  the  quadruple-expan- 
sion type,  the  cylinders  being  29x41 
8"x6o-inch  stroke,  which  proportions  give 
.1    very  range    of    expansion. 

The  condensers  form  part  of  the  framing, 
air  and  circulating  pumps  are 
placed  contiguous  to  the  condenser.  The 
auxiliary  machinery  in  both  ships  is  of 
the   most   comprehensive   type. 

■  arlj  to  speak  with 
ce  as  to  the  measure  of  ec  momy 
obtainable  under  service  conditions  in 
the  "Laurentic."  the  full  power  trials,  al- 
though of  short  duration,  gave  highly 
efficient  results.  The  water  consumption 
for  the  main  engines  was  appreciably 
under  13  pounds  per  horsepower  per 
hour,  as  compared  to  16  pounds  required 
by  the  average  Atlantic  liner  with  triple- 


expansion  engines.  The  rale  of  evapora- 
tion in  the  boilers  was  eight  pounds  per 
pound    of    Welch    coal    and    slightly    less 

with  Yorkshire  coal.  It  must  be  conJ 
sidered,  however,  thai   thi  weight  of  en- 

n  I  space  occupied  are  greater  when 
the   turbine    supplements    the    reciprocating 
engine,    but    the    reduction    ill    steam    con- 
sumption   justifies    less    boiler    power   and 
.  1  d    iii    the   bunkers,   so   thai    on    :, 
the    weighl    may    he    about    the 

same.  The  system  is  especially  applicabl 
to  vessels  of  less  than  iX  knots  speed,  i 
which  neither  weighl  nor  space  is  of  such 
importance  as  in  high-speed  ships.  Pri- 
marily the  question  of  engine-turbinl 
combination  is  one  of  economy,  and  the 
comparative  data  obtained  from  the  two 

sister    ships    should    prove    of    exceptional 

interest. 


California   N.  A.  S.  E,.  Convention 


I  he  sixth  annual  convention  of  the 
1  alifornia  State  Association,  N.  A.  S.  I-'.., 
was  held  ai  the  Auditorium,  San  Fran- 
C1SCO,  during  the  week  ending  June  19. 
In  connection  with  the  convention  was- 
held  a  "Mechanics'  Fair,"  as  the  sup- 
plv  men's  exhibit  was  called.  The  con- 
vention was  the  most  successful  held  in 
the  State,  and  it  was  honored  by  the 
presence  of  National  President  Fred  J. 
Fischer.  Mr.  Fischer  did  not  arrive  in 
time  to  open  the  convention,  however,  and 

that  duty  was  performed  by  State  Presi- 
dent Marry  D.  Saville,  who  delivered  the 
address    of    welcome. 

After  prayer  by  the  Rev.  William 
Rader,  the  chairman  of  the  convention 
committee,  P.  L.  F.nnor,  introduced 
Mayor  Edward  R.  Taylor,  who  welcomed 
1  1  legates  to  the  city.  The  attendance 
was  large,  and  the  convention,  the  fair 
and      the      entertainment       features      were 

thoroughly  appreciated. 


Indiana   N.  A.  S.  E.  Convention 


The  convention  of  the  Indiana  State 
lion,  N.  A.  S.  F.,  which  was  held 
at  Evansville,  June  18,  19  and  20,  was 
pronounced  an  unqualified  success,  both 
as  regards  the  business  sessions  and  the 
entertainment  features.  The  supplymen 
were  quite  pleased,  also,  their  exhibit 
heing  well  attended  throughout. 

The  usual  order  of  business  was  trans- 
acted at  the  morning  sessions,  including 
the  election  of  the  following  officers: 
Past  president,  George  (  >.  Harris,  Fvans- 
villc;  president,  William  Pierce,  Terre 
Haute;  vice-president,  W.  E.  Smith, 
T.ne  Haute;  secretary,  Charles  Streithof, 
Evansville;  treasurer,  F.  P.  Ohmer,  South 
Bend;  conductor.  M.  J.  Jungling,  Evans- 
ville ;  doorkeeper,  1 1.  F.  Waters.  Hart- 
ford City.  The  new  officers  were  installed 
by    Past    President   James    C.    Carter. 
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There  were  som<  vcrj  excellent  ex- 
hibits and  several  of  tire  supplymen  went 
away  w  iih  orders  enough  to 
them  that  Evansville  is  a  u; <  1  • . .  1  conven 
tion  town.  The  firms  represented  in- 
cluded the  Lunkenheimer  Company,  11. 
n  5  Man\  ille  Company,  Kej  stone 
Lubricating  Company,  Louisville  l\""t 
ing  ami  Supply  Company,  Jenkins 
Brothers,  Dearborn  Drug  and  Chemical 
Works,  Brownell  Company,  Crandall 
Packing  Company,  Piley  Packing  and 
Rue  Brush  Company,  Dodge  Manufactur- 
ing Company,  Carlock  Packing  Company, 
V.  D.  Anderson  Company,  Aiax  Valve 
Company. 

South  Bend  wa<  chosen   for  next  year's 
meeting. 


Wisconsin     State     Convention 

N.  A.  S.  E. 

Favorable  weather  aided  in  making  this 
year's  animal  meeting  of  the  Wisconsin 
State  X.  A.  S.  E.  the  success  which  all 
had  anticipated  and  which  was  to  he  ex- 
pected from  the  clean  little  city  of  La 
Crosse. 

A.   A.   Schroeder,  chairman  of  the   local 

committee,  opened  the  meeting  in  the  city 

The    entertainment     features     included      Mayer's    pavilion    and    a    Sunday    outing     hall,    June    18,    and    introduced    City    At 

visits   to    the   power   plants   of   the    large      at  West  Heights  park,  whither  the  visitors     torney   John    F.    Doherly,    who    welcomed 

breweries    in    Evansville,    a    banquet    at     went  as  guests  of  Evansville  No.  7.  the  visitors  in  behalf  of  the  mayor.    E.  W. 


IF  INDIANA    STATE  ASSOCIATION    X.   A.    S.   K. 
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mt.    Ashland, 

In   the  afternoon   Samuel    Fursl    spoke 
on    "Illumination    and     High     Efficiency 
(plaining    the 


An   In  ting   u.>- 

William  Wis.,  founder 

of  the    S  lion,   and   om 

Mr.     i  ilynn 
pleasure   in   marking 
llic   engineers 
itional  work  since  the  old  da)  s. 

I.,  tax  was  raised  t"  thirty 

outs,  and  a  commit  ted  to 

•  cities   i"i    tl 
meeting,  ["or  the  ensuing  year  tin 
chosen  were  Alfred  B  sheboygan, 

president .    A.    A.    Schro<  di 

>ident;    li.    \\ .    Ziebell,   Oshkosh, 
secretary,    and    Fred    Ruck,    Milwaukee, 


( lonnex  ticul  V  A.  S.  I..  (  '<  invention 


The    annual    com  ention    of    the    ( J  in 

State  Association  of  the  National 

.'mii  of  Stationary   Engineers  wag 

held  in  Hibernian  hail,  Waterbury,  Conn., 

on   June   25  and   26. 

i  in    Frida)    evening,    the    meeting    was 

1  1  irdei  l>>  \\ .  J.  Blacker,  trea  urei 

of  the  li  1  in.  u  hi  1  affei  a  bi  iei 

address    introduced   the  chairman  of  the 

a]  committee,  W.  E.  Crane,  who  made 

the  addn  ss  ol  «  1  lo  ime.     II  i<-  first  speaker 

nil  1. in. '1  d    li\    the    chairman    was    L.    1.. 

Willard,   representing  the   Allis-Chalmers 

Company.      The     "Low-pressure      Steam 


of    manufacture    of    the    carbon 
lamp,   the   matter  of  tungsten   lamps   was 
taken  up  ami  many  points  of  interest  were 
brought    nut    regarding    this    metl 
illumination.     Mr.    Furst's   talk   wi 

of  his  efforts  a  ri-ir:;,-  vote  of  thank-  was 
extended  to  him. 

E.  P.  Gould  then  read  a  paper  on  the 
"Relation  of  the  Supply  Man  to  the 
Engineer,"  calling  attention  to  the  bene- 
fits the  engineer  may  derive  by  friendly 
relation-  with  the  mechanical  sale-man 
who  in  traveling  through  the  country 
gathers  a  kind  of  knowledge  which  he 
is  always  glad  to  -hare  with  an  ii 


nee   at    Elks   hall   was   one   of   the 
leading  social  events  and  was  thoroughly 

enjoyed    liy    all,    as    was    also    tin 

irnished    by    the    local    committee. 
Saturday  evening  a  launch  ride  to  Dakota 
park  was  on  the  program,  with  fireworks 
1  estra  furnished  by  the  supplymen, 
and  as  a  wind  up  to  tin   ho  pitalities  there 
was   a    steamboat   excursion   up   the    Mis- 
sissippi river  to  Winona  Sunday  morning. 
lived      p  to  its  repu- 
tation    for    entertaining,    and    those    who 
ed    Ereelj 
that    it    would    not    be    the    lasl 
time  .the    city    would    welcome    the    State 


Turbine  "  was  his  topic  and  a  number  0! 

lantern   slide   illustrations   were   presented] 

C.   D.   Osborn,   State   secretary,   was   the 

m  m   speaker,  and  he  was  followed  by  Past 

National     President     P.    II.    Ilogan,    who 

■-.axe   a   most    interesting   address   on   the 

importance    of    State    associations.      Air. 

Iloy.m    looked   forward  to  the  time  wdien 

the  delegates  to  the   National  convention 

would  be  chosen   from  the  State  associal 

tions  in-iead  of  from  the  local  organizal 

tions,  as  is  now  done. 

Jack  Armour,  of  Power  and  The  H.v- 

1    11.     entertained     with      recitals     and 

stories,  after  which  the  meeting  adjourned 

until  g  o'clock  the  next  morning.     At  this 

eral   committees   were  at] 


Juh     li.    IOTJO, 
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pointed  and  the  regular  business  >>t  the  con- 
vention was  dispensed  with.  The  following 
officers  were  elected:  George  Cleveland, 
president;  C.  H.  Ostrander,  vice-presi 
dent;  Henry  Vandeberg,  secretary-treas- 
urer; John  GafFney,  conductor;  F,  S. 
Chapman,  doorkeeper;  li.  P.  Thomas, 
Cleveland,  P.  J.  Grace,  trustees. 
The  officers  were  installed  by  1'.  H. 
Hogan    assisted    bj      ["nomas    Burke. 

In  the  line  of  entertainment,  the  fea- 
ture w.i-  a  clambake  :it  Reidville,  which 
was  heartily  enjoyed,  :i-  were  also  the 
trollej  rides  to  points  of  interest  in 
Waterbury. 

A  large   room   in   the  local   association 


J.  Hannon.  The  next  meeting 
State  association  will  be  held  i 
I  [aven. 


A  Brake  Horsepower-hour  on  Less 
than  One  Pound  of  Coal 


This  remarkable  good  reci  rd  wa 
by  the  im-  engine  and  producer  recentlj 
put  on  the  market  by  the  New  Y'>rk 
Engine  Company.  The  engine  showing 
i li i -  economy  i-  rated  at  56  brake  horse 
power,  which  is  85  per  cent  of  thi 
mum  possible  output  at  catalog  speeds. 
It     is    a    single-cvlinder    engine,     15x21 


wer-hour  whenever  the  load  im' 
abovi    56   brake   horsepower.     The  com- 
1-  high,  being  about   190  pounds 
iressure,    and    the    explosive    pres- 
sure   rises    as    hiylt    as    500    pounds.       I  lu- 
re made  with  a  ,v>  kilowatt  gen- 
erator loaded  with  a  water  rheostat,  tak- 
ing   voltmeter    and    ammeter    readings    10 
minutes   apart   throughout    each   test. 


National  Boiler    Inspection    Move- 
ment 


I  he    movement,    recentlj     inaugurated 
looking    toward    the    organization    of   a 


DELEGATES    AND  SUPPLY    MEN   AT   WATERBURY 


hall  was  tastefull)  fitted  up  for  the  use 
of  the  supplymen,  and  the  following  firms 
were  on  exhibition:  Jenkins  Brothers, 
Ashton  Valve  Company,  Doncgan  & 
Swift.  Lake  Eri«  Boiler  Compound  Com- 
pany. Garlock  Packing  Company.  William 
R.  Winn  &  Co..  Home  Rubber  Com- 
pany. McLeod  &  Henry  Company,  Con- 
necticut Metal  Boiler  Company.  Heine 
■oiler  Company:  Dearborn  Drug  and 
Chemical  Work-.  Cochran  Feed  Water 
C<  mpany,  M.  T.  Davidson.  Improved 
Steam  rump  Company.  Quaker  City  Rub- 
ber Company.  Harris  Oil  Company,  Per- 
fection Grate  Company  and  Power  and 
The   Engineer. 

On    the    local    committee    were    H.    B. 
Moore.  Paul  Dnprey,  E.  R.  Snasig  and  M. 


inches,    and    runs   at    235    revolutii 

minute. 

The     appended     "1 0J  aken     at 

random    shows   that    the    consumption    of 
nut   coal    falls   below    I    pound   per   brake 
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1  Association  of  State  and  Munici- 
pal Boiler  Inspectors  or  Inspection  De- 
partments, attention  to  which  was  called 
in  this  number,  is  meeting  with  marked 
favor :    and    il  1    that    a    call 

in    be    issued    for    a    meeting    of 
nterested,    to    In-    held    at    Detroit, 
Mich.,  at  the  time  of  the  American   Boil- 
er    Manufacturer-'     Association    conven- 
\ugust    10.    II    and    12. 


The    trial    for    obtaining    money    under 

false  pretences  of  John   Ii.  Carroll,  the  al- 

t'or  the 

.    of  whom   the  editor  of   Power 

ted   for  criminal  libel  by  the 

C  immonwealth  of  Pennsylvania,  has  been 

d   until   some  time  in   September. 


rersonal 

W.  J.  Co]  F  the  mi-- 

!   and    power   departments   of   the 
n    Bedford,  M 

] 


Obituary 

William    P.    Lundy,    chic*    engineer    of 

the   Majestic  building,  Chicago,   111.,  died 

June  18  last,  of  heart  failure     He  \\a-  (»> 

had  been  engineer  of  se\ 

See  buildings  in  Chi- 


B 


It. 


usiness  items 

ng    engineer,    of 

.-'•1  H<Tlin.  has 

■ 

A  con:  'In-    I'ot- 

latch    Lumber    Company     tor    a    600-kilowati 

turbine     to     be 

inj  'a  central  power  plant 

present 

i    this    plant    one    rope-driven    Corliss 

loo-kilowatt,   high-speed    1  rj[>U- 

bring   a   generator.     The   low-pressure 

turbine    will    take    steam    at    about     1".    pounds 

absolute  from  t.otn  of  these  units.  Tin-  equip- 
ment ordered  also  Includes  a  westinghouse 
Leblam-  i  igned  for  carrying  a  jh. 

inch  vacuum. 

The  business  of  the  Poos  Gas  Engine  Com- 
pany, of  Bpringfield,  Ohio,  during  May  was 
reported  to  be  larger  by  considerable  than 
that  of  the  same  month  of  any  pre'." 
April  showed  the  largest  business  ever  done 
by  the  company  in  a  single  month,  and  the 
hr-t  nve  months  of  the  present  year  show  a 
greater  business  than  baa  ever  been  done  by 
the  company  in  the  same  period.  Tin  .  arc 
adding  to  their  facilities,  anticipating  a  still 
larger  increase  in  business.  This  plant,  which 
Is  the  largest  exclusively  devoted  to  the  gas- 
engine  business,  i-  being  worked  to  its  fullest 
capacity  fourteen  hours  i>er  day.  The  latest 
Eoos  catalog  is  "  K." 

The   Wisconsin   Engine  Company,  of  Corliss, 

Wis.,  reports  a  volume  of  business  for  tin-  lasi 
two  months  equal  to  that  of  good  times  two 
years  ago.  Orders  include  Hire.-  BOO-borsepower 
complete-expansion  gas  engines  for  the  Lumber- 
Mand  Cement  Company,  Each  engine 
will  be  direct-connected  to  a  500-kilowatt  alter- 
nator and  the  machines  will  operate  in  parallel. 
The  engines  are  of  the  horizontal  singli 
double-acting  type,  and  tin*  use  of  the  complete- 

-.  principle  reduces  the  • 
and   temperature  of   the  gases   to  an   unusually 
low   point,    thus  working   condi- 

20   per   rent,   more  i»ower  out 
of  the  same  amo 

md    Chemical    Works, 
•  :  booklet 
of  4  I  pat 

ly  of  the  follow- 
Lubrication,  Ku 

1  I    'illation 
and     Refining,     steam     Cylinder     Lit 
Engine     and     Dynamo  including 

Propi 

illation  of   Lubi 

of    Luhr.i 

the    comparative    differences    in    the 

-    and    market 
well-known    crude    petroleums    of    the    United 
- 

upon  application. 
The    la 
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ntlj  shipped  bj  n»'  >..  U    Davis  Regu- 
i    i    i  ctlnguisher 
Company  ■•   be   Installed   in 

.    new  municipal  watt 

10   Inches  and    It    was  designed 

i  lable  Initial   water  pressure  of 

from    ."..'.    to    BO    pounds    to   a    uniform    reduced 

or    30    pounds,    and    :<< 

twenty    million  gallons  of  water  iht  day.     The 

.  -   Installed    in   a   connection   between 

the  new    high-pressure  mains  and  the  old  piping 

and   passes  at   a   reduced   pressure  the   filtered 

water    from    the    filtration    plant     into    the    old 
mams.      It     was     essential     that     a     well-made. 

simple  and  reliable  valve  be  furnished  on  account 
of    us    Importance.     Mi     Davis    designed    this 

-   l.ave   no  Bprin  gles   ner 

ii.      a  large  piston  controls  the  mov- 

meiit    of   the   main   inner  valve,   which   is  of   the 

rhis  piston  Is 
by  differential  pressures  of  water  brought  to 
bear  on  the  one  side  bj  communication  with 
the  low-pressure  side  of  the  regulator,  and  on 
the  othei  bj  -Alter  pressure  supplied  at  the 
desired  pressure  by  an  auxiliary  reducing  valve. 
rhe  present  normal  demand  through  the  valve 
is  about  18,000,000  gallons  a  day.  with 
iiiiini  demand  of  15,000,000  gallons  during  t lie 
bUSJ  hours.  The  valve  has  a  capacity  of 
10  gallons  a  day. 


i,    IpOQ. 


New   Equipment 

Gotfredson  Bros.',  Green  Bay,  wis.,  will  erect 

a  central  heating  plant. 

Mercy  hospital.  Springfield,  Mass..  will 
erect  a  new  power  plant. 

I  I  Hiis.liae  &  Co.  will  erect  an  electric- 
light  plant  ai  Hattoon,  Wis. 

The  Interstate  Light  and  rower  Company  will 
ereel  a  large  power  plant  ai  Galena,  III. 

The  Victor  Talking  Machine  Company.  Cam- 
den, v  .1    i-  erecting  a  new  boitei  house. 

The  Lowell  Manufacturing  Company.  Brie, 
l'enn..    is   building   a    new    power   house. 

The  John  Walters  Brewing  Company,  Eau 
Claire,  Wis.,  will  build  a  new  bottling  plant. 

The  Layton  Parking  Company,  Milwaukee, 
Wis.,  is  enlarging  its  refrigerating  and  power  plant. 

The  Gugler  hit  ho  Company.  Milwaukee, 
"Wis.,  i-  Installing  a  new  power-plant  equipment. 

Th.'  !■:.  .1.  Balza  Company,  Green  Hay.  Wis.. 
will   erect    a    pickle   factory    at    Seymour,   Wis. 

TbeCrookson  Pure  hood  Company.  Crookston, 
Minn.,  will  erect  a  new  factory  and  cold-storage 
plant. 

John  Theime,  of  the  Oastburg  (Wis.)  Evap- 
orized  Milk  Company,  will  build  a  new  (15,000 
factory. 

The    Downer   College,    Milwaukee.    Wis.,   will 
install    additional    boiler,    engine    and    other 
-ni 

The    Keystone    Leather    Company,    I 
N.  J.,  will  install  a  new  engine  and  boiler  in  its 
power  plant, 

will  install  a  new  engine  and  boilers  in  its  Cam- 
den, N.  J.,  power  piant. 

inkugel    Brewing  Company,   I 
Falls.    Wis.,    will    build    a    bottling    house    and 
ol  tier  buildings. 
The   Amereiau    lee  Company,   Philadelphia. 
l'enn..  ha  "■■  the  construction  ■>' 

an   Ice-manufacturing  plant. 

Wis.)   Woolen  Co 
will  build  a  new  two-story  mill  and  also  a  two- 
story  addition  to  the  boiler  room. 

The  Oroi  <   and    Paper  Company 

is    building    an    addition  SE     a    holler 

room.     New  boilers  will    ..    installed. 

The  J.  Buerger  Malting  Company,  Fond  du 
T.ae.  Wis.,  contemplate  erecting  a  plant  ai 
Lotnira.   Wis.. 


rians  are   being   prepared    tor   ti rectiofl 

■  i    a    two-story   i ling   house  al    the  plant  of* 

the  Danahy  Packing  Company,  Buffalo,  N.  Y. 

i'ii    Campbell    Company,    Camden, 

'.    I         ling  two  additions  to  Its  main  plant; 

■.    powei   plant    to  be  equipped   wltB 

a  refrigerating  system. 

the   ,il. \    of    Wheeling.    W.    Va..    will    increase 
tj    .>i   Its   pumping   plant.     Specific*] 
Bon  ready,     K   J.  Commer,  Pittsburg, 
l'enn.,  is  engineer  of  construction. 

.1.    S.    Oswald,    general    manager  of    the    Rapid 
Kiver     Eight.     Power     and     Transil     Company,      I 
Rapid  City,  S.  D„  would  like  to  hear  from  manu-     I 
faeiurers  of  equipment    and   supplies  for  a  new     I 
power  plant. 

An    American    consul    In    the    Far    East    re-  I 
ports    that    an    electric  lighl    ami    power    plant 

will  he  constructed  In  his  district   within  two  I 

years   t si    (500,000.     Copy   of  report    can  I 

he    obtained  rrom  the  Bureau  of  Manufacturers,  I 

Department    of   Com rce   and    Labor.   Wash-  I 

Ington,    D.   C. 


New  Catalogs 


Hart  Parr    Company.     Charles    City.     Iowa. 
Catalog.      Traction    engines.      Illustrated,    48 
6x9   Inches. 

Kerr  Turbine  Company,  Wellsvllle,  N.  Y. 
Bulletin  No.  s.  Steam  Turbines.  Illustrated, 
'jo    pages.    6x9    inches. 

Fort  Wayne  Electric  Works,  F'ort  Wayne, 
Ind.  Bulletin  No.  1114.  Fan  motors.  Illus- 
trated, -\  pages.  8x10%   inches. 

The  Weber  Company.  Marquette  building, 
Chicago,  111.  Pamphlet.  Review  of  Concrete 
chimneys.      -4  pages,  tix9  inches. 

Fox  Machine  Company,  Grand  Rapids] 
Mich.  Catalog  No.  92.  Tube  or  pipe  cut 
ters.      Illustrated,   12  pages,  0x9  Inches. 

J.  A.  and  W.  Bird  &  Co.,  Boston,  Mass. 
Booklet.  Belt  Talks.  Bird's  hulls  eye  belt- 
ing.    Illustrated,   us   pages,   :'.  c.x7   inches. 

The  Strong  Machinery  and  Supply  Com- 
pany. 4s  Franklin  street,  New  York.  Catalog. 
Motive  power  specialties.  Illustrated,  L'a'i 
pages,   (1x9   Inches, 

Gronkvist  Drill  Chuck  Company,  IS  Morris 
street,  Jersey  City,  N.  .1.  Catalog.  Johans- 
son combination  standard  gages.  Illustrated, 
28    pa  lis.    Ilxll     inches. 

Could  Storage  Battery  Company,  .'141  Fifth 
avenue.  New  York.  Pamphlet.  Gould  storage 
battery  In  isolated  lighting  plants.  Illus- 
t  i;i  i i'*l,    36  .pages,    6x9    inches. 

McNah  ,V;  llarlin  Manufacturing  Company, 
oil  Church  street.  New  York.  Catalog.  Valves, 
cocks,  brass  and  cast  iron  linings,  etc.  Illus- 
trated,    284    pages,   .1x7    inches. 

Xargil  Manufacturing  Company,  Ftlca, 
N.  Y.  Catalog.  Xargil  vacuum  mulllers  for 
automobiles,  marine  and  stationary  engines. 
Illustrated,    8    pages,   3%x6   inches. 

Montgomery  ,\  Company,  105  Fulton  streeV 

New     York.        Catalog     No.      lis.         Tin'       Tool 

Tools,    supplies    and    machinery, 
lesiiated.     288     pages,     1x6%     inches. 

George  II.  Tbacher  ,«c  Co.,  Albany,  N.  1'. 
Catalog  G.  Coe  shaking  and  damping 
grates.  Illustrated,  6x9  inches.  CataloJ 
Coe    Impro  Ion    ami    draft    system. 

I tratcd,  GVjxIO   Inches 

1'..     F.     Stni  levant     Company,     Hide     Park. 

Mass.       Bulletin     No.     161.       Economizers    in 

Power    Plants    ol    Textile    Mills.      Illustrated,  \ 

16    pages,    <;'_>.•.'    inches.      Bulletin    No.    103. 

sers  in   Power   Plants  of  steel  Mills. 

il.     10    pages.    6%x9    in. -lies. 


I nl\    I  I 


l'i  )\\  I: 


AND  THE   EX(  iI\TEER. 


Coal:  What  It  Is  and  How  It  Was  First  Burned 

Interesting    Discussion     of     a     Subject     of     Vital     Import;     Early     Ex- 
periences with  Anthracite  Coal  ;    Unmined    Coal  in    the  United    States 


BY 


WARREN 


O 


ROGERS 


What  is  coiil?     Of  what  was  it   formed,  accumulated    and    filled    up    the    shaMovv  in  til   i    thi    |)eal   bogs  will  becomi    b 

:;tid    how?      These    arc    three    interesting  beds  in  which  they  were  deposited.     Then  coal,    as    thej    contain    many    of    the    elc- 

questions    and     form    the    topic    ol     tins  a  new    growth  of  dense  marsh   vegetation  mcnts  found  in  coal  seams     For  instance, 

article.  was     submerged,     more    mud    and     sand  li\c  plants  arc  found  growing  on  the  sur- 

Thc    theory    that   coal    originated    from  were  deposited  and  the  cycle  of  transfor-  face,  forms  of  plants  arc  still  visible  lower 

vegetation     of    dense     forests    and    thick  mations  was  repeated  over  and  over  down,   while   the   bottom   portion   is   com 

swamp    growths,    is    general!}     accepted.  The    other,    and    perhaps    less    tenable,  pact  and  little,  if  any,  vegetable  structure 


Fir,.     I.       COLLEI   riON    i>F    SEVERAL    SPEl 


IF  VEGETABLE    MATH  I  ONE  FORM AT1I 


hut    is    not     whollj  Many 

believe  that  large  swamps  or 
marshes  covered  the  area  now  o 
by  coal  seams  and  that  some  time  this 
area  sank  below  the  water  level  and  mud 
and  sand  covered  the  vegetable  deposit, 
which,  hardening,  formed  solid  beds  of 
shale,   sandstone,    eti  .   and    these    in   time 


theorj    i-    that    the    swamps    and    forests 
grew    soin  where   else,   and    large   masses 
n     were    trans- 
■ 
is  now   f^und  in  the  £  coal. 

hi-  r   coal   is 

ed  at  thi     i 

>    there    are    indicati 


can  1"    distinguished  :  and  as  the  depth  ol 
the  mass  increases  thi  oi  carbon 

il  is  the  result  of  solidiiica 
ti<  hi.  it  is  evident  that  thousands  of  years 
first  vegetable 
growth  and  the  time  the  coal  i 
mine.  This  assumption  is  based  upon  the 
estimation    that    the    rate   of    growth    of    a 
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Illh 


nd  t . .lii.iiM-   in 

■ 

solidification   is 
In    fact,    the 
•  n  the  one  i"  the  other  is 
When   bituminous 
Mill     intrusive 
material,     such     .1-     rock,     the 
dicate    thai    it 
d     from    :i    volcano, 
I  his  is  but  local, 
.  and  the  indications  are  that  the 
earth's   |  ible   for  a   cer- 

tain   ami  'mm;    lull,    as 

rial  com- 
be   taken    into 
racite  is  the  result  of 
tin-   alt.  ..1    under 

i  \  idem   in  the 
Ivania,    where    num- 
oal    arc 
luminous 
coal    j>r  often    terminal 

anthracite. 

I'     5SILS 

When  coal  is  in  tin-  carboniferous  state, 
f   various   nature   arc   very   num- 
'•_r    chiefly    of    the    remains 
of   plants,   while    fresh-water    shells   have 
ml   in   some  districts.   Frequently 
il    formation    is    shown    merely   by 
the  impressii  n  of  the  oiiter  surfaci 
remains   of  plants   or  animals   formed  by 
the   mold  in  which  they   lay.      In    rare   in- 
stances   f  ■  >  -  -  i  1  s;    have    been    found    in    a 
state  of  petrifaction,  retaining  their  orig- 
inal  structure  more  or  less  perfectly. 

In  th< 
are  found  at  times  abundance  of  plant  re- 


l  ii,      2  REE 
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■     \  I  • 

mains  and  frequentlj  various  forms  of 
animal  life.  This  applies  ti  the  layers 
of    shale    overlying  These 

("■■--il  ],'.  nts  an   accounted  for  by  the  sup- 
position   that    at    the    time    of    the    forma- 
tion   of    the    scam    of    coal,    when     largt 
-    and    '  i  "in  :  j    w  rie  partly, 
or  totally  submerged,  the  sea  water — con- 
taining a  large  amount  of  lime,  silica,  etc., 
in    solution     formed   small    lakes,   swamps 
oined    by    small 
I  In      h  ati  r     would 
naturally   gather    vegetable    matter   which 
becoming  coated  with  earth,  petri 


these    pei 1    planl  -.    etc.,    an     usually 

found  embedded  in  >  >  taking  the  place  of 
coal,  ii  would  indicate  that  thej  have  been 
deposited  in  the  streams  cut  through  the 
decaying  vegetable  matter  which  eventual 
lj   becatm    a  seam  "t  coal. 

In  Fig.  i  i-  shown  a  collection  of 
specimens  of  vegetabh  matter,  leaves,  etc.. 
isuall)  found  in  limestone  formation.  Fig] 
i  is  a  photograph  taken  by  the  writer, 
showing    a    tree    Hunk.   650   feel    below    the 

I11-.  ml.,  ddi  il  in  the  slate  ton 
inatioii.  and  was  found  in  No.  4  mine  of 
the  Kingston  Coal  Company,  Kingston] 
1'eini  I  low  il  got  to  such  a  depth  af- 
fords   111.1I11  ial    foi     m.i  nre. 

From  statistics,  ii  1-  evident  that  tin- 
eas) coalfields  ..1  the  world  were  formed 
tluring  the  carboniferous  aye,  the  age  of 
plant  .ind  dense  vegetable  growth  At 
I  he  close  of  this  age  there  were  tremen- 
dous upheavals  and  disturbances  oi  the 
earth's  crust  and  m  the  final  convulsion 
the  coal  beds  were  thrown  comparatively 
in  ;n   the   -in  1. f  the  earth. 

Coal  Si  vms 

In  Fig.  3  are  shown  coal  seams  illus- 
trating some  of  the  formations  found  in 
an  anthracite  mine.  Two  of  the  -eauis 
.if  coal  terminate  at  the  earth's  surface 
and  are  known  as  outcrops.  If  this  oc- 
curs mi  the  slope  of  a  hill,  the  U\u  of  outi 
crop  in. 1.  frequentlj  be  traced  for  some 
distance. 

When  the  pressure  has  been  toi 
or  applied  suddenly,  or  the  rock  formation 
ha-  refused  to  yi\c.  and  broke  instead  of 
.  .1  segment  is  thrown  out  of  level. 
one  side  being  higher  than  the  other. 
This  is  known  as  a  fault,  and  is  shown  at 
ilu  left  of  Fig.  3 ;  there  are  several  kinds 
of  faults.  -  At  the  left  of  Fig.  .*  is  also 
shown  a  roll,  which  consists  of  a  mass 
1    taking  the  plact    of  o  ial,  and   is 

said  to  he  due  to  the  coal  Seam  lieing 
deposited  on  an  uneven  surface      \  swellyj 
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ill)     dc- 

thcrc- 

•  and   the   tie 
11  held  l>>    m 

are    drivt'li.    their    direction     bcil 

and  lli<  •••  be  worked, 

and  olh  the  system  of 

;,  the  inclinati  mis  and 
the  qui 

the  mine  is  kepi  in  the  office  nn  the  sur- 
■ 

rticnlar    part 
c   1-  know  11  h>    a  cor- 
liut   .hi   the    surface,   and   as 
1-  worked  •  •    marked 

on  the  blueprint,  thus  showing  the  exagt 
condition    ••>'    the    mine    regardii 
worked  and  unworked. 

Hakii    Mining  of  Com, 

In  1N14  only  jo  net  tons  of  coal  were 
mined    111    the     U'niti  ivhilc    in 

HJ07.  there  was  mined  a  total  of  480,363,- 
spot    value   of 
$614,798,898     lu    Fig.  5   is   showi 
indicating    the    output    in    short 
the   L'nii •  •  1  States  bj    States  during   1907; 
value,  as  tabulated  by  the  United 
_;-.il    Survey. 
In    dig  lie    ..]il    records    per- 

taining   to   the    first    mining   of   coal    ii    is 
found  that   the  coal   mini    was  discovered 
11  missionary, 
This   mine   was   located   1  11   the 
Illinois    river,    near    the    present    city    of 
Ottawa.    III.      The    first    actual    mining    of 
coal   did    not    begin    until   about    174').   or 
later,   in    Virginia,   but   the   first 
record     of     coal     production      from     the 
Virginia    mines    is    for    iKjj.      It    is    esti- 
mated   that    :>>  date    the    total 
product  ii  >ii   "i  2500  and 
.1000  ton>.     |i                         ated  that  from 
1S14   to   the   cl                         the   total   coal 
produced    in    the    United    States    amounts 
in. I  that  more 
than  55  per  cent    of  tlii-  amount  ! 
mined    in     Pennsylvania,    Illinois    ranking 
ird. 

Early    Experiments    with    Anthracite 

Early  attempts  to  utilize  anthracite  as 
a  fuel  presented  problems  which  we  of  to- 
day little  realize  For  instance,  in  1808. 
under  date  of  February  II,  Judge  Jesse 
Fell  made  an  experiment  of  burning  what 
was  then  called  common  "-tone  coal."  in 
the  grates  of  an  ordinary  'replace  in  the 


Wilkes- Barre, 
Penn      It   was   found  to  produce  a  better 

lire  than  wood  and  cost  l<  ss  but  it  ».i-  dif- 
ficult to  ignite  Judge  Fell  was  of  th«  opin- 
ion that  tin  "stom  coal  would  burn  ii  a 
sufficient  bod)  of  11  were  ignited.  In 
carrying  mil  ideas  "i  !  1-  1  wn  he  made, 
•  .1  grate  •■!'  small  iron  rods  ic 
inches  in  'depth  anil  10  inches  high  and 
room"  of  the 
1  Ins  was  tin  irsl  successful  at- 
lempl  to  hitrn  anthracite,  >  far  as  has 
been  ascertained.  From  illn-ir.ni 
-rate  looked  similar  !■•  the  in  - 
common l\  found  in  public  parks.  In  i7uS 
or  1769,  Obadiah  Gore,  a  blacksmith,  used 
anthracite  in  In-  forg<  and  found  that  it 
answered  vcr)  well  lint  had  the  disad- 
vantage  of  easilj  going  out  unless  blown 
by   the   hi  Hows.  # 

In  November,  [803,  ii  is  stated  that  two 
In  at  loads  of  anthracite  were  shipped  to 
Philadelphia,  where  attempts  were  made 
1.1   bum    it.   luil    the   onl\    result    obtained 


,„„  - 

» "■•    B 

VI*,  .   • 

m»..„  ■ 

W«.<1,     ■         ■ 

OkUum  .     I 

(IIUIUO   IS.) 

! 
»«"t*i ' 


.     ..         .,  1    -■ 


- 
HJI  17 

wa>    that    of   putting   out    the    lire.      What 
coal    was    left    was    spread    on    the    park 
walks,  in  place  of  gravel,  winch  would  in- 
dicate that  the  attempts  to  burn  this  kind 
of   coal    at    that    time    were    not    crowned 
icccss. 
In    1S14.    two    boal    loads   of   anthracite 
were  shipped  down  1  he  Susquehanna  river 
to    Philadelphia.      It    was    advertised    for 
sale  by  means  of  handbills.     Somi 
coal   was   purchased    b)    White   &    Hazard 
in   their  manufacturing  plant,  but 
the   attempt    to   hum    it    met    with    defeat. 
sed    to    sofl     co  ii.    attempts    were 
made  to  burn  the  hard  variety    in  the  same 
manner,    by     poking     and     stirring.      The 
fireman  becoming  disgusted  with  the  man- 
ner   in    which    the    coal    burned,    shut    the 
door    of    the    furnace    with    a    bang    and 


went  awaj  for  .1  tune  When  lie  returned 
'he  was  surprised  to  find  .1  good  hot  fur 
11. ice;  and  in  this  waj  the  method  ol 
burning    anthracite    was    discovered.      It 

lid  in  passing  that  il  is 
lhal  anthracite  .11  this  date  sold  foi  $21 
per  toii,  and  as  the  prict  was  insufficient 
10  remunerate  the  mine  owners,  the  mine 
was  consequently  shut  down.  From  the 
foregoing  11  appears  that  the  anthracite 
trade  of  Pennsylvania  had  it.  beginning 
and  can  be  traced  dircctlj  to  .Indue  hell's 
experiment  in  the  barroom  of  his  hotel 
1  oal  land  at  that  time 
ei  uld  be  purchased  for  $5  per  acre,  while 
loday   it   is   worth  $5000  per  acre. 


CoAl        Si    PPLV 

lii  Fig.  4  is  Shi  1V1  11  .1  map  of  the  D  mI 
ields  ol  the  United  States,  as  their  out 
lines  are  now  known,  and  the  coals  thej 
contain,  as  tabulated  by  the  United  States 

logical    Sur\  ey. 

I'liere  lias  existed  a  general  idea  thai 
'lie  coal  supply  in  the  1  nited  States  was 
practically    inexhaustible,    and     that     till 

'i  .-i  nt  generation  need  gi\  c  no  thought  td 
1  his  questii  m  There  i-  si  ill  an  uncerj 
unity   regarding    the   future   consumption! 

Hit  more  is  known  about  the  estimated 
amount  of  coal  yet  remaining  in  the 
ground  than  was  known  a  few  years  ago. 

\ccording  to  the  I  itesl   ai  lilable  estimate 
1  tin    total  original  tonnage  of  ili<    1  oal 

ields  of  the   United   States,  not    including 

Alaska,    which    was    made    by    the    I 'nited 

States     Geological     Survey     in     1906,     the 

amount    i-    given    as    2200     billion     shoa 

tons.      This    estimate    was    given    without 

regarding    many    of    the    most     important 

fields   of   the    Western    States,   anil    a    later 

estimate  based   on   the  data   used   in  corn 

piling   the   map   shown    in    Fig.    4   gives    a 

li   larger   amount    than   that    made   two 

igo. 

fhe    ana    of    the    more    accessible    coal- 

11  Id-  of  the  United  Slates  1-  about  '<:  J7,nnri 
lii  miles,  carrying  an  estimated  con- 
lent  available  for  future  use  of  nearly 
lilhon  tMiis.  It  is  nnt  possible  to 
predict  the  rate  of  consumption  with  any 
f,  certainty,  but  as  the  price  in- 
creases,  grcatei  economy  will  be  -hown 
in  the  matter  of  fuel  consumption;  i( 
the  rate  of  increase  that  has  held  fot 
the  last  thirty  or  fort)  years  is  main- 
lained.  however,  the  supply  of  easily  aval 
able  coal,  it  is  estimated,  will  he  ex- 
hausted before  the  middle  of  tin  nex 
century.  If  this  i~  correct,  there  an 
those  living  who  will  feel  the  result-  of  ; 
coal  scarcity. 

What    will    take   its   place   is   not   known 
Will    it    he    peat,    of    which    there    are    esti 
mated    to    lie    200.000    square    miles    in    t 
world,    16.000  square  miles  being   found 
the    United    State-:   or   will    -nine   metfl 
of    utilizing    the    heat    unit    in    coal    he    d' 
covered  that   will   reduce  the  consumptfl 
to  such  extent  that  the  available  coal  sup 
ply  will  he  saved   for  consumption  ovel 
longer  period   than   i-   now   estimated? 
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Transposing   Formulas 

I',,     (  ,i  HHCI      W      K  l .  H  VRDSON 

The   formula   b>    which   the  horsepower 
an   engine   is   usually    obtained   is. 


Mean  effect iv«  prcssun  per  square 
inch  acting  on  the  piston, 

Length  of  strok<    in  feet. 

i  the  piston  or  cylinder  in 
square  inches, 


signifies   such.     Now    lei    us    suppi 
some   other    (|iiautity    is    rcqujred    besides 
the    horsepower,    because    tlii-    i-    as   ini 
portant  to  the  engineer,  and  because  many 
compilers     of     civil-service     examination 
questions   know    thai    the   averagi 
cannot    transpose   a    formula    (even    if   he 
knows,  01    is  given   it)   to  solve  for  more 
than  <>iu-  quantity,  and  that  one,  the  most 
familiar  qui  ntitj   lo  him     \  person  should 
be  able   to   -nh.    any    formula,  no   matter 
which   quantity    is   required,   but    it    is    no 
small     task    to    make    this    plain 
student.      For    this     reason     tin     analogy 
ii  d      iu      bigs.      1      to     (i     1; 

adopted. 


r  i 
//  P.  x 


111'.  X  •n.ooo 

— pTTa =  a 

To  prove  the  above  equation,  assume 
the  giver  dimensions  oi  an  engine,  sub- 
stitute these  values  in  the  equation  and 
work  it  out.  Let  /'  equal  a  mean  effec- 
tive pre  nds  per  square 
inch :  /  equal  |  feet,  the  stroke  of  ilie 
equal  5.!-'  square  inches,  the 
area  of  the  cylinder;  .V  equal  120,  the 
■  if    the    engine    per    minute ;    //  /' 


Niimbei 

fi 


-    per    minute. 


Man;      1     ghiccl-  ei  .iiimitting     to 

rnorv  'in-  formula,  for  sonic  reason  oi- 
ler when  called  upon  to  solve  the 
rsepower  "1  a  given  engine,  use  V  in 
formula  for  the  number  of  revnlu- 
iiiinute.  when  the  number  of 
"ke-  of  the  engine  i-  required  per  mill- 
So  many  engineer-  "fall  down"  on 
s  simple  formula  that  the  writer  wishes 
call  special  attention  to  it. 
in  the  ;lio\e  formula  it  is  evident  that 
;  horsepower  is  required,  as  the  // /' 
Inds  to  the   left    of  the  equality  sign  and 


When    1  xprcssed    ii     -  inplesl    fi  irm 

lln    formula   1 1  ads   as   follow  - 

P  I.  A  X 


H.P.  X  33,000 

Tt  will  be  noted  that  when  all  quantities 
above  the  line  arc  multiplied  together  and 
divided  by  all  quantities  below  th<  line, 
the   quotient    is    zero,   or    in    other   words 

the    formula    is     said     to    he     in     balan 
Reference   to   Fig.    1   will   make   this   plain. 
The   index    pointer    shows    thai    the   scales 

are  in  balance  when  P  LA  .V  is  supported 
by  one  lever  arm  and  HP  and  3.?,ooo 
rest  on  the  other,  because 


equal    .foo.    the    horsepower.      Substituting 
these  \  aim  -    in   tin    f>  irmula, 


P  LA  N 
II. P.  X  33,000 


_  40  X  4  X  532  X  I*> 
3°9  X  33,°°o 


practically. 

From  uli.it  has  been  said  of  the  above 
formula,  it  i-  evident  that  when  tin  for- 
mula is  in  balance  nothing  i-  required  of 
it.  see  Fig.  1  and  note  the  difference  be- 
tween it  and  Fig.  2.  In  the  latter  the  //  /' 
taken    from    the    right-band    side 


P(  ,\\  |.'K    \\l>    l  HI     FAV.INEER. 


of  the  l<  ■  •"''   :" 

inter  to  deflect 

■   the  unknown 

original 

tllll- 

P  LA  \ 


1 1  •  1 1 1 1 1  < 


ill  of  i he  know 

use    'I' 


ti 


nd  the  //  / 

substituting, 


3J.OOJ 


In  Fig  1  the  formnlii  was  m  balance, 
hut  in  Fig.  -'  the  //  /'  has  been  taken  1  ul 
of  the  formula,  throwing  ii  mil  of  bal- 
ance and  making  the  pointer  deflect  con- 
trary clockwise  until  it  pointed  at  //  P 

>w   assume  thai  the  //  P  has  been 
«ck    ini"    th<     scale     pai 
Fig.    1.    ilu    horsepower   has   been    found, 
and  it   is   wished   to   find  the  mean   effec 
live   pressure    /'.      Note   thai    in    taking   /' 
from  the  formula,  thai  il  is  removed  from 
ihe  left  side  of  the  lever  arm.  and  conse- 
quent!)   the   pointer  deflects   to   the    right 
the   left   as   before.     When 
.,-,  ,    deflects  to  th.    right,   ii   is  an 
indication    thai    the     conditions     are     re- 
versed,  and   this   being   Ihe  case   the    for- 
mula must  be  reversed,  or  in  other  words 
turned   upside   down.     Thus, 

//..'■  x  n.ooo  _ 

I'aking  /'  from  the  formula  as  jusl  given 

IIP.  X  .VI.000 
/.  A   V 

as    shown     in     Fig.    x      Substituting     the 
values  gives 


309  X  j*.ooo        _     10,297.00" 
4  x  5J*        i*> 

an      effectivt       |>ressui 


=  40 


HP     ■    \\.<w> 
/•  A  N 


-  m  Fig.  4      Substituting  the  same  value; 
uives  the  following: 


^09   X    31,000 

I 

4 


1019-0 
25  S  (6 


symbol   .1 
left,     fhiis. 


.-I 


//./ 


jog  %  33i°oo 


pound.''      in 
simply 

Likewise  the  stroki  of  the  engine  /. 
may  be  found.  /'  is  placed  where  ii  came 
from,  as  in  Fig.  1.  and  the  symbol  /  is 
removed       I 


I.,  find  the  area  A  of  the  cylinder,  -re 
Fig.  5,  proceed  as  before  by  placing  the 
equation   in  balance.     Then  take  away  the 


40  X  4    '     12° 


H 


I   in   the   sjiiik    way    to    si  Ive    for 
the    mum  ■■  1       ■.Mule,    the 

symbol  of  which  is   \    see  Fig   6     Substi- 
Ines   given  and   solving, 

v  (.000 

\  ^120, 

4"  X.  4  A  53-< 

minute 
lh,     wrilei     believes    that     the     above 
scale   pan   antilogy    will   greatly    assist    the 
operating    engii  ithers    to    trans- 

p  ise  any    formula,  as   the  analogy  is  jusi 
as  applicable  to  any   formula  as  to  the  one 

given. 


Kotarv    Strainers    for   Circulating 
Water 


At  the  Greenwich  station  of  the  London 
County    Council    Tramways    the    0 
ing  water  i-  taken   from  the  Thames  and 

1    suspension   a   large   amount    of 
Foreij  ti  matter 
0  cause  trouble  in  the  pumps  and 
descriptioi      ii   this  sta- 
tion  recently  presented   to  the   Institution 
of     Electrical     Engineers    by    John     Hall 
Ruler,    a     circular    -trainer     designed     by- 
Bailey  and  Jack-. .n  of  the  City  of  London 
Electric    Lighting    1  01  ipany,    which     has 
proved    very    successful    in    use.    is    men- 
tioned. 

ppai  atus    1 <  insists    of    a    circular 
Ii    netei   and  about 

in  width.  In  the  center  of  tin 
casing  and  capable  6f  very  slow  revolu 
tion  i-  a  wheel  containing,  between  its 
-poke-,  grids  formed  of  sheet-brass  strips, 
interlaced    or  in    a    particular 

manner  -  as  to  form  small  channels  for 
the  passage  of  water,  these  channels  being 
about  5/16  of  an  inch  in  diameter.  On 
either  sidi  of  the  wheel  the  casing  forms 
a  chamber,  each  of  these  chambers  being 
divided  by  a  partition  of  considerable 
width  into  two  compartments;  the  lir-t  re 
ceives  the  unstrained  river  water  which. 
after  passing  through  the  -trainer  wheel. 
1  cache-  the  compartment  immediately  op- 

ind  passes  thence  into  the  main 
circulating  pipe  to  the  condensers. 

-  return  the  water  is  led  into  the 
1  impartment  1  n  tin  same  side  of 
the  casing,  and  after  passing  through  the 
strainer  wheel  in  the  opposite  direction 
reaches  the  compartment  immediately  op- 
posite,  whence,  together  with  the  solid 
matter  previously  separated  0U(  and  tem- 
porarily retained  upon  the  strainer  sur- 
face, it   is   returned  to   the   river. 

The    wheel    is    rotated    very    slowly    by 


a 
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il   .1   circular   rack,  about   one   revo- 
lution in  two  minutes  being  sufficient   for 
ordinary     conditions    of     Thames     water. 
The  rack  is  driven  through  worn 
,    motor, 
To    provide    against    the    wheel      ■  •  •  ■  >  1 11- 
0  ed    01     jammed    by    forei  ;ti    -uli- 
betwceil  the  run  of  the  wheel  and 
the  casing  a   special   form   of   pa 
provided,    and    sealed    with    water    at    a 
greater    pressure    than    tin    circu- 
lating water.      ["his  i-  found  effectually  to 
drive    hack    foreign    substances,   ■  1  fl 

and  to  prevent  jamming  and  unci 
on  the  surfaces  ol  the  wheel  and  the 
casing,  which  would  otherwise  take  place. 
It  will  be  -ecu  that  with  this  arramfl 
mem  the  circulating-pipe  system  1-  <<:n- 
pletely  sealed,  the  full  advantage  of  si- 
phonic  action  and  consequent  savin-  of 
power  for  pumping  is  obtained,  and  alsc 
all  fibrous  refuse  is  automatically  n  iecfl 
and  returned  to  the  river.  The  only 
advantage  1-  thai  a  certain  amount 
water,  amounting  to  about  15  per 
leak-  past  the  partition  and  is  returuecj 
to  the  river  without  flowing  through  tin 
condenser. 

The  effect  of  reversing  tin  flow  of  tin 
water  111  the  fixed  strainers  and  -uctini 
pipe  has  been  very  successful,  and  on  : 
recent  occasion  when  one  of  tin  pipes  it 
the  strainer  house  was  opened  in  order,  ti 
couple  .Up  one  of  the  new  river  pi;>c 
hardly  any  mud  or  deposit  was  found 
while  no  trouble  has  been  experienced  ii 
th,  condenser  tubes,  shewing  thai  th 
rotary  strainers  elf,, lively  prevent  all  for 
eign  matter  from  pa-sing  into  the  pip 
-v  stem. 

To  relieve  the  condenser-pipe  system  0 
any  air  which  miyht  accumulate,  two 
inch  barometric  siphon  pipes  are  arrange? 
which  extend  about  40  feet  vertically  an 
are.  connected  at  the  bottom  to  the  hifthe: 
points  of  the  pipe  system.  Two  dry-ai 
p  mps  taki  ti"  ail  from  the  top  of  tl 
barometric    pipes. 

Vlthotigh  the  pipes  terminate  in  th 
river  compartment  close  together,  e\per 
mcnls  have  shown  that  even  at  dead  B 
water  there  1-  a  difference  cf  onl" 
or  three  degrees  Fahrenheit  between  tr 
temperature  of  the  water  in  the  rivi 
in  front  of  the  pier  and  the  suction  pfl 
ill  the  pump  house.  \s  the  tide  rises  tl 
difference  in  temperature  becomes  les 
until  at  high  tide  no  difference 
noticed.  The  11  iw  of  water  in  the  nvc 
i-  so  rapid  that  the  warm  discharge  wat' 
i-    carried    away    very     quickly    indeed. 

The  length  of  time  required  for  tl 
gases  to  pass  from  the  coal  to  the  he.i 
ing  surfaci  probably  averages  consiH 
abb  less  than  one  second,  a  fact  vvhii 
show-  that  the  gases  and  air  nui-t  1 
intimately  mixed  when  large  volumes 
K.'iS  are  distilled,  as  at  times  of  hand  tirin 
for  the  t;as  must  he  distilled  uniform 
as    in    a    mechanical     stoker. 


!•(  )\\  ER   WD  THE  ENGINEER. 


17 


Special     Duty     Centrifugal     Pumps 

Plain   Directions   for  the  Use  of  Standard   Pumps  for  Special  Duty  and 
Thus  Avoid  the   Expense   of   Special    Pumps;    Some  Good  Suggestions 

B~^        JOHN        IT        S    P    E    R    R    Y 


Manufacturers  of  centrifugal  pumps  re- 
leive  many  inquiries  for  pumps  that  will 
operate  at  different  pressures,  delivering 
the    same   quantity    of    water    per    minute 

when  running  at  a^fixea  -peed.  They  are 
also  asked  if  they  can  furnish  pumps  that 
will  at  times  throw  a  relatively  large 
■mount  of  water  at  a  1.  w  head,  and  at 
other  times  deliver  a  smaller  quantity  of 
water  at  a  higher  head,  when  running  at 
Hie  writer  has  en- 
deavored in  what   follow-  to  explain  how 

roblems  have  been  solved,  and 
also  methods  of  employing  standard 
pumps,  without  the  necessity  of  going 
to   the   expense   of  having   patterns   made 

ial  pumps. 

going    farther    it 
stir-  that   the   reader   understands  one   of 
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the  chief  characteristics  of  the  centri- 
fugal pump.  Whoever  has  had  anything 
io  do  with  a  centrifugal  pump  has  noticed 
that  with  the  least  change  in  the  quantity 
of  water  pumped,  when  running  at  a  uni- 
form speed,  there  occur-  a  change  in  the 
This  change  is  generally  in  the 
direction,  that  i-.  if  the  quantity 
of  water  pumped  i-  in  rreased.  the  head, 
I  pressure,  i-  decreased,  depending  upon 
the  desigi  iner. 

This  characteristic  i-  very  well  il- 
ustrated  in  Fig.  I.  which  -hows  the  per- 
ormance  of  a  to-inch  pump  when  run- 
ling  at  a  constant  speed.  \-  will  lie  seen 
torn  the  head  curve,  as  the  number  of 
Ions  pumped  per  minute  is  increased, 
head  pumped  against  is  decreased, 
ther    feature   that    will    be   noticed    is 


the  efficiency  curve.  This  curve  -hows 
the  variation  in  the  efficiency  i  f  the  ma- 
chine as  the  head  and  gallons  per  minute 
vary'.     It  also 

of  water  pumped  at  the  maximum  ef- 
ficiency there  is  a  corresponding  head.  I  he 
point  to  remember  is,  when  a  centrifugal 
pump  is  running  at  a  uniform  speed  and 
the  head  operati   I  again  I  i    chani 

1  curs    simultaneous   changes    in    the 

efficiency  and  the  quantitj  of  water 
pumped. 

Irr<  m     this     the     reader     will 
realize   that   to    fulfil   the   conditions   stated 
at    the    beginning    of   this    article    \p    the 


special  pump  built  by  Rateau  and  designed 
water    to    two    difl 

\-    will    he 

seen,     ii     consists    of    two    runners,    one 
1    to    the    main    shaft    C,    and    the 
second  runner  /:  is  secured  to  thi 
shaft    F      \i   G  is  the  shifting  clinch  bj 
means    of    which    jaws   //    are    thrown    in 

■  IU1   i  if  mesh,  and  are  ihr 
the  runner  /;'  to  rotate  or  ri 

ii .  d.     Surrounding  both  runner- 
are  shell<  that   have  outlets  controlled  by 

;   and    /.'.      K 
..petting  valve    /.',   and   throwing    tl 
II   into    i  runners    can    b 


best  advantage,  the  pump  must  be  adapted 
to  the  special  duty  reouired.  For  instance, 
take  the  first  proposition  where  the  pumps 
are  required  to  operate  against  different 
heads,  but  deliver  the  same  quantity  of 
water  at    the    same 

very  plainly  that  the  ordinary   centrifugal 
pump   will    not    fulfil   the   requin 
tions.      For  thi 

tion,  ord  A  if  the 

quantity  of  water  required  did  not  vary 
very  widely,  but  if  double  the  quantity 
were  wanted,  then  a  special  arrangement 
should    be    employed    to    secure   the   best 

Fig.  2  is  a  vertical   sectional  view  of  a 


to   work    in    -cries    and   pump   to   a   great 
hight 

Or   by   closing   B   and    opening   .1.   and 
throwing  out  G  the  pump  can  be  made  to 
as    a    single-stage    apparatus    and 
pump  water  to  a  lesser  hight  at  the  same 
i  of  these  two  hights 
he    diameters 
two     runners    and    the    vam 
botl  ■ 

the  same  design  of  vanes,  then  the  pump 
will    raise    water    to    one  half    the    hight, 

operating    as    a    singl 
will   when   working  double  stage. 

By   changing   the   diameters   and   runner 
design    the    relation-    of  the   heads   can   be 
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Iii  place 
and  /:'.  pumps 
•    built    with 
• 
ir   runners,   ;uul    the 

ft,  and  the  other 

:   runners,  bin 

.  and   thu-  give  tin 

forenl  no!  the 

_    i-    the 

nplish   tin    same  thi 
^.   iii    tin-    main,    standard    i>inn]> 
ith   the   addition   of  a   special  bed 
hitch   1>.     The 
illustration  shows  it  as  a  belt-driven  ma- 
chine, bin  a  motor,  steam  or  gasolene  en- 
gine can  l>v  used.     V\  g  single- 
lives  />'  and  (' 
closed  and  the  clutch  /'  thrown  out.     To 
1 alve  .  /. 
open   valves  B  and   ('.  and   throw    in  the 
ourse  of  the  water  through 
stage   is 
up  the  suction  pipt    //.  through  tl 
J.  tin-  pipe  /:   and   into  the   second   pump 
and   "in   into    the   discharge    line   l>\    way 
of  the  pipe   F.     This  arrangement   makes 
an  ideal  pumping  plant  for  town  and  city 
ipply   where  a  low   pressure  only 
is   desired   for  domestic   use,   and   a   high 
pressure  for  lir<    pur| 

In  Fig.  4  is  shown  an  arrangement  for 
pumping  water  from  a  well,  u -in^  pumps 
that  cm  be  secured  in  the  open  market. 
The  conditions  in  this  case  arc  such  that 
tile  lir~t  pump  J  has  to  lie  placid  in  a 
pit   on   a  a    water  level   in   the 

will.    Tl  nail  to  accommodate 

both    pumps.      This    apparatus    i~    shown 
electrical!)    driven,    lint    the    form   of    the 


driver  doc;  not  rut  any  figure  with  the 
scheme  in  general.  .V  will  be  seen,  the 
pump  A."  above  ground  is  direct-connected 
motor  bj  means  of  a  clutch 
coupling,  aiil  tin  pump  /  in  tin-  pit  is 
belted  to  the  motor  The  arrangement 
of  the  pipes  and  valves  is  similar  to  that 
shown  in  Fig.  .}.  Winn  pumping  .1-  a 
single-stage  pump  valves  c  and  B  are 
closed  and  the  clutch  l>  thrown  nut.  When 
running  a-  a  two-stage  pump,  valve  / 
i^  closed,  valves  (  and  B  opened  and  the 
clutch  1)  thrown  into  mesh.  I  hi  relation 
in    the    proportion    of    the    two    pressures 


put  up  by  this  pump  will  depend  upon  tr 
pulley  ratio  between  the  pump  J  and  tl 
1111  itorl 

Fig.    5    -how--    a    method    "t    piping    I 

duplicate     direct  c lected     motor-dris 

pump!  so  that  they  will  act  as  rcla; 
tn  each  other  when  working  single  stag' 
al-o  in  he  used  as  a  two-stage  pump  and 

double-capacitj     pump.       The    illustrafl 

shows    them    placed    on    opposite    sides 
the    pit.    Inn     this     is    only    to    show    tl 
pumps  diagrammatically  and  is  not  nece 


Fin  4 
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>arv  .    in    faci,    u    will    probahl)    be    more 

convenient   to  hav<    them  parallel   i"  each 

other      When  pumping  single-stagi 

lamp   can   be   used,   and   iu   Ulis   way   tin  \ 

relays  in  case  of  accident  to  one 

or  the  other.    To  use  pump  J  sinel 

valve  ./   is  opened   and   valves  />'  and  C 

it  there   is  a  check   valve  in  the 

il  i-  11. 'i  necessary  to  close  (~.    To 

p  K  as  n  single-stage  pump,  valves 


FIG.     6 

B  and   ./   art-  closed  and  valve-   /»   and   C 
opened.     When  tin   apparatus  i-  used  as    I 
'•r      high-pressure      machine. 
Hives  .1  and  D  are  closed  and  valves  />' 
and    C    opened.       To    transform    the    ap- 
Htatus    mtii    a    double-capacity    machine, 
open  valves   ./.   /'  and  C  and  close  valve 
,B.     Sucli     an     apparatus     is     cheap     ami 
economical,    and    appear-    to    he    the    solu- 
tion   to    the    water-works    problem    of   the 
irdinary   -i/cd  town,  where  a   far  greater 
in    pumping    i-    required    in    the 
summer  than  in  the  winter,  due  to  the  ir- 
f    lawns,    gardeps,    etc.      It    can 
readily    lie    seen    that    with    a    plant    such 
is    described,     a     town    pumping     station 
able  to  cover  every  emergency, 
[is    the    plant     could     he     run     at     one-half 
parity   during   the    winter,    full   capacity 
n  the    summer    and.    in    case   of    fire,   the 
could     hi-     doubled     and     water 
tumped   directly    into  the  mains. 

Kg.  6  illustrates  the  scheme  employed 
n  connecting  up  and  piping  two  equal- 
Bed  belt-driven  pump-,  so  as  to  act  either 
is  a  single  stage  machine  or  a  twi 
lump.  The  pumps  are  driven  from  a 
:aunter-haft    C.    on    which    there   are    two 

I  ion  clutches  /.  and  .1/.     The  arrange- 
t  of  the  valve-  .  I .  H  and  C  i-  the  same 
j   Figs    _•.  .;  and  4.     The  proportion 
wo  pressures  to  each  other  will  depend 
1  the  ratio  of  the  belt  transmission. 


7  1-  illustrated  -till  another  ar- 
rangement   for  V'lt-driven  pumps.     These 
pumps  rc<  en  ed  their  p  >v<  1  1    from 
having  it-  shaft   extending  on  both   sides 

and  a  friction  clutch  on  each  end.  One 
pump  i-  left-hand  and  the  other  i-  right- 
hand,  and  they  are  SO  placed  that  their 
suction  i  ml-  point  in  opposite  directions. 
The  arrangement  of  the  piping  and  valves 

i-   -itch   as   to  allow   tlni- 

as  a  single-stage  pump,  both  sit 
tli  iible  capacity  and  iu  relay,  and  also 
as  a  two  stage  centrifugal  pump.  If  the 
pump  /  is  used  as  a  single-stage  pump, 
open  valve  A,  cli  1  Ives  B  ami  ( '  and 
throw  out  the  clutch  /..  If  the  pump  / 
should  break  down,  the  pump  K  can  he 
used  bj  throw  inc.  out  the  clutch  .1/  and 
throwing  in  the  clutch  /..  -hutting  valves 
./  and  ("  and  opening  valves  B  and  /'. 
When  run  as  a  double  capacity  pump. 
throw  in  both  clutches,  close  valve  C 
and  open  valves  ./.  />'  and  /'.  To  change- 
it  into  a  two  -tage  high  pressure  pump 
have  both  clutches  in"  and  all  the  valves 
0p(  11    except    .  /    .nid    /». 

In  closing   it    might  he  well  to  add  a   few 
11-,    in    general   as   to   the   piping 
of  these   special  duty  pumps. 

Place   the   pump  as   close   to   the   water 
level     a-     possible.       This     prevent-     the 
liability     of    air    leaking     into    the     pump 
through    the    suction    pipe    or    thi 
box. 

If  other  pumps  are  discharging  into  the 
sump  from  which  the  pump  is  drawing 
water,  see  that  these  discharge  pipes  are 
arranged  so  that  air  is  not  carried  down 


Fuel    Consumption    of    Steam  and 
Gas  Engines  in  Practice 

!:%.    Dr.   I     K.  .1 


into    the    water    and    up    into 
pipe. 

use  smaller  suction  and  discharge 
pipes   than   the  pump   flanges   call 

Use  a-  few  elbows  a-  possible,  and  those 
that  are  used  should  he  of  the  long-radius 
type. 

If  the  pump  is  to  rai-e  hot  water,  don't 
try  to  pump  it  bj  suction,  hut  have  the 
water  run   into  the  pump. 


lime     ago     I      reported     that     the 

world's  record  in  steam-power  economy 
wa-  held  by  the  firm  of  K.  Wolf,  Magdc- 

■'.,  whose  "Li 
bile,"  a  semi-portable  steam  engine  and 
lioihr  inclosed  in  a  common  casing  and 
working  with  superheated  steam,  showed 
on  te-t  a  coal  consumption  of  0.473  k'1"- 
gram  per  effective  horsepower-hour.  In 
tile  meantime  a  new  record  was  made  by 
the  rival  firm  of  lleinrich  Lanz,  Mann- 
heim, Germany,  who-,-  "Lokomobile"  is 
equipped  with  valves  instead  of  slides 
and  in  a  te-t  lasting  several  days  of  s 
hour-  each,  made  by  the  "Association  for 
the  Inspection  of  Steam  Boilers"  in 
Mannheim,  showed  a  coal  consumption 
of  only  0.455  kilogram  per  effective  horse- 
power-hour. At  the  same  time  that  this 
report  wa-  published  the  Wolf  firm  an- 
nounced a  further  reduction  of  coal  con- 
sumption to  0.44  kilogram  with  a  cor- 
responding  steam  consumption  of  3.67 
kilograms  per  effective  horsepower-hour. 
1  1-  neck-to-neck  fight  of  the  two  rival 
firms  emphasizes  the  advant. 
healthy  competition,  since  the  latter  not 
only  bring-  tangible  prol  ;-  to  the  manu- 
facturers themselves  hut  also  benefits 
the  export  indtistrj  of  the  country  ami 
furthers  the  rational  utilization  ami  con- 
servation of  the  hitter's  resi  urces. 

Yet  the  figure-  mentioned  are  of  more 
theoretical  interest  and  importance  than 
they  are  of  economic  value  because,  ill 
practice,  conditions  prevail  which  do  not 
allow  of  the  attainment  of  maximum  ef- 
ficiency, attendance  being  less  careful  and 
I<  ad-  varying,  while  on  te-t  the  load  is 
kept  uniform  during  each  run.  There- 
fore, when  comparing  engines  of  different 
systems,  for  instance  -team  and  oil  en- 
vines,  in  order  to  yet  at  their  relative 
economic  importance  a  correction  must 
in  the  calculation  in  order  that 
the  prospective  power  user  and  the  in- 
dustrial  economist  may  be  benefited  by 
the  comparison  as  well  as  the  manu- 
facturer. 

Viewed  in  a  broad  way.  a  compilation 
of  facts  made  bj  E.  Hoeltje  and  con- 
tributed to  the  Vcrcin  deutscher  /n.u'c- 
nicurc  is  particularly  significant,  since  it 
emphasizes  the  necessity  of  employing  in 
the  power  plant,  besides  high-class  ma- 
chinery, high-class  attendance  iu  order  to 
remain  within  the  limits  nf  g^  ran  teed 
ISUmption  and  derive  the  full  bene- 
fit from  the  hij  of  machinery. 
Even   in    America,   w  hi 

ficiencies  as  high  as  those  here  recorded 
are    unknown.  the    writer,    and 

when-  high-claSS  attendance  i-  very  ex- 
pensive and  difficult  to  yet.  the  results 
of  llerr  Hoeltje's  inquiry  will  he  of  in- 
terest. 

The  investigation  i-  limited  to  two  com 
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peting    type  s    ol    L-nginc,    « 
widely  used  in  small  electric  central 
ti'Mis   in   German)  :     bun    -,  mi  portai 
and  Diesel  "il  engines.  The  results,  uliic 
were  arrived  ai  on  the1  basis  of  tl 

rts  of  thes<   works,  and  which  are 
K     i  eliabli .    are    ci  ihK  nsed    in 

■    table.      The    main    obH 
of  the   investigation   was   to  find   out  jus 
ins    Ii.nl    in    be    made    in   th 
plants    i"    the    fin  I    ooi 
as    guaranteed    by    the    respective    manr 
fo    arrivi      il     r<  liable    con 
the    •  ipi  rating    conditions    in   th 
d    i"   I"'   as   n>  i'  Il    ij  I 
tical  as   p — ible,  and  tin-  : 

deed  fulfilled  in  the  station-,  in  <|tn  -tioa 

The  table     !  aln  i\  e  fuel  S 

sumption  with  semi-portable  steams 
;  ines  is  ft  urn  ^56  per  cent  m  i  jj  5  pi 
cent,     below     that 

in    .    . 
guarantee,    u  hile    «  ith    I  Hi 
it  varies  fn  nn  72.5  1.3  pi 

below  tl 

per  cent,  exci  I  In    1"  -t    si  cam 

from  plants  workini 
saturated  as  well  as  with  supei 
steam,  ami  the  comparativelj  small 
of  66.7   per   ci  in.    in   the    1  !i  enach 

1  d    with    the    mean    excess 
per  cent.,  is  attained  with  saturated 
This  result  emphasizes  the  fact  that 
ln-nt    without    proper    attendance 
capable  high    fuet'ecoi 

whereas  with  oil-engine  plants  th 
sumptii  11  nf  fuel  is  much  more 
pendent  of  the  skill  1  i  the  attends 
1  iil  engine  pi. mis  also  have  tl 
1  antage  that  fuel  «  aste, 

I    by    broken    piston    rings    01 
rmal    conditions,    is    easily    \isibl 
iil  "gage,    u  bile    the    n  cord    of 
consumption     cannot      be      so  i] 

pector,    who 
01    information 
il    nr    determining    ci  ncl    ■ 

■    the    comparative    fuel    

steam  semi-portable  engines  and  oil 
gincs  can  be  drawn  from  the  table, 
cause    the      i  lie    plant      and    1 

localities  differ  widely.  Only  stati 
.*.  4.  5,  6,  10.  11,  15.  16,  17  and  |N  wll 
the  sizes  ot  engines  an  ilmosl  eqi 
may  be  compared  with  fairness  to  % 
With  these  ibe  mean  cost  of  J| 
consumption  in  the  -team  plants 
mark  and  thai  of  the  "il 
mark  pel  kilowatt  hour  Also  the  act 
heat  consumption,  which  is  stated  in 
it  column  of  the  table,  is  in  all  cs 
better  for  the  "il  engines  ihaii  for 
steam  engines,  in  spite  of  the  e 
dinary  efficiency  of  the  latter.  It 
.111.  therefore,  thai  in  places  w 
is    difficult    to  i   1     lass    attt 

the   Dies,!   engine   of   modern   desi 
bold    its   own     igaii    1    steam    coma 
ui  of  the  greater  discrepai 
tween    guaranteed    and    actual    fuel 
sumption   of   high    lass    -team    eiigiti< 
in  ictice 
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Running  a  Westinghouse  Steam  Turbine 

The    Important    Points    of    Present-day    Practice    in    Operating    West- 
inghouse-Parsons     Turbines     Explained     in     a     Practical     Manner 


\Yhii<.    the    steam    turbine    is    simple    in 

id  construction  and  does  not  re- 

nstant    tinkering    and    adjustment 

{   valve   gears   or   taking   up   of   wear   in 

iiiiir  parts,  ii  is  like  anj 
io'i  of  fine  machinery  in  thai  ii  should 
Reive  intelligent  and  careful  attention 
operator  by  inspection  of  the 
■rking  jiarl^  i h:: t  arc  not  at  all  times  in 
lain  view.  \iy  piece  of  machinery,  no 
latter    how    simple    and    durable,    if    ne- 


ition. 

In  the  steam  tnrhiiie  the  steam   instead 

i  >  pandi  '1    against    a    piston    is 

expand    against    and   to   net    up 

velocity    in    itself,       The    jet    of    steam    is 

then    made    to    impinge   against    vanes    or 

t"  react   against    the  mo\  inj 

which   it    issues,   in   either  of  which  cases 

d   energy  an    mori 
completely     abstracted     and    appro 


or.  The  steam  entering  at 
I,  I  ig.  2,  fills  1 1  i  circular  space  sur- 
rounding    the     rotor     and 

i 
i  .   cling    from  tin 

■.     that    expansion    :i 
velocity    with    which    it    is    directed    upon 

my   black  -' 
this  row  of  blades  it   i-   further  expanded 


■ted    nr    abused    will    in    time   come    to 
ef  and  the  higher  the  class  of  the  ma- 

more  is  this  true. 
\ny  engineer  who  i-  capable  of  run- 
ig  and  intelligentlj  taking  care  of  a 
in  run  and  take 
■  of  a  turbine,  but  if  he  i-  to  be  any- 
flg    tin  ire    than    a    starter    and    stopper, 

k necessary  that  he  should  know  what 
side  of  the  casing,  what  must  he 
and  avoided  to  prevent  derangement 


by   the   revolving   member.     Th<     P 
tnrhiiie    utilizes    a    combination    of    these 

1   view   of -the  stand- 
ard     Westinghi  m  e-Pat  ingl 
tnrhiiie.     \  photograph  i  R  R  R 
is    reproduced    in    Fig.    i.   while   in    Fig.   3 

■Shil;  is   shown    upon    a 

larger  scale.  Between  the  rows  of  the 
blading  upon  the  rotor  extend  similar 
row-  of  stationary  blades  attached  to  the 


ing  blades  along  by  the  reaction 
vith  which  ii  issues  there- 
from. Impinging  upon  the  second  row 
of  stationary  blades  3,  the  direction  of 
flow  i-  diverted  so  as  to  make  it  i 
at  a  fa 
row  of  1 

inued   until   the   steam  is  expanded 
to    the    i  r    or    of 

the   medium   into  which  the  turbine  finally 
exhausts.      As    the    expansion    pi 
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ich  they, 
lumc 


the  back  or  right-hand  side  of  the  largest 
dummy   with  I  gi    so  thai 

tin-   same  pressure  exists   upon   il 
i-t-   upon   tin    exhausi   end   of   tin-   rotor 
rhese  dummy    pistons   are   shown   at   the 


the  rings  in  the  casing,  the,  actual  clear- 
ance being  from  abo  0.005  '"  0.015  oi 
an  inch,  again  depending  on  tin  izi  ol 
tin-   machine. 

I"ln-   axial   adjustment    1-   controlled   in 


It  is  not  necessary  thai  tin-  blades  -hall 
run  close  together,  ami  the  axial  clear- 
ance, that  i-  the  -pace  lengthwise  of  tin 
turbine  between  the  revolving  and  the 
stationary  hi.,'.  n  '/i  to  J ..  inch  ; 

hut  in  order  that  there  may  not  he  exces- 
sive leakage  over  the  tops  of  the  blades, 
as  shown,  very  much  exaggerated  in  Fig. 
5.  the  radial  clearance,  that  is  the  clear 
aiice  between  the  top,  of  the  moving 
blades   and   thi  .',   between   the 

end-  of  tin  stationary  blades  and  the 
-hell  of  tin-  rotor,  must  he  kept  down 
to  the  lowest  practical  amount,  and  varies. 
according  t..  the  size  of  the  machine  and 
length  of  blade,  from  aboul 
of   an    inch. 

In    the    pass;  ,-t,    the 

initial  pressure;  in  the  passage  B  the 
pressure   after   tin    -team    h 

ir  diameter  of  thi 
in  the*  passage  C  after  it  ha-  passed  the 
second  section.  Tin-  pressure  acting  upon 
the  expo-ed  face-  of  tin-  row-  of  vanes 
would  crowd  the.  rotor  to  the  left.  They 
are  therefore  balanced  by  pistons  or 
•'dummies"  /'  /' /'  revolving  with  the  shaft 
ami  exposing  in  the  annular  sp; 
and    C   the    same    a:  •    of   the 

blade    sections    which    they    are    d 
to   balance      Thi  i-   main- 

tained in  B'  as  iM  B  and  in  C  a-  in  f 
by  connecting  them  with  equalizing  pipes 
E  E.     The    third    equalizing   pipe    connects 


near  end  of  the  rot  I  ig  1  They 
are    grooved    -  ,-,„    a    labyrinth 

packing,  the  face  of  the  casing  against 
which  they  run  being  .1  oved  and  brass 
strips  inserted,  as  shown  in  Fig.  6.  The 
dummy  piston-  prevent  leakage  from  .1 
B  and  C  to  the  condenser  and  must. 
of  course,  run  as  closely  as  practicable  to 


tin-  devio  shown  al  7  111  Fig.  2  and  on 
larger  -call-  in  Fig.  7.  The  thrusi  bear! 
consists  of  two  parts,  T,  7...  Each  con 
sists  of  a  cast-iron  body  in  which  ar 
placed  brass  collars.  These  collars  f 
into  groove-  C.  turned  in  the  -haft  3 
shown.  The  halves  of  the  hlock  at 
brought   into  position  by  means  of  screw 
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Si  Si  acting  "it  levers  /..  /..•  and  mounted 
in  the  bearing  pedestal  and  cover.  The 
screw-  are  provided  with  graduated  heads 
which  permit  the  respective  halves  oi 
the   thrust   bearing    to  be   set    within   one 

sandth  of  an  inch. 

ipper  screw   v  is  set  so  that  when 

r  exerts  a   light   pressure  against 

it  through  the  thrust   block  ami  lever  the 

>   in    the    balance    pistons    are   just 

nnahlt-  to  emu-  in  contact  with  the  dum- 

-    in    the    cylinder.      The    lower 

is  then  adjusted  to  permit  about 

0.010  of  an  inch  freedom  for  the 
collar  between   the   grooves   of   the   thrust 

Thesi     bearings    arc    carefully    adjusted 
the   machine   leaves   the    shop   and 

to  prevent   either  accidental  or   unauthor- 
ized changes  of  their  adjustment,  the  ad- 
screw    heads    are    locked    by    tin 
shown  in  Fig,  7.     The  screw  can- 
revolved   without    sliding  back   the 
To  do   this  the  pin   /',  must  h< 
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a    position     for    this    so    that    when    the 

rew     is     tightened    the    balance 

pistons  can   just   be  heard   to  touch,   and 

so  the    least    change   of   position    inward    of 
the  upper  screw  will  caus<    the  contact  to 
l"  hear  if  the  balance  pistons  are 
touching,     a     short     pi<  irdwood 

should     he    pla  the     cylinder 

near  the  balance  pi-ton.  [f  the 
ear  is  applied  to  the  other  end  of  the 
piece  of  wood  the  contact  of  the  bal- 
ance    pistons     can     be     verj     easil\     de- 


position it   should  be  pushed   hack   ten  or 

USandths.     to     give     freedom 

between   the    thrusts,    and 
locked.      \  certain  amount  of  can 
be    exercised    in    setting    the    dummies    to 
avoid   straining   the  part-  and   thus  obtain 

a    false     . 

object  '  in    view     i-    to    hi 
grooves    of    the    balance    pistons    running 
a>  clost                        to  the  collars  in  the 
cylinder  bul  without  danger  oi  theit  1 

How     as 


withdrawn,    lor    which   purpose    tb 
list    he    removed. 

djustment    should    not 
k    changed    except    when    there    I 
One    wear    of    the    collar-    in    the    thrust 
.    nevertheless    it    is    a    wise    pre 
aution   to  go   over   the   adjustment   at   in- 
The     method     of     doing    thi-     is 
-    follows:       The     machine     should    have 
■en   in  operation    for   some  time   so   as  to 
and     evenly    heated    and 
at    a    reduced    speed,    say    to    per 
the  normal,  during  the  actual   op- 
ration    of    making    the    adjustment.      Ad- 
ist  the  upper   screw   which,   if  tightened, 
'ould    push    the     ipindle    away    from    the 
irust   bearing   toward   the   exhaust.    Find 


tected.  The  'lower  screw  should  then 
ned  and  the  upper  -crew  advanced 
from  five  to  fifteen  one-thousandths,  ac 
cording  to  the  machine,  at  which  position 
the    latter    may   be   considered    ti 

,  1  r  screw  should  then  tx  advanced 
until  the  under  half  of  the  thrust  hearing 
pushes  the  rotor  against  the  other  half 
of    the     thrust     bearing,     and     from     this 


1  .1      p — ibh     m    the    thrust 

hearing    itself   hut   enough    to   lie    sure    that 

it  will  not  heat.     The  turbine  rotor  itself 

has  scarcely  any  end  thrust,  so  that  all 
the  thrust  hearing  ha-  to  do  1-  to  main- 
tain    the     abov  intent. 

The  blades  are  so  gaged  that  at  all 
loads  the  rotor  has  a  very  light 
live  thrust  toward  the  running  faci  of 
thi  luiniin  strips,  thus  maintaining  the 
propet  clearance  .it  the  dummies  as  de 
termaned  by  the  setting  of  the  propel 
screw  adjustment. 

Main   Bearings 
The    hearings    which    supp 
.in     shown    at    /•'/■'   ii>   Fig,    2   and    in    detail 
in     Fig.    8.       The    hearing    propi  I 

of  a  brass  tube  />'  with  proper  oil 
1 1    has    1   dowel   arm    L  which   fits   into   a 
>  corresponding  recess  in  the  hearing  cover 
and     which     prevents    the    bearit 
turning.       On     this     tube     are     thr 

centric  tubes  CDE,  each  fitting  over  the 
other  with  some  clearance  so  that  the 
shaft     is     free     to     in  in     any 

direction.     These  tubes  an    held   in   place 
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in  turn,  is 

the    shafl    passes    through    the 
with  thi  it    issues    from    a 

iniber  in  which  tin  \  acuuni. 

lh<    - 1 1 :  <  11 


FIG.     8 


tin-  gland  packing,  whii  li  runner  is  shown 

1   1  gel  inti  1  the  cas- 
ing   the    air    would    have    to    enter    the 
1     pass  over  the  pro 
jecting   ring   B,  the   function  of  which  is 
off    ntiy    water    which    may    he 
h 
force     into     the     sun 

whence    il     <■-.■  1  dl  ip    pijM      /I 

'  oi    ill'     labyrinth 

d  theno    1  ver  the  ti 
revolving  blade   wheel,    ii    being    apparenl 
from    Fig.    to   that    there   i--   no   way    fog 
the  air  to  pass  by  without  ^"h".:  up  ovcj 

oi    ili-    bladi    .   inn    a  iter  i-  ad- 

1    the    centralis     groi  i\  ed      pat  I 

through   the   pipe   shown   ami   is   revolved 

with     the     wheel     at     such     velocity     thai 

■    sure    due    to    1  m  1  ifugal     force 

that  of  the  .11  H  1  phcri .  0  thai 
it  is  impossible  for  the  air  to  force  the 
water  aside  and  leak  in  over  the  tips 
nt    the    blades,    whili  n    of    the 

runner   in   throwing  the  water  oul    would 

:  e  pn  -ire  at  the  shafts  and 
avoid  thi  1    to  leak 

outward    through    the    labyrinth    packing 


o    e 


® 


liner    //.     The   packing    ring 

1  1, 

through 

into    the    reservoir    under 

and      form-     a 
dency   to 
vibrati 

ported   by   the 
[f-alining 
Under  tl  liners  5,  10.  20   and 

50   thousandths    in    tl 
of   these   liners   the   rotor   may   b< 
its  proper  running  position  relativi 
stator.      This    operation    is    quite    simple. 

the  liners   from  under  om 
and  place  them  under  the  opposite 
pad    until   a    blade    touch    is    obt;  1 
turning    the    rot,,r   o\ .  r    by   hand.      After 
a   touch    has    '  1    on    the    top, 

bottom    and    both    sides,    th<     total    radial 
blade   clearanci    will 
the    thickness    of   tl 
Thi    pi isitii in  ol    thi    rotor  is  then 
justed     thai      th>-     radial     blade     clearance- 
is  equalized  when  tl 
ating  temperature. 

'-iiies  runnii 
per    minute    or    undi 

bearing  is  used  9.  These 

hearings    are  and    have    the 

same  liner  adju  I  ncentric- 

sleeve    bearings    jus  i- 

supplied   thr.  ugh    ;  lie   lower  FK 

liner  pad.  and  i-  car-  p,    nts,  therefon  inst   the   atmospherii 

/'    through    the    tul.es    EE.      The    oil    flows       pres-ure    and    thi-    is    done,   by   means    of    a 
from   the  middle   of  this   bearing  to  both      water-gland  packing   //'  ll\   Fig.  2.     Upon 
ends    instead    of    from    one    end    to    the     the   -haft   in    Fig.    1.   just   in    fronl    of   the 
-  in  the  other  type.  dummy  pistons,   will   lie   seen   a   runner  of 


either  into  the  vacuum  or  the  atmosphere. 

The    water    should   come  to  the   glantfl 

under    a    head    of    about     10    feet,    or    a 

of    about    five    pounds,    and    he 

connected  in  such  a  way  that  this  pressure 
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maj  be  uninterruptedly  maintained  It* 
temperature  must  be  lower  than  the  tern 
pcrature  due  to  the  vacuum  within  the 
turbine,  or  it  will  evaporate  readily  and 
find  it-  waj  into  tin'  turbine  in  the  fi 
of    steam. 

In    any    case    a    small    amounl 

■  1 1 1  vi  watei  will  pass  by  th(  gland 
collars  into  the  turbine,  so  that  if  the 
condensed  stc.nn  is  to  be  returned  to  the 
boilers  tin-  water  used  in  the  glands 
must  be  of  such  character  that  it  maj  be 
safely  used  Foi  feed  water.  But  whet 
the  water  so  used  is  ti  i  be  reti 
boilers  or  nol  it  should  never  contain 
an  excessive  amount  of  li  mat 

ter,  as  a  certain  amount  of  evaporation 
is  continually  going  on  in  the  glands 
which  will  result  in  the  deposit  of  scale 
and  require  frequent  taking  apart  for 
cleaning. 

When  there  is  an  ample  supply 
clean  water  the  glands  may. Ik-  packed  as 
in    Fig.    12,    the    standpi  2    the 

necessary  head  and  the  supply  valve  being 
d  sufficiently  to  maintain  a  small 
stream  at  the  overflow.  When  water  is 
expensive  and  the  overflow  must  be  avoid- 
ed, a  small  floal  may  be  used  as  in  Fig 
13,  the  ordinary," tank  used  by  pluml 
for  closi  serving   the  purpose    ad 

miral.lv. 

Whin  the  same  water  that  is  supplied 
to  the  glands   is   used    for  the  oil-co 

which  will  be  described  in  detail 
later,  the  coils  may  he  attached  to  either 
of  the  above  arrangements  as  shown  in 
Fig.   14. 

When  the  only  available  supply  of  pure 
water  is  thai  for  the  boiler  feed  and  the 
condensed  steam  is  pumped  directly  back 
to  the  boiler,  as  shown  in  Fig.  15.  the 
delivery  fn  m  the  condensed-water  pumps 
may  be  carried  to  an  elevation  10  feet 
above    the  glands    where    a 

tank  should  be  provided  of  sufficient  ca- 
pacity that  the  water  may  have  time  to 
cool  considerably  before  being  used.  Tn 
most  of  these  cases  if  so  desired,  the 
oling  water  may  come  from  the 
circulating-  pumps  of  the  condenser,  pro- 
vided there  i-  sufficient  pressure  to  pro- 
duce circulation,  as  is  also  shown  in 
Fig.  15. 

When  the  turbine  is  required  to  exhaust 

againsl    a   back    pressure   of   one   or   two 

pounds    a    slightly    different    arrangement 

of   piping    must    be    made.      The    water   in 

this    case    must    he    allowed    to    circulate 

through  the   elands   in    order   to  keep   the 

temperature   bel  w    jij   degrees    Fahren- 

If    thi-    is    not    done    the    wate-r    in 

1  lands    will    absorb    heat    from    the 

main    castings    of    the    machine    and    will 

irate.      This    evaporation    will    make 

the    glands    appear   as    though    they 

leaking    badly.      In    reality    it    is    nothing 

ban  the  water  in  the  glands  boiling, 

but  it  is  nevertheless  equally  objectionable. 

This    may   be    overcome   by   the   arrange- 
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circulating  valves   may  be   used   with   any 
•  i"  the    irrangcments   above   described 


Questions  in  the    Parallel    Running 
of  Alternators 
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The  follow  r 
the   writer,  ai  i  intci  est    to  .ill 

who  have  anything  t.>  do  with  the  parallel 
operation    of    alternators       Referi 
the  accompanying   diagram,   the  questions 
-   follow  s 

1    mnected   as   shown, 
can   there  be  anj    difference  in   ph 

in    frequency    between   the 
ni  rators   while   rlu •  ' 

together  electrically? 

With  meters  connected 

as  shown  what   will  be  indicated  by  them 

II]   and  rclatn  clj  ? 

While    tin     following    explanation    will 

apply  in  machines  of  any   rapacity  but  of 

the   same   voltage,   number  of   ph;  d 

y,   it    will   1«    understood  that   the 

unit-  are  of  tl  it) .  which  will 

make  the  answer  to  question   No 

implc       Lei    n-    assume,    to    begin 
with,  thai  both  machines  arc  carrying  load 
Running 
under    these    conditions,    with    the    power 
factors  of  the  units  alike,  it  i-  impossible 
for  the  two  machine-   to  be  oul   of  phase 
or     at      different      fri 
In  wevcr,  one  condition  under  whii 
mittent  differences  of  frequency    and  titni 
phase    will   occur   and   that    will   bi 
angular    variation    in    the   velocity    of   the 
moving  members  of  the  generators,  when 
reciprocating    engines     are     empl 
prime   movers,  or    turbines    of    the    type 
equipped    with    governing      ; 
that  it  cause-  periodic  variation- 
dependent   on    the    load.     This 


.  i-  in  it  continuous  and  therefore 
it  can  hardly   he  said  that  under  tin 
ditions  in  frequency  exists. 

Lei   u-  now   assurm   thai   the  suppl)    of 
gradual!)  cm  ofl  from  tl 
unit.     This   will   result    in   this  unit   drop- 
ping   it-    load,    and    in    order    to    keep    the 

I   i-  ob\  ton-  ii 
-team  iiui-t  be  supplied  to  unil  No.  j.   The 

power    factor    may    hi    kept    at    unil 
viding  the  gcncratoi 
inductive   load 
the  existing  current        It    li 
continued  until  all  tin    steam  has  been  cut 
off  from  No.  i  unit,  and  during  this  time 
hii  i    been    ti  ansf<  rred    gradually 
from   No    i    unil   to   No.  -'  unit,  the   fre- 
should  he  held  constant,  and   the 

•  :  :tor  at  a  maximum.     A 

all  the  steam  is  cul  from  No.  t  unit,  No. 
2  unit  will  have  to  supply  the  energy 
necessary  to  keep  No  nchronous 

Speed,   the   latter  machine  then    running  as 

a  motor  and  driving  its  engine  or  turbine. 
If  the  frequency  of  No.  -»  unit  is  held  con- 
stant, thi  speed  and  frequency  of  No.  i 
will  also  be  constant  and  there  will  he  no 
difference  between  the  two  units,  i  the 
-peed    of    No      1    is    directly    dependent    on 

•In    -peed  of  No.   2.     There  will  also  be 
the  power  factor 
held  at  maximum  by  the  adjustment 
of  the  field  currents.  At  this  point,  the  state- 
ment   may    be    made    that    as    long    a-    both 
machines   have  normal  field  excitation  there 
bsolutely  no  difference  in  phase  or 
frequency   when   the   machines   an    opera 
di  i  the  ci  inditii  ins  pre\  iously  stated. 

It'     il nditions     are     changed     -i  ill 

farther,   by    gradually    decreasing    tin     field 


due  to  the  PR  losses  in  the  conductor 

and    while   these   losses   may    not    be   ver; 

.ni  rents  should  ri  acl 

a   high    figure    (the   loss   increases  in   pro 

pi  ii in  the  square  of  the  current),  the 

total  loss  may  reach  a  figure  which  is  an 
preciahle.  A  farther  decrease  in  the  field 
current  of  No.  i  will  magnify  thesi  condii 
tions  until  zero  excitation  on  No.  t  is 
reached.     Up  to  this  point  No.   I  will  run 

m   ii-    motor,   and    under   the 

conditions  described  phase  differences  will 
exist,  hut  not  a  difference  in  the  rati  rJ 
peed  of  the  two  units.  This  hold-  good 
as  long  as  both  machines  have  their  field] 
excited,  either  normally  or  otherwise 
Immediately   on   opening  the   field  circuj 

oi     No.     I     unit     the    characteristics    of    i 
operation  are  changed.     It  is  no  lonj 
synchronous  motor,  bul  runs  as  an  induc- 
tion   motor,    which    i-    never    in    absolufl 
synchronism    with    the    supply    generator 
some   difference    in    speed    always   exists. 

When  running  thus.  No.  i  nun  will  have 
all    the    characteristic-    of    a    scpiirrcl-cage 

induction  motor.  It  is  a  well  known  fafl 
thai  Foi  in  li  3  motoi  to  exert  any  torque 
a  certain  amount  of  slip  ,,r  differenc 
speed  is  necessary,  and  this  will  be  the 
case  when  No.  i  unil  is  running  with 
unexcited  field;  there  will  be  ju-t  enou 
-lip  to  provide  sufficient  torque  to  pull 
around  the  prime  mover  to  which  il 
coupled.  This  slip  will  he  of  small  value 
perhaps   nol    more   than    l    per   cent.,   hut   it 

must  be  there  or  the  unil  would  o 
a   dead    stop.      It    is   under  this   conditio! 
and  this  one  only,  thai   any  differenc 
sliced  between  two  identical  machines  ca 

exist. 


e. 

ut 

: 


f        Indicating  Wattmeter 
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'  of  \'o.    i   unit,  this  will   result   in  Answer  to  question   Xo.  2:     With  bot 

v    of    "wattless"    or    synchronizing  units   carrying  load   the  meters   will    inn 

current-  between  the  two  machines  and  a  cate  as  follows: 

or,    i-  the  currents  in  Meter  F  will  indicate  the  true  combine 

No    t  unit  will  lag.    Other  conditions  (the  output  of  both  inachim    .  regardless  of  ti 

n    the    external    circuit)    remaining  power  factor,  and  will  he  equal  to  the  stu 

unchanged,   the  output   of  No.  2  unit  will  of  the  reading-  indicated  on  the  meters' 

he    cross    currents    increase,  and  P.     Meter  li  will   indicate  the  curret 


Jul>     l.v     IWI 

lowing  to  the  lino,  while  meters  A  and  B 
will  indicate  the  current  flowing  from  the 

\c  machines  to  the  line  and  also 
the  cross  currents  passing  be'twecn  the  two 
machine-.  In  other  words,  th<  sum  of 
tin-  indications  of  the  ammeters  ./  and  li 
will  always  be  greater  than  that  of  li,  re- 
gardless i>i  the  power  factor  at  which  the 

its   are  opei 


Discussion    on    "Small  Steam- 
Turbines" 


In    our    June    Jy    number,    an    abstract 
11   of   Charles    II.    Burleigh's   dis- 
al    the    local    Boston    meeting    of 
S.   M.    !..,  "ii   George   A.  Orrok's 
paper  on    "Small   Steam   Turbines,"   pre 
it  tin.    Washington  meeting  of  the 
society  in  May.     Besides  Mr.   Burleigh,  a 
number   of   those    present    at    the    Boston 
li.nl    something    to    say    on    the 
and    in   the   following   i-   given   a 
stract    of   their   remarks. 
,     Mr.   London,  of  the  Terry  Steam   Tur- 
jbJBC  Company,  of   Hartford,  thought  thai 
there  w  is   not    much   room   for  discussion 
iic\    a^   between   one  turbine  and 
of     t!  u     smaller     sizes.       In     the 
large  turbines  a  pound  of  steam  pressure 
may   mean   Jjooo  to  $4000  a   year   added 
ito   the   coal    bill,   but    in    the   ca^e   of   the 
Ismail    turbine,    where    it    means    only   $10 
|tj  1  r  25  a  year,  there  is  no  good  reason 
Car   so   much    talk   about    efficiency.      This 
small  sum   is   amply   repaid  by   the  differ- 
ence in  cost  of  the  machines.     It  was  Mr. 
London's   opinion   that   the  most   valuable 
part   of   Mr.   <  >rrok's   paper   was   that   part 
bringing   out    and    showing   the    simplicity 
of  the   construction   of  the  turbine   at   the 
present  time.      In  a  very   few  years  even 
engineer  will   understand   the  construction 
of  the   steam   turbine  as   thoroughly   as   he 
■low    knows    ii,,     engine,    and    he    will    he 
able    to    make    his    own    repairs,    which    is 
the  principal  argument    now    used   against 
the    turbine.      The    steam    turbine    is    all 
right       The    paint    is    to    get    something    to 
couple  up  to   it       Pump  builders  are  now 
making  pumps  to  suit   turbine  speeds,  the 
generator   people   are   doing    likewise,   and 
those  making  blowers  take  the  speed  into 
account.     This  in  itself  is  an'acknowledge- 
ment  that  the  turbine  is  here  to  stay. 

Charles  B.  Rearick  was  firmly  con- 
vinced that  in  all  classes  of  pump  service 
die  turbine  could  take  care  of  its  end  of 
the  work.  Pump  speeds  are  not  al- 
ways ideal  fur  the  turbine.  This  means 
a  compromise  and  usually  a  sacrifice  in 
the  efficiency  of  the  pump  to  get  the 
best  speed  for  the  turbine.  Even  when 
the  turbine  is  run  at  low  speeds  and  con- 
sumes 50  per  cent,  more  steam  than  the 
engine,  it  i-  a  small  matter  when  it  is 
considered  that  So  per  cent,  of  the  heat 
in  the  steam  is  returned  to  the  boilers, 
and    the    operation    and    maintenance    are 
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d.        Where     I                              of     im- 
portance, such  as  hi  isolated  dyna work, 

the  speeds  are  usually  high  enough  to 
give  results  unite  as  good  as  those  of 
the  reciprocating  engine,  and  in  some 
cases   better. 

Professor  Reid,  was  of  the  opinion 
that  the  amount  of  coal  burned  did  make 
a  difference.  Several  times  latelj  a  manu- 
facturer had  said:  "1  am  exceeding  theca 
pacity  of  m\  plant.  What  shall  1  put  in? 
Shall  I  put  in  an  engine  Iarg<  enough  for 
the  peak  load  and  carry  the  whole  thing  on 
it,  "I"  put  in  a  small  engine  and  a  turbine  to 
carry  ii  part  of  the  time?"  If  the  manu- 
facturer finds  that  his  coal  bill  is  running 
up  with  the  turbine,  there  is  going  to  be 
trouble  for  whoever  recommended  the 
turbine.  The  0  al  bill  does  make  a  dif- 
ference. 

In  reply  to  Professor  Reid  and  a 
similar  question  by  Professor  Mollis.  Mr. 
Rearick  enlarged  on  *  his  previous  talk 
and  gave  his  opinion  that  the  question  of 
-team  consumption  on  an  auxiliary  should 
not  be  considered  on  the  auxiliary  itself. 
W  hat  1-  wanted  is  a  low  coal  consumption 
[or  a  complete  installation.  An  auxiliary 
may  require  70  pounds  of  steam  per 
horsepower,  but  if  the  exhaust  is  all  re- 
turned to  the  heater,  no  more  coal  is  re- 
quired than  for  a  more  efficient  unit,  for 
the  heat  is  returned  to  the  boiler  to 
evaporate  the  extra  water.  Over-all  effi- 
ciency   is    the    prime    consideration. 

R.  II.  Rice,  of  the  General  Electric 
Company,  gave  an  interesting  explanation 
of  the  reason  why  the  turbine-water  rates 
decrease  as  the  load  goes  up.  The  im- 
pulse turbine  is  essentially  a  turbine  of 
partial  admission,  using,  except  in  special 
cases,  onlj  a  portion  of  the  initial  cir- 
cumference for  passing  steam  through 
the  buckets.  In  the  case  of  the  condensing 
turbine,  multistage,  the  last  stage  is 
usually  designed  at  the  right  hight  of 
bucket  and  proportion  of  nozzle  to  use 
the  entire  circumference.  If  it  is  a  four- 
stage  machine,  the  next  to  the  lowest 
stage  will  use.  perhaps,  one-half  of  the 
circumference.  The  area  could  be  so  dis- 
tributed as  to  include  the  entire  circle, 
but  that  would  involve  excessive  shorten- 
ing of  the  buckets.  For  that  and  other 
reasons  half  the  circumference  is  used. 
In  the  second  stage  a  -till  further  nar- 
rowing of  the  steam  path  is  used,  and  in 
tage,  for  convenience  in  making 
the  buckets,  a  short  arc  is  used,  perhaps 
QO  degrees.  If  it  were  attempted  to  use 
the  entire  circumference  of  the  wheel  in 
a  noncondensing  turbine,  it  would  be 
necessary   to    use    so   minute   a   bucket    that 

the    machine    would    be    impracticabli     to 

manufacture,    and    would    he   inefficient.     It 

1  ,    then  hue.    necessarj    to    use    a    short 

arc,  and  this  diort  arc  decreases  the  cost 
of  the  machine,  and  enables  a  reasonable 
bucket  -peed  to  he  achieved,  the  particular 
speed    of    the    bucket    depending   on    the 

size  of  the  turbine. 

;   the  reasons  why  the  turbine  in- 


creases its  economy  as  the  load 
is  that  it  uses  a  larger  circumference; 
and  a  smaller  percentage  of  the  total 
power  developed  is  lost  in  friction,  eddj 
currents  and  leakage.  The  steam  pressure 
and  area  of  the  nozzle  system  determines 
the  amount  of  -team  that  can 
through  a  turbine.  In  a  machine  with 
nozzles    wide    open,    the    area    must    he    s. , 

mi  d  that  the  maximum  load  in- 
tended to  be  put  on  it  can  be  carried. 
Otherwise,  the  machine  would  be  shut 
down   before   the   overload   cann    on      [I 

that  the  nozzles  which  are  de- 
signed to  utilize  this  pre  s<  in  1  ,,i  thi  t 
overload  will  hi  too  largt  for  running  a 
light  load,  and  consequently  the  efficiency 
must  drip  off,  because  the  full  1"  1  I 

am  pressure  available  is  not  being 
obtained.  Therefore  it  has  been  found 
advisable  to  design  thi  nozzle  system  for 
full  boiler  pressure,  and  to  use  a  larger  or 
smaller  number  of  nozzles,  according  to 
the     load.        When     using     a     smaller     arc 

of  the  wheel,  the  full  economy  of  which 
the  nozzle  is  capable  can  be  secured,  and 
only  the  proper  number  of  nozzle-  are 
open  to  give  the  proper  load  condition. 
Therefore,  the  choice  of  the  turbine  di- 
minishes for  certain  power-,  and  is  a 
compromise  between  the  proper  wheel 
speed  and  the  permissible  cost,  and  the  ef 
ficiency  of  the  machine  at  light  loads 
depends    on    the    governing-  system. 


The   Diesel   Engine 
i:,    W    H    Booth 

A  paper  on  the  Diesel  engine,  as  the 
motive  power  in  substation  work,  more 
particularly,  was  read  recently 
the  Institution  of  Electrical  Engineers 
in  London  The  peculiarity  of  the  Diesel 
engine  as  made  in  Europe  and  prob 
ably  elsewhere  is  that  it  is  extremely 
regular  in  it-  performance  and  turns  out 
power  for  a  certain  fixed  number  of  ther- 
mal units  of  fuel  value. 

As    one    of    the    speakers    in    discus-ion 
of  the   paper    showed,   the    Diesel   engine 

has  the  virtues  and  the  defects  of  its 
qualities.  No  matter  how  far  out  of 
order  a  steam  engine  may  he.  it  will  run 
if  steam  is  turned  into  it  ;  it  is.  tin 
possible  to  run  1  -team  engine  when  ill  a 
very  uneconomical   state  of  repair      There 

1  certain  advantage  in  this, 
for  sometimes  it  i-  desirable  that  an  en- 
gine should  run  uo  matter  what  its 
condition 

The  Diesel  engine  works  with  a  very 
high  initial  pressure'  due  to  the  high  com 
tiii--.ii 01  of  a  charge  of  pure  air  Ignition 
of  the  fuel  1-  caused  bj  the  high  ti 
ture  of  this  highly  compressed  charge. 
bli  hi  obtain  high  compres- 
sion unless  the  piston  and  cylinder  of  the 
engine  are  in  good  order  and  tight  ;  SO 
the    engine    will    not    work    unless   it    is    in 
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n  In    the 

■  1    work- 

;md    in  The 

11  r   indi- 
il     being 

which    1  ■•    lo    thai    fig- 

ure.    Tl  '  ■    horsepower 

r  hour,  and  it 
•   the  particular  tc-.ts 
which    -  r<     made 

with    a  tnall    ex- 

1  (iesel   engine 
Fahrenheit,  nr 
temperature, 
the  cylinder  at  ordi- 
nary   ati  or    say 
I'lic      exhaust 
volume    must,                       be    abi  ut    two 
and  a  half  times  the  intake  volume,  not 
of  volume   due  to 
•m  the  hydn 
the    fuel.     Tl                         cubic    foot    of 
air   drawn   int"   the   cylinder   about    three 
cubic    feet    of    mixed    gases    are    1 
hence,  the  exhaust  gases  must  pn-h  away 
olume  in 
of    the    initial    volume    taken    in. 
Though  the  exhaust  is  not   all  condens- 
liquid    it    i^   all    reducible    in    vol- 
ume   t'                             ■    and    might    he    re- 
duced  by    passing    it    through    a 

ler.      With    an 

engine    running    a<  ins    per 

minute,    giving    .So    exhaust    strokes,    for 

I     cylinder     capacity 

•.ill    be    two  tcess    of 

each     exhaust     stroke,     or     160 

cubic  feet  pe.r  minute.     Now,  to  displace 

sphere  rcc;ui: 

it-pounds    "f   work.     The   energy 

!.    therefore, 


2000 


320,000 


foot-pounds  or,  say,  to  horsepower 
which    might    !»•   economized    by   cooling 

the  effluent  gasi  pheric  temper- 

ature  before   they   leave-  the   exli.r 
let     The  inference  is  that  an  appreciable 
econonr  if  the  exhaust  is  re- 

duced in  velocity  by  means  of  gradually 
enlarging  pipe  discharging  into  a  cooling 
chamber  whence  the  escape  is  free  to  the 
atmosphere. 

.The  wor-t  of  such  papers  as  this  is 
that  the  authors  always  draw  compari- 
tween  what  they  advocate  and 
what  is  already  at  work.  The  author 
of  this  paper  compared  costs  of  Diesel 
equipment    with    thosi  and   of 


rose  and  de- 
nied all  I  gh  the)  tin  in- 
1     them. 
Such  comparisons  an  best,  for 

-1  be  worked 
That  the   Diesel  engim    ha 

lusively  proved  b)  the  fact 
that  already  there  are  at  work  engines  to 
the  amount    "i 
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small     dircct-curreti 

nsi'd    in    1/    three-wire   sys- 


Arc 

tern? 

The  generators   supplying   the   working 

current  to  a  three-wire  system  are  usually 

■liines.   but    two    Small    generators 

•-:  1!    in    o mnection    with 


them  i"  o ■  1 1 1 1 > •  nsati  fi ir  an  unbalanced 
load  "ii  either  side  ol  the  system.  \  pair 
•  •I    small  generators   used   in   this  waj    is 

called  a   balancer    set 

107.;.     Explain  how  a   balancer  set  un- 
balanced,   both   the 
balancer   generators   0  unloaded 

but    when    unbalanced,    one    ma- 
let    ti      as    a    generator    and    the 

iiliiiuil    current 

of   the    two    machines    compensating    for 

the  increased  load  011  the  generator  side. 

Balancer  sets  are   Rat-compounded   so  a> 

tii  keep  the   voltage   on   each   side  equal, 

load.      They  afford  a   verj 

ii  in      method      for    •  obtaining      a 

neutral  on  three  wire  systems,  and  a  small 

balancer    can    be    used    on    systems    of 

tpacity.     The  amount  of  nnbalanc- 

tween  the  two  sets  on  the  system 

d<  ti  rmines  the  capai  irj   of  the    •  1 

1074.     Illustrate  and  describe  a  typical 

tlatu  er  set. 
Rio     ',rii   shows  a  halancer  set  made  by 
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DISSEMBLED  tl     BALANCER    SI-'.T   SHOWN    IN    FIG     303 
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ling  14  main  field-magnet 
poles  m,  s,  etc.,  and  the  same  number  of 
auxiliary  poles,  m,  m,  1  midway 

between  the  main  field  magnet  pol 
are  wound  with  insul  1    wire  or 

■  I  in  series  with  the  anna- 

< 'I    aro  nd  tl  e  auxiliai  j  poles  \  aries 

with  the  load  Id  winding  is 

li  shunt  kind  but  a 
compound  or  series  \\  inding  may  be  u  1  '1 
n  lien  sen  ici  1  onditii  ms  require  it  I  he 
generator  shown  has  a  shunt  winding. 
1078  h  there  any  other  special  form 
of  Held  magnet  used  in  standard  com- 
mercial generators? 
Yes  :  one  builder  •  >  npensat- 

ding   and    1   p  istructed 

field  magnet  to  neutralize  armature  re- 
action and  imp  1  on  The 
field  magnet,  v,  ith  i  1 
111   Fig.    ?or> 


Hi..    305.     LARGE    DIRECT-CURRENT  G-POLE 

TYPE    MADE    BY    fHE  GENERA!     EI.ECTRII     COM1    \XV 


There    is    no    hand-fired    furna  ■ 
«  hich,  under  .,  ! 

results    can    be    obtained    as    from    many 
different    pattei  !      . 
and  nf  two  eqi 

require  the  less  attention  from  thi 
gn  es  thi 

ical   hand  are  those   that  ap- 

pn  ach  most  ni  0  the  o  mtinuous  feed 

of  the  mi  1     'nicer. 


neral    Electric    (  umpan} 
■  n    a    _'5o-\ult    three-wire    system.      The 
principal     pasts    composing     the     51  I 

.vn    separately    in    l-'ig.    304.       The    two 
rator    frames   a   and   <■.    Fig.    3  13,    an 
eted    together    through    spacing    bl 
and    both    armatures    m    and    11,    Fig 
are   mounted   on    a   common    shaft    which 

trengthened   by   means   of   an   in 
in  size  between   the  armatures.     A   fan 
ntcd    between    the    armatures,    draws 
into    the    spare    Ik 'ween    the    two    ma- 
nes    ti)     prevent    uml 

veined  by  the 

of  auxiliary    magnet   f   l<~s    in    u    gen- 

I  he  size  of  generator  for  a  gi\ 

in    be 
ried    for    short    peri. 

Explain   the  effect  1  f  such  poles. 

in  field- 

n    ic   field   1  1" 

-    to    reverse    the    current 

promptly   in   the  armature   coils   short-cir- 

'iiimutat'on.    the    brushes 

remaining    in    a  m        The    in 

rence     by    armature     reaction,     which 

ordinarily      produces       sparking       at       the 

ength 

of    the    auxiliary     field  !,       the 

auxiliary    poles    i-    alw  i    nal    to 

the    load,    the    coils    being    in    series    with 

the  armature. 

1077      Illustrate    and 
erntnr  of  the  auxiliary-pole  type. 
rig.    305    -hows    a    2100-kilowatl 


OLE    AND   FIELD    RINGS    of    I  UK    GENERATOR    SHOWN     IN     ;i 
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Practical     Letters    from     Practical     Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want  to  Know    About  Your  Work,  and  Help  Each  Other 

WE     PAY     FOR      USEFUL     IDEAS 


ge   Problem 


changes 

ie  of  the  pilot  lights 

100-volt    t\v  1 

removed  from  socket 

-  icket  No  3,  replacing 

:i   brofa  ■  t   No.  2   had   no   lamp. 

When  the  lamp  was  in  socket  No.  1  the 
« hen  taken  out  the 


either 


,  i   will 


MM 


Fallacious  Reasoning 

On    p  tin     June    1    number, 

C.  M.   Ripley  says  that  the  volatile  mat- 
ter in  soft  coal  amount-,  to  from  30  to  40 


witch    for  indicating   the  vol  much  mort   work  than  the  same  weigh 

of  hard  coal.  Many  never  went  hack  to 
anthracite,  and  the  percentage  of  the 
latter  used  is  v  civ   small. 

Iii  my  work,  anthracite  egg  showed  an 
evaporation  of  water  from  and  at  -'12 
degrees  of  9  15  per  pound  of  coal.  Cleal 
neld.  spread  even  and  the  fire  kepi  thin. 
evaporated  oj?]  pounds  of  water  per 
pound  coal.  Clearfield  fired  heavy  and 
coked,  evaporated  ro.63  pounds  of  wan 
pet  pound  of  coal,  and  Georges  Creek 
[0.8jJ    pounds. 

In  those  days,  nut  coal  was  the  small 
.  ~t   ~ize  of  anthracite  and  all  below    was 

pea  and  dust,  all  mixed  jusl  as  it  came 
from  the  screen--  of  the  coal  dealers 
This  was  burned,  either  with  a  steal 
blower,  or  mixed  with  soft  coal.  Tin 
price  varied  from  $0.75  to  $1.50  per  ton 
according    to    the    demand. 

W.   1-    Crane. 
Sroadalbin.    N     Y. 
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remained  the   same,  but  when  put 
in   socket    No.   .?   the   voltage    fell   hack   to 
112. 
This   was  quite  an   interesting 

n  men  and  will  likely 
be  for  others.    The  sketch  of  the  apparatus 
itted    with   the   hope   that    readers 
may  be  able  to  Supply  the  proper  connec- 
tions to  give  the   f  ilts. 

The  lamps  are  indicated  at  /.  2  and  3, 
the  potential  transformers  at  T.  The  volt- 
meter  is   shown,   and  below   the   voltmeter 


IN    VOLTAGE  PRO 


per  cent.,   and    for   tin-    reason    it    is   dif- 
ficult   to    lid    more    than    from    60    to    65 
per  cent,  boiler  efficiency  with  bituminous 
coal,    while    anthracite    will    give    from    -o 
r   cent. 
I'p  t.i  about    1870,  the  manufacl 
the  East  knew  nothing     boul  soft  coal  as 
fuel    for    boilers,    but    in    that    year    there 
strike    in    the    anthracite     field-: 
manufacturers    were    driven    to 
coal    and    they    had    their    eves    opined    to 
the  fact  that  one  pound  of  soft  coal  would 


Cost  of  Cleaning  Boilers 

In  the  June   1   number,  an  editorial  sttg- 
-est-  that  the  subject  of  the  cost  of  clean 
iiiy   boilers   he   taken   up.      It    would   be 
teresting  and  important   for  those  fiavil 

experience  with  machines  for  purifyins 
and  filtering  water  to  tell  us  as  to  tin 
cost  of  the  machines  per  horsepower  an< 
1        cost    of   purifying   the   water. 

As  far  a-  lime  -alt-  are  concerned,  the.' 
can  easill  be  taken  care  of  within  tin 
boiler  and  at  small  expense,  but  the  get 
ting  rid  of  the  respiting  sediment  in  son 
types  of  hoiler  i-  laborious  and  espen 
-i\c.  Magnesia,  iron  and  clay,  and  alsi 
different  kind-  of  c  1  getable  matti  1 . 
well  as  ordinary  mud.  form  quite  anothe 
proposition. 

Coke  niters  will  tak<  care  of  a  mode 
amount  of  oil  and  also  general  impuritic; 
if  the  water  is  lieand  before  entering 
filters.  When  the  coki  goes  to  pit  CS 
iul  :  for  the  line  particles  close  11 
the  passages  and  shut  off  the  water.  Thcr 
is    also    some    sediment. 

The  cost  ot  cleaning  should  include  ai 
cost  for  solvents,  labor  and  injury  t 
brickwork  from  cooling,  extra  fuel  use. 
in  heating  and  the  cost  for  capital  fo 
extra  boilers  required  On  tin  other  side 
if  the  water  can  he  made  absolutely  clea 
and  pure,  will  such  water  be  a  cans 
deterioration   of   the   boiler? 

\V     R.    Cka> 

Broadalbin,  X    V. 
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Reducing   Cost   of    Repairs  and 
Maintenaiu  < 


Having  iv.i.l  with  interest  man)  descrip- 
tions of  repair  .1  •  >  1  > > .  I  will  give  some  rules 
which  I  have  used  to  reduce  cost  of  re- 
pairs and  maintenance. 

First,  one  should  secure  job  curds. 
Fig.  i.  ami  a  loose  leaf  record,  Fig.  ->. 
The  cards  ma)  he  of  good  paper  put  up 
in  blocks  of  too,  tin  which  air  printed  the 
•Into  line,  machine  number,  nature  of  the 
nil  the  repairman's  name.  There 
ik  -.  with  hours  in  the  upper 


needed  . 

ate  attention,   ti  I       in   the 

machine  or  1 1  pair  shop,  the  fill  -  indicating 
when  work  should  In-  attended  to. 
1  ■  J     : 
Chattanooga,  Tcnn. 


A   Problem   In   Power 

The   .1  ■    sk<  tdi    ref<  1 

\.    Carruther's    problem    which 
in  the  April  6  number. 

The   end    view   of   the   shafts    with    the 
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I  In-  onl)    function  of  K  i 

lop,. m-  or  reversing  its  di 

lion    when    at    the   dead   center. 

I'll  iv  K    I'..    Row  1  1  \ . 
Minneapolis,  Minn. 


Siphon   1  )iscussion 

!<■  i'  1  ring  lo  the  "  \  Siphon  Dimmit 
•ion''  in  a  recent  number,  however  much 
nature  may  dislike  the  presence  of  a 
vacuum,   ii    is  .1   physical  impossibility   for 

nature  to  push  water  up  40  feet  ami  over 

■.■'lion. 

"Jimmy  the  oiler"  must  remember  that 
nature  is  the  only  force  acting  i"  this 
case  to  raise  Liu  watet  ;  .mil  a  column  of 
water  bul  .;  1  feel  high  could  be  sup- 
ported  even  if  we  had  a  perfect  vacuum 
at     tin      neck     of     the     siphc  n.     sine      1 1 1 1  ~ 

the   pressure   of   the   ai 1 1 

on  the  surface  of  water  in  the  reservoir. 
'I  he  Ion-  down  leg  exerts  no  positive 
force  i"  lni  the  water  in  the  short  leg. 
1 1  the  siphon  were  filled  with  water  and 
released  simultaneous!)  ai  the  two  end-. 
hi-  water  would  break  at  the  neck  ami 
Hi i\\    di iu  11  eai  li   Ii  g 

But   how  far  would  the  water  descend? 


row  and  ten-minute  spaces  tlirectl)   under 

■ach  hour,  the  time  of  commencing  and 
dishing  the  job  to  he  indicated  by  a  cross. 
ord  leaves  contain  at  the  top  a 
1k  space  for  the  name  and  number 
the  machine;  there  1-  a  marginal  line 
ill  the  left  side  for  the  date,  and  three 
•'f  dollar  ami  cent  lines  are  on  the 
it  side,  the  first  set  to  he  used  for 
rkmen's  wages,  the  second  for  the  cost 
material  and  the  third  for  the  total 
t.  The  workman  <tntc<  on  the  back 
adl  card  tin   kind  and  quantity  of  ma- 

Iiistallimr  ami   Maintenance  of  Machine  No. 


MK       HOW  I.! .'. 


net     in 


If     tl> 


Name  Of  Machine  1^t^x^^o-c-Z    Hgn^cL  Cua.  Jb crrnJlyUAA.oJl^ 


'  C^yeg.   >Vkvr^ 


0   dJi^Gmr 


~TgtijL 


id.        \t    the    end    of    each    day    he 
all    the    card-    for    the    day.   and 
in    into   a    box.    from    which    they 
re  taken  each  morning,  assorted  as  to  the 
lachine     number,     and     entered     in     the 
ecord,  when  the  cards  are  destroyed. 
For  locating  and   determining   when    re 
airs    are    needed,    a    perforated     tab    of 
cratch     paper,     placed     in     a     substantial 
ntlier   hinder,   is   almost   a   necessity.      In 
his,   notes    should    he    made    of    every    de- 
ct  noted  in  going  the  rounds,  noting  but 
ne   machine    on    a    leaf    and    giving    the 
•'line,    number    and    nature    of    thi 


crank  disks  .  /  and  ll  are  shown.  The 
crank  pins  /.  and  /■'  are  joined  b)  the 
1  mcctine.  rod  ('.  At  (,'  and  //  are 
rhanging  cranks  rigidl)  fastened 
to  the  disks  by  the  pins  £  and  /  respec- 
tively.     The    pins    /    and    J    of    the   cranks 

ai in. did    b)    the   bar   A",   which   must 

be   equal   and   parallel    to   the   connecting 

i".]    1  I  In-   circle    scribed    by   /    is   of  the 

same  diameter  as  the  one  scribed  by  /. 
and  G  and  //  may  be  of  any  length  and 
turned  .11  an)  angle,  provided  they  are  al- 
way?  equal  and  parallel  and  are  not  the 
center    line    of   the    crank    pins    and    shafts. 


wen      no    possible     manner    in 
which   air   could    enter,   or   be   present,   we 
should  have  an  "almost  perfect  vacuum," 
as    the    "Chief"    remarked.      Although    the 
water  mighl   rush   completely   pul   of  the 
tube,  due  to  the   high   head,   it    would    n 
turn   in  the  pipe  and   be    vaporized   until 
the  vacuum  decreased  to  a  pressure  eqim 
alenl    to    the    temperature    of    the    watet 
This    pressure    corresponding    to    a    given 
temperature    may    he    found    in   an)    hand 
hook   among   the   properties   of   saturated 
steam.      Thus,    if   the    water   temperature 
uld    remain    at 
that    temperature,    it    would    he    vaporized 
until   the  pre^uie   increased   to  0.52   Rich 
of     mercury,     absolute,      at      which      point 
vaporization   would   cease,   and    il 
would   stand   at   a    highl    of  .3.5..?   feet;   as 
-'"nine  barometi  r,     and     the 

lower  reservoir  at  sea  level.  The  high! 
of  water  in  lh<  horl  Ii  -  ■;  ould  1"  ap 
proximatcl)  one  fool  less,  due  to  ihe  dif- 
ference   iii   elevation 

The  foregoing  action  as  stated  is  en- 
tirely theoretical,  however,  and  we  would 
have    far    from    a    perfect    vacuum    in    any 
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revolutions  shown  Curves   (or   Condenser   Design 


What    Ails   the   Diagrams? 

ram    is 
im  the  crank  end,  and  thi 
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the  direction  that  the  expansion  line  run 
K.  R 
Anderson,   1ml. 


oom    Kinks 
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under   a 

mak<    n  possible  to  enter 

this   tried  with 
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inch  main  valve  leaked  badly.     'I 
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RMISSIBLE    VELO  \  \l      \T    DIFFERENT    VACUA    THROUGH     EXHAUST-STEAM     PIPES     \NT>    PA 

WIp   RECTANGULAR   SHAMS.  CURVES    l-t.    I -.10,    I    4" 
KEIN'G   I  HOSE  SHIES    \RK    IN    Til  \ 


js  that   the   string   which   operates   the  in- 
dicator   drum    is    sl< 

the  reducing 
lowing  the  string  to  gain  in  some  manner. 
The  crosshead  draws  the  drum  to  the 
point  where  the  offset  starts  in  the  corn- 
line  or  admission,  whichever  it 
•nay  be,  and  at  this  point  the  strit 
the  additional  length,  and  the  spring  in 
the  drum  causes  the  drum  to  jump  ahead 
of  the  crosshead.  making  the  offset,  and 
also  moving  the  di:  s 


•  and  getting  a  fair  stream  of 
water,  he  went  on  top  of  the  boiler  to  1  iok 
inside  and  see  hi  w  things  were,  when 
the  bottom  of  the  valve  came  off.  scalding 
him  and  tying  the  plant  up.  T  beli 
valve  was  fractured  by  running  the  cold 
water  in  such  a  large  quantity  as  to  cause 
water  hammer,  as  there  was  [25  pounds 
pressure  on  one  side  of  the  valve  at  the 
time 

D.    F.   Crowther. 
Boston,    Mass. 


20.  inches,  with  the  barometer  at  ,fo  ir 

The  condensers  having  theii 
ports,  passages,  etc.,  designed  ir 
cordance  with  the  velocity  given 
curves,  have,  in  all  cases,  come  u|  < 
their  guaranteed  results.  These  "flff 
are  submitted,  trusting  that  they  wil  *.] 
of  interest  and  value  to  readers.  ^ 
drawings  are  self-explanatory  and  * 
more  particulars  need  be  furnished. 

Table    I    gives    the    properties   of  St  11 
at  all  vacua  from  o  inch  up  to  20.0  in<  £ 
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.8 
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987 

.7 
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.6 

92 
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.S 
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111.5 

44.2" 
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.2 
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.1 
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35 
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90 
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115.0 

46.1' 
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33!3 
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.8 
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30 
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90.5 
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.7 
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48.5' 
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.6 
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976 

.6 
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25 
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198.0 
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.4 

88 

1.768 
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1029 
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11.30 

199.0 
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33.9 

979 

.3 

87-'j 

1.817 
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50.5 
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1C2S 

6.5 

21?3 

11.54 

200.0 

93.3' 

33.3 

974 

a. 

87'i 

1.866 

124.0 

51.1 

183 

1028 

6.0 

20 

11.79 

201.0 

93.8' 

32.7 

974 

.1 

87 

1.916 

125.0 

51.6 
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1027 

5.5 

18' 3 

120C 

202.0 

94.4 

32.1 
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26.0 

86-j 

1.965 

126.0 

52.2 
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1026 

5.0 

16"?3 

12.28 

203.0 

95.0 

31.5 

972 

25.S 

86 

2.063 

128.0 

53.3 
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1025 

4.5 

15 

12.52 
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95.5 

30.9 

971 

.6 

85'  3 

2.161    1  129.0 

53.8 

loo 

1024 

4.0 

13!3 

12.77 

205.0 

96.1 

30.3 

971 

.-i 

84-3 

2.259      131.0 

55.0 
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1023 

3.5 

11-3 
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.2 

84 
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1022 
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10 

13.26 
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29.1 
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25.0 

83!S 

2.456 

134.0 

56.6 

141 

1021 

2.5 

8b 

13.51 

208.0 

07.7 

28.5 
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24.8 

82-' 3 

2.554 

135.5 

57.5 

136 

1020 

2.0 

ti;3 

13.75 

209.0 

98.3' 

27.9 

968 

.6 

-2 

2.652 

137.0 

58.3 

131 

1019 

1.5 

5 

14.00 

210.0 

98.8" 

27.4 

967 

.4 

81?3 

2.751 

138.0 

58.8' 

128 

1018 

l.u 

8b 

14.24 

210.5 

99.1" 

27.1 

967 

2 

80-'. 

2.849 

,  139.5 

59.7 

124 

1017 

0.5 

1-3 

14.49 

211.0 

99.4' 

26.9 

Oo  7 

'       24.0 

1    80 

2.947    i  141.0 

60.5 
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1016 

|     0.0 

0 

14.74 

212.0 

100.0 

26.4 

966 

: 
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TABLE  2.     BRASS  CONDENSEB    rUBES 
Coppek,  70%;  Spki.ti.k,  29%;    dN,   L%. 
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130 

■i„ 

314 

and  also  shows   the   relation     1  1   temper- 

1  acua. 

Iculating 
the  area  of  steam  ports,  etc.      1 1 
n  velocity  being  mail 
reference  should  be  made  i"  the  table  to 
ascertain  the  volume  "f  the  steam  at  any 
particular  vacuum. 

rabli     !  relati     1 ndi  nsei    I 

ti  rnal    diarrn 
surface   in   lim 

and  mi  forming  tl 
position 

W.  \'i\,  1  \T  Tri 
London,  Eng 


Vibration  and  Tension 


If   a    stretched    rope    under    tension    i- 
^.  t  t',  vibrating,  the  number  of  vibrations 
will  be  directlj  proportional  to  the  square 
its   tension. 

If  an  elevator  oar  is  suspended  by  two 
ropes  of  equal  length  and  size,  the  rope 
carrying  the  greater  load  will  vibrate 
f  ist(  r  than  the  oihi  r.  For  ins! 
ropi  No.  1  vibrates  four  timi 
as  rope  X,>.  2,  No.  1  is  carrying  4/4=2 
times  the  load  No.  2  carries;  or,  if  No.  1 
vibrates  1.2  times  :o  fast  as  No.  2,  No.  i 
is  carrying  4/1.2  =  1.095  times  as  much 
weight  as  No'.   1   rope. 

I  Coward  F.  Mum 

Oakland.    Cal. 


From  in,, st  textbooks  of  physio-  one 
can  satisfy  himself  as  to  the  reliability 
of  the  equation 


=      I"- 


where  V  =  the  velocity  of  propagation 
of  the  wave,  or  rate  of  vibration,  T  = 
the  tension  in  rope  and  in  =  the  mass  of 
the  rope  per  unit   length. 

This  -linws  that  the  velocity  of  a  trans- 
.11  wave  is  equal  to  the  square  root 
of  the  tension  divided  by  the  mass  per 
unit  length.  The  equation  may  be  written 
in  the   form 

T  =  in  1 " 
which  shows  the  relation  between  the 
tension  and  the  rati  ol  vibration.  The 
tension  varies  as  the  square  of  the  rate 
of  vibration.  This,  I  think,  answers  the 
question. 

R.  E.  Anderson. 

Bost,  m,  M 


I   should   say   that  a   can   be 

easily    pi  Hows : 

consideration  of  the  laws  of  vi- 
brating Strings  it  is  found  that  the  fre- 
quency 11  varies  inverselj   as  the  1 

,Ot  of  the   mass 
.1/    per    unit     length,    and    dircctl. 
square  root  of  the  tension  T.      Expressed 
as   a    formula    this    would    be: 


n    OC 


a-   I  r 

/  \!  M  ' 


which   i 

A'     IT 

then    find    the    ratio. 
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establisl  ically      an<I 

mentally. 

For   two   ropes   of  the   same    si 
terial  and  length  the  only  variabli 

:.  /'.    Separating  the  constants  and 
variables,  for  the  first  rope  we  have 


i 

-A'      l^andn-*      I       '  "  =  77,  *  nJ  sW^ 


Or 


/.,  \J  .'/. 

given   La  =  'La 
and   Mi  =   Mi  the  ratio  is : 

",  :  "a  =  ^~Tx  ■■  W~TT- 

John    <i.    Minvii. 
Monticello,   III. 


As    regards    the    vibration    period    and 

ables    of    the     same    length 

Jit,  the   relation   is  such   that  the 

number    of    vil  id    varies 

■    root  of  the  tension. 

1 1    the    tension    "ii    two   cables   of   the 

same    kind    and    length    is    unequal,    the 

total  being?  known  they  may  be   found  as 

>/  T.nnonon  A  No .  of  lib  ration  son  A 
V  Tension  on  B  No. of  vibrations  on  B 
This   reduces  to 

1 1 '.  ight  on  both 


m  A  =  . 


V  ) 


A  rule  derived  from  the  formula  would 

Rule — Count  the  vibrations  of  each  cable 
and  divide  that  of  cable  B  by  cable  A. 
Square  the  result  and  add  one  to  the 
square.     Divide   the   total  weight   on   the 

this    figure    and    the    result    will 
be  the  tension  on  ca 

The  number  of  vibrations  can  be  taken 
for    one    minute,    or    longer    if    ni 
to  set  accurate  results,  of  course  count- 
ing both  for  ,:  ili  of  time. 

If  there  are  more  than  two  cables  count 
each  one,  say  for  one  minute,  square 
the  numbers  so  obtained,  then  tin 
each  cable  will  be  divided  among  them 
so  that  each  carries  a  load  proportional 
to   these   squares. 

C.   C.   Sampson. 

Chicago,   111. 


The  following  well  known  equation  will 
probably   answer    Mr.    Hastings'    inquiry: 


i_     \Pg 

~  2rl\J  %d 


in  which  n  =  the  number  of  vibrations 
per  second,  r  =  the  radius  of  the  cord  or 
rope,  d  =  the  density.  /  =  the  length,  P 
=  the  tension,  *  =  the  ratio  of  the 
circumference  to  the  diameter  and  g  = 
the  acceleration  /lue  to  gravity,  .32. 16  feet, 
approximately.     This    equation    has   been 


Likewise,    for   the    second: 

"'  =  77/*^*^ 

in   which    11,    =   the'   number    of   vibrations 

cond  rope  and  1\ 
the  tin 
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of   the   number   of   vibrations    in   a   given 
time. 

in  shows  in  addition 
that  n  i  invi  1  1  Ij  proportional  to  the 
diameter,  length  and  square  root  of  the 
density  and  directlj  proportional  to  the 
septate  mot  of  the  tension.  The  fore-> 
based  on  the  transverse  \il>ra- 
tion  of  strings  in  musical  instruments  and 
might  require  tin-  introduction  oi  n- 
stants  or  other  factors  to  represent  ac- 
curately the  case  fur  ele>  ati  n  u  pi  I 
sions.  For  all  practical  purposes  tin  .  ^na- 
tion 

n*  _P_ 

would  probably  answer,  if  the  cords  were 
set    in   vibration   by   being   struck   at   the 
same  distance  from  the  car  or  support. 
C.  Lee. 
Blacksburg,  Va. 


A  Leaky  Accumulator  Repaired 


An  accumulator  for  maintaining  a  con- 
stant pressure  of  4000  pounds  per  squa« 
inch  in  the  high-pressure  line  in  tin 
hydraulic  presses  in  a  linsced-oil  mill  hac 
been  iii  use  for  about  fourteen  yean 
Recently  a  leak  developed  due  to  a  crack 
in  the  head  as  shown  in  Fit;.   1. 

At  first  it  was  thought  possible  to  close 
up  the  crack  by  shrinking  on  a  band  a; 
shown  in  Fig.  2,  and  this  was  done,  bul 
without  result.  The  accumulator  was  ther 
put  in  a  lathe  and  the  head  turned  ofl 
about  *4  inch,  when  the  iron  showed  2 
very    spongy    condition.      The    following 


r^\ 


Dividing  the  first  equation  by  the  second 
and  cancelling,  we  have 

n  _  t/T 

ni  ~  V~Pi ' 

Squaring  both  sides  we  have 

al  —  *L 
n\  -  /y 

which  is  one  way  of  saying  that  the  ten- 
sion is  directly  proportional  to  the  square 


scheme   seemed   to  be  the  only  one  pos- 
sible   under    the    circumstances: 

A  recess  was  turned  in  the  head  aboul  ■ 
•}4  inch  deep,  and  of  a  large  enough  dia- 
meter to  take  up  all  the  spongy  and  soft 
metal,  and  a  J^-inch  leather  packing  fitted 
in.  This  leather  packing  was  held  ir  | 
place  by  a  steel  disk  B.  To  make  sure 
that  no  oil  could  work  up  past  the  caf 
screws  used  to  hold  this  disk  in  place,. 
the   holes   were   countersunk,   and   special 
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ap  screws  were  made  with  taper  should- 
tO  make  a  lit  like  a  valve  "it  its 

.at. 

'  The  guide  rod  D  was  held  in  place  by 

leans  of  four  stiuls  tapped  into  B   and 
•side  the  distance  block  C.  This 

topped   the   leak. 

11.   J.    M.U  1NTIKE. 

■  JBrooklvn,    X.   Y. 


An  Ignition  System 

N       I  "g  ago  the  batteries  on  one  of 

■v  twi  >    .  Hit   and   1    was 

lUght    without    renewals    on    hand.      Four 

-    the   earliest    time    in    which    re- 

nld  he   secured   and   the   engine 

led    badly.      In    an    hour    or    so 

ip   tin-   device   shown   in    Fig.    1, 

./    is  the   spark   plug.   B    is   the 

coil,   at    C   are   the   battery   cells, 

I  mble-throw   switch, 

and    /;'    are    hanks    of     [6-candlepower 

I   /•'  are  leads  running  to  a   110- 

lt    lighting    circuit.      This    arrang 

wered  the  voltage  from   110  volts,  which 

too  high,  and  also  gave  me  any  amper- 

'e   I   wished   by  turning   on   and   off  as 

any  lights  as  necessary.    By  the   use  of 

e   switch    P    I    could   change   from   bat- 

ries  to  lighting  circuit  any  time  I  wished. 

nvenient    was    this    arrangement, 

d  so  well  did  it  operate  that  I  at  once 


while  the  round  electrodes  are  the  station- 
ary one--  insulated  from  the  engine 
frames;  (>'  and  H  are  tlie  gas  connections 

from  the  engine  to  the  gas  main  J-  (In 
completing  1 1 1 1  —  arrangement.  1  found  that 
the  two  hanks  i<i  lights.  /:'  and  C,  remained 
ill  the  time  whether  the  electrodes 
were  in  contact  or  not.  I  next  found 
that    I    could    shut    off    all    the    lights    in 

bank  <.',  and  No.  i  engine  would  Mill  con- 
tinue to  'run.  but  while  running  this  way 
the    bank    /:',    instead    of    remainm 


compression 


M 


cided  to  rig  up  my  other  gas  engine 
l:wise.  It  was  then  I  ran  against  some- 
tig  that  puzzled  me.  Fig.  2  shows  the 
aangement  of  the  two  engines  with  the 
%  and  electric  connections  very  much 
siplificd.  At  .  /  is  the  dynamo,  B  B  B  is 
t  no-volt  lighting  circuit,  C  and  D  are 
tfks  of  lamps  on  No.  1  engine,  E  and  F 
'  similar  banks  on  No.  2  engine.  The 
Stare  electrodes  are  the  movable  ones 
'direct  contact  with  the  engine  frames. 


tinually  lighted  as  formerly,  would  light 
up  at  every  contact  of  each  of  the  two 
spark  plugs.  After  a  little  experimenting, 
I  found  that  the  explanation  was  that  a 
complete  circuit  had  been  established  as 
indicated  by  the  dotted  line.  Simply  chang- 
ing the  wires  on  the  electrodes  of  one  of 
the  engines  cured  the  trouble  and  all 
went  well. 

R.  Manly  Orr. 
Brantford,  Ont. 


While    looking    over    the    letters    in    the 
May    [8  number,    I   became   inter 

the    article    on    "1 

dso  in  the  diagrams  pertaining 
thereto. 

Upon    close    examination    .if    thi 

nts  that  appear  hard 
for  me  to  understand.  The  setting  of  the 
valve   for  the  production  of  the 

i  is,  we  are  told,  by  eye,  and  1 
don'l  see  any  other  way  of  doing  the 
work. 

A-    a    slide-valve    engine    is    composed 

of  a   single   valve,   altering  any   .  •• 
alters  all   other   point 

The   diagram   in    Fig     I  me  as  if 

it  had  no  lead  . .r  admission  until  after 
the  crank  had  passed  the  center,  which 
would  account  for  the  pound  on  that 
end,  and  also  a  corresponding  loss  of 
power.  But  what  is  the  result  on  the 
reverse  end  of  the  compromise  diagram 
Fig.  j.  which  is  equally  late  in  admission? 
to  me   i' 1  '  oi    robbing 

■  pay  Paul,  as  the  position  of  the 
valve  is  simply  reversed,  which  indicates 
to  me  a  badly  proportioned   valve. 

Regarding  the  point  of  cutoff  men- 
tioned, I  have  failed  to  discover  it  as  the 
expansion  curve  is  merged  into  the  ad- 
missii in  line,  i  note  that  the  expansion 
curve  .if  the  two  diagrams  in  Fig.  - 
each  other  a  little  out  of  the  center,  but 
that  does  not  indicate  the  point  of  cutoff, 
as  a  leaky  valve  on  that  end  would  pro- 
duce the   same   effect. 

Charles  X.  Taylor. 

Bridgeport,   Conn. 


Gas  Bums  in  the  Smoke  Flue 


In  the  .May  18  number.  K.  A.  Adams 
till-  of  trouble  with  the  burning  of  flue 
gases  in  tile  front  connection  and  in  the 
stack  of  his  boiler.  IK-  states  that  the 
boiler  with  which  he  has  had  the  trouble 
■  same  type  as  other  boilers  with 
which  he  has  had  no  trouble.  Increasing 
the  draft  would  be  a  poor  expedient  for 
ridding  himself  of  the  trouble,  even  if 
successful,  for  the  burning  of  gase-  after 
leaving  the  firebox  is  evidence  of  poor 
combustion  in  the  furnace. 

There  can  be  only  one  reason  for  this 
phenomenon  and  that  is  lack  of  air  in  the 
fire.  Increase  of  draft  might,  it  is  true, 
draw  more  air  through  the  grates.  How- 
ever, a  very  ordinary  draft  should  be 
sufficient  to  cause  perfect  combustion,  if 
there  is  proper  arrangement  for  admis- 
sion through  the  grates.  I 
probable  that  the  grates  of  his  trouble- 
some boiler  are  of  different  style  than 
those  in  the  other  boilers,  and  the  simplest 
way  out  is  to  vary  the  size  of  the  grate 
interstices  until  it  is  seen  that  the  gases 
are  being  all  burned  in  the  furnace.  If 
this  does  not  effect  the  cure  then  another 


• 

thai  the 

lull   his 

dge  thai  he  lias 

■ 
iler    and 

v  i>  not 
allowed  to  cuter,  will  not  be  harmful 
to   the   boiler,   and    for    this 

th    :i    variable 
in    order    that    the    admis 

pond    to 
i'    natural    draft.       If     Mr. 
his    dif- 
ficulty in  this  maimer  he  will  find  that  he 
fuel. 

1..    F.    Wl:  ■ 
go,    111 


Use  Cylindrical    Flywheels  for 
Safety 


.i  number,  in  the  article 
on  flywheels,  bj  V  1-.  Hodges,  there  are 
a  number  of  things  to  which  1  take  ex- 
ception. The  remarkable  thing  about  the 
whole  subject  is  the  ingenious  way  in 
which  Mr.  Hodges  appears  t"  reg 
idea  Of  cylindrical  flywheels  as  an  entirely 
new  one.  and  that  its  general 
should  immediately  follow  a-  thi 
of  it-  suggestion.  The  fact  of  the  mat- 
ter is  that  the  flywheel  proposition  is  the 
mosl  important  one  that  has  been  be- 
rs  for  almost 
the  last  decade,  and  they  have  practically 
far  in  the  adaptation  of  the 
.    ''ndrical  typi  I  inces  will  war- 

rant.    Furthermore,  Mr.  Hodges  ha-  not 

even    touched    upon    the    difficulties    which 
iri-u   in   it-  adaptation,   and   not   only   has 
1.  ■  ignored  them  hut  apparently  d 
seem    to   know    o{   their   existence. 

The     danger     point     in      steam-engine 
operation  for  a  long  time  had  it- 

the  boiler.  Modern 
nstructive  detail-  have  re- 
sulted in  so  many  improvements,  how- 
ever. ,!  ler  explosions 
show  a  gradual  and  -n  '■•  diminution 
from  year  to  year.  Increase  \r.  -peed  and 
power  have  so  developed  the  steam-engine 

accident  that  the  i 
danger    lies    in    the  the    fly- 

wheel.    The  number  of  accident 

orded    hav 
increased    until    they    have    ex  :eeded    i?o 
per  cent  a  comparativi 

time,  and  from  an  accident  point  of  view 
they  are  a  much  more  significant  feature 
than  the  ordinary  boiler  explosion.  This 
has  been  recognized  more  or  less  con- 
tinuously since  the  beginning  of  this 
change  by  designers  in  this  field,  and 
all  kinds  of  developments  have  been 
attempted,  many  of  them  much  more  com- 
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n  tl 
form  t" 

A-      Mr.      I  i  tes,      the      kinetic 

a  wheel  and  hence  its  use- 
fulness depend  largel)  upon  the  moment 
of   inertia   of  the   wheel   and   this,   in   turn, 

upon  tin  radius  ,>i 
the  mass.  He  completely  fails,  however, 
to  realize  that  il  is  the  changes  in  this 
n  of  the  total  energy 
of  the  flywheel  which  is  the  important 
point,  and  that  whenever  an  energy 
in  either  translational 
or  rotational  motion  a  force  is  ere 
ated    which    depend-     for     it-      size     upon 

I 
play   the  very   mischief  in   tin    satisfactory 
operation  of  tin-  flywheel;  and  again,  the 

in     of    an     engine,     to 
take  care  of  electric  generator-  where  tin- 
speed    cannot    vary     even     a     fra   ti 
what    was    allowed    a    short    time    ago.    is 

dependent    upon   the    ratio    of    tl 
energy   change   in   a   flywheel   to  the   total 
in  the   flywheel,      ["his  has 

to    1„     very    small,    and    since    the 
themselves    are     large     ti; 
energy  hound  up  in  the  wheel   mil 
In    exc< 

In   actual    practice    it    is    almost    impos- 
increase   the  distance   between    the 
of   an    ordinal  \    flywheel,    if   the 
without    disas- 
trous   results,   at    least    in    regard    to    the 
satisfactory    and    continuous    operation    of 
the    type.      As    a    simple    illustration,    the 
flywheel    has   to   lie    fastened    to   the   engine 
by    means   of    the    crank    shaft.      This    pro- 

irepondi  ranee  of  weight  on  one 

side  win  i  rbalanced  by  a  weight 

attached  to  the  flywheel  on  the  opposite 
side  of  the  axle.  If,  this  i-,  far  removed 
longitudinally,  that  is.  along  tin  axle  from 
the  crank  shaft,  moments  are  set.  up 
which  not  only  distort  the  whirl,  but  pro? 
duce  very  unequal  forces  on  the  ! 
and  rapidly  wear  them  out.  Again,  with 
unequal  mass  distribution  in  a  flywheel, 
anil  high  speeds  of  rotation  lain'  Mr. 
lo  think  that  higher  rota- 
tional speed-  are  unite  possible  if  the 
diameter  is  cut  down),  tin-  centrifugal 
force    concent  rateil    at    the    center    of    mass 

-  an  unequal  pull  on  the  bearings 

in  a  radial  direction  as  \vi  II.  I 
bination  of  all  of  these  moments,  not 
only  radial  but  along  the  a> 
in  turbine  design  and  operation  and  the 
of  accurate  balancing  i~  imme- 
diately apparent  to  a  designer  of  thi-  type. 
or  even  to  tin-  operator  of  such  a  plant. 
A  cylindrical  flywheel  would  encounter 
the   s;,nie   difficulty   in   the   maintenance   of 

rings  in  a  satisfactory  o 
and  the  variations  in  energy  which  are 
iparent  in  turbine  operation  would 
create  all  kinds  of  complications  in  the 
operation  of  such  a  type.  In  order  to 
understand  this,  one  need  merely  ask  a 
designer  of  a  turbine  installation  what 
would  happen  to  the  turbine  if  it  were 
subject   to   rapid   and  alternate   variations 
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of  kinetic  energy,  due  to  tin    impn     B 
of  out  -  ■  ■■    I'       i  ■  gul; 

intervals,    and    to    what    extent     variatfl 
in   his   design    would   be   in 
efficiem  truction    to    allow    f( 

such   abnormal   conditions 

In    conclusion    it    can    be    said    that    ut 

I-     i In     author    of    this    paper   ws 

ill    familiar   with   turbine   operatic 

anj    of   the   practical    cond 

tions  which  enter  in  the  control   and  sati 

"i"  i  at i     a     lat  ge     rotjq 

cylindrical    mass,    operating    between 

ci  msiderable  distant  e  apart. 

II.   F.   BlaJ 
Philadelphia,    Penn 


Pumping  Water  for  Irrigation 


I;  is  a  familiar  scene  in  Colorado  to  s 
water  flowing  from  a  centrifugal  pur 
driven  by  a  5  horsepower  gasolene  engii 
In  one  case  the  vertical  lift  is  _'J  feet 
the  discharge  is  about  300  gallons  r 
minute.  This  is  sufficient  for  from  20 
30  acres  of  land  and  if  purchased  from 
ditch  company  would  cost  about  $2C 
plus  the  ditch-maintenance  tax  eai  h  ye 
which  tax  will  exceed  the  cost  for  gat 
lene  For  this  plant.  This  is  an  avera 
size  plant  and  about  an  average  distar 
to  lift   water. 

The  pump  is  of  the  submerged  type, 
set  about  S  inches  from  the  bottom  of  I 
well  and  is  driven  at  about  (>oo  revoj 
tions  per  minute  by  a  vertical  shaft 
which  the  engine  is  belted;  power  is  tra 
milted   by   a   "quai  ti  r  1  w  ist"   belt. 

The  well  is  an  open  pit.  7  .'eel  m  diar 
trr,  _>_>  feet  deep,  curbed  with  concr 
blocks  and  is  circular.  Water  is  found 
a  gravel  stratum  and  comes  in  as  fast 
tin-  pump  can  handle  it.  The  same  pit 
was  used  to  keep  the  water  out  while  d 
ging  the  well.  As  the  dirt  is  rernpi 
from  the  inside  and  drawn  out  ill  la 
buckets  tl  1  curbing  and  pump  are  lowel 
Concrete  blocks  make  excellent  curb 
for  two  reasons:  it  is  everlasting  and 
weight  maki  -  it  Si  ttle  easily  as  the 
ging  proceeds  A  tripod  i~  used  in  c 
nection  with  a  block  and  tackle  for  dr 
ing  out  the  buckets  of  dirt.  The  cost  I 
rig  11  h  a  plant  would  be, 
gallons  of  gasolene  per  daj  | 
11,  cents  per  gallon.  So  cents  for  10  hoi 
It  i-  not  necessary  to  have  an  attend;  I 
till  that  1-  required  i-  to  oil  up  about  I 
per  day,  provided  the  outfit  is  1 
good  make  and  properly  designed  and 
stalled.  These  plants  are  not  only  I 
for  pumping  from  wells,  hut  for  rai 
water  from  irrigating  ditches  to  hi( 
lands.  Sometimes  they  pump  from  strel 
and  lakes  uu,\  occasionally  for  draiti 
purposes.  There  are  thousands  of  !.l 
plants  in  the  arid  Western  sections,  d"K 
a  great  work  toward  reclaiming  land  >' 
would   otherwise   In-   practically   worth  S- 

R.  B.  Who 
Denver,  Colo. 
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Cheap  Water   Rheostat 

In  testing  a  75-kiIowatt  isolated-lighting 
jl:mt.  it  was  necessary  to  load  the  gen- 
■ktor  on  a  water  l.arnl.  as  the  lighting 
oad  was  not  sufficient  To  raaki 
factory  water  barrel  at  once  from  the 
■Merials  at  hand,  one  that  would  work 
in  1200  volts  and  absorb  fmm  1  t"  23 
Kilowatts,  was  a  problem.  There  were  no 
die  transformers  in  the  plant  to  step  the 
collage  down,  and  but  one  barrel  could 
thus  eliminating  the  possibility 
tutting  two  in  series;  and  no  iron  wire 
obtainable  with  which  to  make  a 
er  rheostat. 

11  old  oil  barrel  was  finally  found  and 
knocked  in.  Two  2x4-inch 
■  den  pieces,  5  feet  long,  were  nailed 
-  and  crossed  at  the  top.  with  a 
the  same  material,  as 
show  11  in  the  illustration.  Two  insulators 
were   att  frame    to   carry   the 


( Porcelain  Tube 


A    CHEAP    WATER    RHEOSTAT 

r<  and  a  switch  was  inserted  to 
■pen  the  circuit.  In  the  barrel  were 
lailed  two  cross  bars  to  prevent  the  ter- 
minals from  short-circuiting.  A  ^-inch 
ron  rod  was  used  as  one  terminal. 

A  flat  piece  of  4x'/>-inch  iron  was  tried 
or  the  other  terminal,  but  the  contact  area 

large  that  10  kilowatts  was  the 
lininium  load  obtainable.  A  tapered  ter- 
linal  gave  a  medium  load  easily,  but  the 
ontact  area  was  so  small  that  the  very 
igfi  current  density  at  the  point  of  con- 
ict  gave  an  excessive  ri<e  in  temperature, 
ausing  the  water  to  boil  violently,  giving 
oor  contact  and  a  very  fluctuating  load. 

-.vera!  unsuccessful  attempts  arc- 
ght  carbons  were  tried  for  the  other  ter- 
linal.  First  one  carbon,  then  two  and 
nally  seven,  fastened  together,  were 
sed  as  shown.  The  diameter  of  each 
arbon  was  5  inches,  giving  a  total  cross- 
ection  of  1375  square  inches.  The  largest 
iad  to  be  carried  by  the  barrel  was  about 
4  kilowatts,  or  20  amperes  at  1200  volts, 
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giving  a  current  density  of  14.6  amperes 
are  inch.  Carbon  conductors  will 
carry  from  .10  to  35  amperes  per  square 
inch,  so  that  the  seven  carbon  conductors 
were  used  at  about  half  their  maximum 
\  ■  ipe  and  two  porcelain  tubes 
were  arranged  so  that  the 

iwered  t<>  gel  a  variation  in 
load  and  to  allow  for  evaporation  of  the 
water.  About  [8  gallons  of  water  was 
evaporated  every  three  hours  on  an  aver- 
age water-barrel  load  of  rg  kilowatts. 

I  his  bai  t  el  w  as  quii  klj  1  1  instructed 
out  of  the  materials  at  hand  and  carried 
.1  variable  load  .it    1200  volts  withi 

uecessitj    of  using   step  down   transformers 
or  a  series  of  water  barrels. 

'  LOUIS   P.   ZlM  MERMAN. 

Seattle,  V. 


Cause  of   Boiler   Explosion   at 
Denver 


The     boiler     explosion     at     Denver    has 
considerable    comment,    and    a-    a 
suggestion      from     an      engineer     on      the 
ground,    the    writer    advances    the    follow- 
ing as  the  possible  cause  .if  expl 

failure  occurred  at  the  lower  drum 
which  was  84  inches  in  diameter,  con 
structed  of  steel  plate  11/16  inch  thick 
and  having  the  vertical  seam  double- 
Strapped  and  triple-riveted.  The  shell  of  the 
drum  was  in  one  sheet  having  two  cir- 
cular seams,  one  at  the  bottom  head  and 
one  tube  sheet,  each  single-riveted.  The 
seam  has  rivet  holes  I  1/16-inch  diameter 
on  a  pitch  of  2^4  inches.  The  failure  took 
place  at  the  lower  circular  seam  by  tear- 
ing the  sheet  between  the  rivet  holes  ill 
the  way  around  the  head.  The  failure  of 
the  plate  was  complete,  no  rivets  being 
sheared   at  the  seam. 

The  boiler  was  about  three  years  old 
and  had  been  used  perhaps  twelve  months. 
Itwas  provided  with  two  4-inch  pop  safety 
valves.  It  had  been  cut  out  of  com- 
mission and  had  been  cleaned,  then  tilled 
and  fired  up  on  the  day  of  the  explosion. 
About  6  p.m.,  the  fireman,  with  too 
pounds  pressure  on  the  other  boilers,  noted 
125  pounds  on  the  damaged  boiler  by 
reason  of  the  safety  valves  blowing.  He 
at  once  went  to  the  top  of  the  boiler  and 
had  the  main  steam  valve  wide  open  when 
the   explosion   occurred. 

Assuming  an  average,  or  above  average, 
load  on  the  une:  ploded  boilers,  what  else 
but  water  hammer,  caused  by  the  quick 
opening  of  the  main  steam  valve,  could 
have  caused  the  explosion?  With  a  hot 
tire  under  the  damaged  boiler,  the  safety 
valve  blowing  at  125  pounds,  and  with 
the  other  boilers  carrying  100  pounds,  only 
what  actually  occurred  is  needed  to  ac- 
count for  the  explosion.  When  the  valve 
was  quickly  opened,  the  sudden  libera- 
tion with  reduction  in  pressure  would 
cause  a  rapid  discharge  of  the  steam  from 
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the    water,    resulting    in    the    water    being 

d    upward   against    the   upper  head. 

ikest  link  in  a  chain  will  fail  under 

sudden   and  enormous  stress.     This  boiler, 

being      vertical,      was     supported     at     the 

bottom  by  lugs  or  hi  1  d  to  the 

late    of    the    lower     drum.    The 

brackets  rested  on  suitable  foundation,  in 
-neb  manner  as  to  provide  a  pit  under  the 
bottom  head  to  get  at  the  blow 
Grant  then  a  quick  reduction  in  1 
with  the  resultant  instantaneous  libera- 
tion of  steam  in  the  water  space,  while 
circulating    upward    in    its    usual 

manner.     Under  sui  h  the  dis 

.1  -team  in  its  flight  to  the  surface 
i.d  to  carry  the  water  with  it,  the 
eing  impelled  violently  against  the 
upper  head.  lint  this  head  resisted  the 
blow  anil,  of  course,  the  second  shock 
occurred  on  the  lower  drum  and  caused 
the  explosion   of  the  bi  >il<  r. 

the    one    oc- 
at    Swift's    plant.    Union 
yards,  Chicago,  in   1903      I  In    boiler  was 
Idle   one   in   a   battery   of   live,   with 
seven    others    in    the    same    room.      The 
type   was   horiontal   tubular,  60  inches  di- 
ameter.      The     conditions     preceding    the 
11    were    exactly    similar    t 

at   Denver.    The  water  lifted,  due  to  dif- 
ference in  pri"  sun   coupled  with  tl 

ge  steam  valve.  In 
this  case  failure  occurred  instantaneously 
on  the  upper  sheets,  the  fracture  extend- 
ing from  head  to  head.  Each  head  gave 
way  at  the  top  and  was  bent  outward. 
liberating  the  tubes  which  were  shot  up- 
ward  at   various   angles.      The  entire   shell 

outward.  The  loss  of  life  was  ap- 
palling and  the  property  loss  em 
The  boiler  was  found  in  almost  its 
original  position  after  the  explosion,  prov- 
ing the  fracture  from  head  to  head  of  the 
shell  plates  to  have  been  practically  in- 
tantaneous. 

Why  this  deduction   will  be  asked?   For 

irdinary 

g    1  ondition    contains   a    vast    store 

of  explosi  varying  according  to 

it  -     size    and    thi     i>t  1    -  ire.      If    this    be 

d    by    failure,    as    in    the    Denver 
contained    energy    would   project 

I   r     upward.      With     a     horizontal 
tubular    boiler,    should    the    failure    occur 
at  the  head,  the  boiler  would  be  pt 
in  an  opposite  direction.     If  at  a 
horizontal    seam,    the    boiler    would    be 
thrown   in   a   direction    opposite   from   the 
point   of  initial   rupture.     Thi-   i- 
dent.     The  report  of  the  chief  boiler  in- 

of  Chicago,  on  the  Swift  ex- 
plosion  attributed  the  cause  to  the  too 
sudden  opening  of  the  main  steam  valve. 

two    explosions    coincide    clearly 
with    the    theory    of    that    great    engineer. 
Iburn,  who  -aid,  "the  nercussive 
action  exerted  bj  tin-  combined  steam  and 
water    upi  of  the 

■ward.-' 
D.  K.  Clark  says,  "The  sudden  disper- 
sion  and   projection   of     h     water   in   the 


of     the     results,     this     dispersion     being 
bj    the   momentary 
throuj 

ipe.     It  carries 
and    the    combined 
nd  the   water 
•  through  and 
■ 

v. milled 

.  ssure    or    by 
simple    momentum 

iler,    but    three 
a    well  known 
firm,  leads  to  the   inquiry, 
til    an   explosion   of   this   character 
be   prevented?     The    result    of    suddenly 
opening  a   lari  live   connecting 

the   b<  iler    with    others    under   less    pres- 
lf  the  intelligence  or 
attendant  can- 
be  he  fireman  or  en- 
gineer, what  can  be  done  in  the  way  of 
devising  apparatus  that  will  be  fool  proof? 

inch      equal: 
handled     would     have     averted     either    of 

■  i  immon  "horsi 
should  by  this  time  have  taught  men  the 
danger  of  connecting  boilers  having  wide 
difference  in  pressure.     Is  it  not  really  the 
duty  of  '  r  in  charge  ti 

the   pressures  are  en  nally  at- 

ipening  such  valves  and  • 
such  important  matters  to  the  care  of  his 
subordinates? 

John    Smith. 
New   York,   X.   Y. 


Horsepower  of  Compound  Engines 

In   the   issue   of    April    20.   Mr.    Harding 
iW   that   a   com- 
pound engine  will  develop  twice  the  power 
saying  that  diagrams 
from   a  1  approxi- 

mately  100  horsepower  for  each  cylinder, 
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P<  >\\  ER  AND   Till-    ENGINEER. 

haded  portion  shows  a  mean  ef- 
fective pressun  ids  and  with  a 
•  stani  ot "  1  1  would  develop 
95  horsepower.  Suppos<  the  low-procure 
cylinder  were  removed,  that  would  leave 
an  ordinary  12x30  inch  simple  eng 
with  the  same  cutoff  and  terminal  pres- 
sure, and  exhausting  against  2 
hack  pressure  as  shown  at  A,  the  diagram 
would    then    show    a    mean    cffcctn 

sure  of  go  pounds  01    uo  horsepower 

The  condenser  plays  an  important  part 
in   the   p  of  a  comp  iund   en- 

gine, and  if  this  condenser  were  connected 
to    the    high-pressure    cylinder     with    the 
usual    vacuum,   a   diagram   taken    with    the 
same   events,   as    shown    at    B,  would  show 
i  ;iately    105    pounds   mean    effective 
.    or    iir    horsepower.     A   simple 
Lowing  a  diagram  as  at  A   would 
certainly   no)    I  imical   machine. 

The  cutoff  is  \  there  is  also  an 

terminal   pressure,  but   it   is  de 
■  its  126  horsepower,  and  In   com 
pounding  it.  it   would  not  be  able  to  de- 
the    horsepower.       If    this 
simple  engine   were  connected  to  the  con- 
denser   it    would    develop,    as   stated.    1  17 
er,  and  v. Inn  compounded  would 
1   of  about   200  horsepower 
nt.  additional  power,  which 

is  approximate^    th mbined   indicated 

horsepower   of   Mr.   Harding's   cards. 

G.   S.   Sprague. 
Geneva,  Neb. 


MR.     SPRAGTJT's     DIAGRAMS 

and  that  if  the  low-pressure  cylinder  were 
removed,  it  would  leave  but  a  ioo-horse- 
poiwer  simple  engine. 

To  show  that  this  would  not  be  the 
condition.  I  refer  to  his  diagrams  of  a 
compound  engine  which  appeared  in  the 
January  19  number.  The  cross-hatched 
portion  of  the  diagram  is  a  reproduction 
of  his  high-pressure  cylinder  under  load. 


Solder  Packing 


Some  time  ago  1  ne   of  the  pumps  on  a 
ia1     on     which     I     was     employed1, 
sucked    up    a    quantity    of    quartz  I 

While  this  did  little  damage  to  the  cyl- 
inders or  valves  it  seemed  to  play  havoc 
with  the  pistons.  In  a  few  minutes  they 
were  cut  in  several  places  to  thi 
of  1/16  inch  or  more,  and  for  the  full 
length  of  the  stroke.  Several  kinds  of 
packing  were  tried  but  it  would  cut  out 
in  a  few  minim-,  and  11  seemed  clear  that 
we  would  have  to  get  new  pistons.  We 
could  not  wait  for  the  repairs  that  trip, 
r,  and  one  of  the  other  pumps 
was  pn  • '  ice. 

Going  to  th<   ■  'li>  or  two  after 

the  accident,  I  noticed  a  piece  of  wire 
ng  and  about  '  j  inch 
in  diameter.  1  thought  1  would  try  and 
experiment,  and  going  over  to  the  dis- 
abled pump  I  packed  it  with  the  lead  wire, 
turned    on  n    and    was    surprised 

to  find  it  worked  nicely.  The  lead  filled 
the  cuts  in  the  pistons  and  from  that 
moment  until  the  boat  was  laid  up  in  the 
fall  the  pump  ran  18  hours  a  day  on  the 
.  for  three  months,  without  giving 
us  the  least  trouble. 

Since  then  I  have  used  lead  in  many  in- 
stances   when    other    parking    was    unsat- 


Julj   '      ioog 

•.    and    always    obtained    -.■ 
suits 

R.   C.    I  >EMARY. 
Duluth,    Minn. 


Homemade  Oil  Filter 


The  filter  measures  48x3  1  ini  I"  1  o.  r 
all  and  is  constructed  of  galvanized  iron, 
except    the   fittings,   which  are   of  brass. 

I  he   oil    is   dumped    into   the   auxiliary 


A   HOMEMADE  OIL  FILTER 

filter  and  passes  through  a  40-mesh  wire 
screen,  thence  through  cotton  waste,  an- 
other (O-mesh  wire  screen,  and  down 
through  a  tailpipe  to  within  3  inches  of 
the  bottom,  the  pipe  being  immersed 
water.  The  oil  passes  up  through  the 
water  and  over  to  the  main  titter  through 
a  'j-inch  pipe.  It  then  filters  through  cot- 
ton waste,  through  a  shallow  galvanized- 
iron  pan,  with  small  holes  in  the  bottom,; 
and  through  more  waste  placed  in  a 
galvanized-iron  trough  having  a  porous 
bottom. 

This  trough  is  supported  on  lugs  at 
the  side  of  the  filter.  The  oil  then  drops 
to  the  bottom  of  the  main  reservoir,  from 
which  it  is  drawn  off  through  a  common 
cock  placed  about  3  inches  from  the 
bottom.  A  purge  valve  is  placed  on  the 
bottom  of  the  main  filter,  which  does 
not  need  purging  but  twice  a  year. 

A  purge  cock  is  connected  at  the  low- 
est point  on  the  auxiliary  filter  occasion- 
ally to  draw  off  the  dirty  water  and  scum 
The  auxiliary  filter  is  made  with  an  in- 
clined bottom  and  fitted  with  a  glass  t< 
ascertain  the  water  level.  The  main  filtei , 
also  has  a  gage  glass  to  ascertain  thi 
amount  of  oil. 

Edgar  G.   Schindler.    i 

Roslindale,    Mass. 
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A  Power  Plant   Layout 

If  .Mr.  Wilson  has  given  the  dimensions 
•f  his  pulleys  correctly,  the  85-horsepower 
Kine  will  certainly  pull  more  than  us 
hare  of  the  load.  It  would  give  the  line 
halt  a  speed  of  .vxi  revolutions  per  min- 
the  50-horsepower  engine  291 
evolutions  per  minute. 

50-horsepower   engine   would  pull 


POWER  AND    If  11C  ENGINEER. 

With  a  centrifugal  pump  run  at  a  con- 
stant speed  ever)  change  in 
changes  the  quantity  .kin  en. 1,  whether 
this  change  is  brought  about  by  changing 
the  head  or  by  manipulating  a  valve  in 
I,!>'  discharge  line.  If  the  head  is  in 
creased  sufficiently,  a  point  will  be 
reached     where     there     will     not     he     any 

discharge  of  water.    As  the  head  is  low- 
ered   the    quantity    discharged    increases, 
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luantitj    of   water   than   the 
normal   capacity.      Bj    partly   closing    the 
gate  valve   he  can   decrease   the   li 
his  engine  to  some  extent. 

John   B.  Sperry. 


Auror 


[11 


Mr.  Davis  di 
.is    standpipe. 


not  state  the  diameter  of 
Assuming     the     diameter 


i"   be   6   inches    and   the   hight    ti8   feet, 
1  unless  the  85-horsepower  engine     and  so  does   the   power  that   it   take-  to     '!"n    mus'   '"    ■'  check-valve  pressure  of 

drive  the  pump.  about    5.5   pound 

W.   O.   Platt.         pressure   the   pump   could   overcome,   hut 
Oil  City.   Penn.  when   the  4-inch  gate  valve  is  open,  the 

4-inch    pipe    lowei      thi     pn  on    the 

under  side  of  the  check  valve  so  that  the 


ad  sufficient   overload   to  bring  the  line- 
hat:   speed   down   to   Jot    revolutions   per 

after    which    the    50-hor- 
ngiiie  should  cany  the  additional  load. 
r.  F.  Nugent. 

Vslct.i.    Tex 


Mr.    Davis    asks:      "If    it    takes    more 

power    to    pump    through    the    4-inch    pipe      I"1        '"]'    holds    it    shut 


Centrifugal  Pumps 


to  the  sewer,  why  do,  s  not  the  check  valve 
lift  the  water  flow  into  the  standpipe?" 

The  power  consumed  by  the  pump  is 
not  dependent  entirely  upon  the  head 
pumpi  .1  against,  but  is  a  function  of  the 
head,  capacity  and  efficiency  of  the  pump. 

A  pump  might  be  so  designed  as  to  de- 
liver more  water  against  a  greater  head. 
and  yet  require  less  power  while  op- 
erating at  the  same  speed.  In  the  case 
referred  to.  it  is  assumed  that  the  driving 
engine    is    running    gn    the    governor    and 


A  t ,.  Davis  brings  up  a  very  interest- 
ig  combination  in  his  letter  on  page 
45,  of  the  May  25  number.  Assuming 
ic  conditions  to  he  just  as  stated.  1 
uiiiot  understand  how  he  can  get  all 
'  the  results  which  he  says  he  gets.  His 
ketch  shows  connections  placed  in  the 
.1  run  fro,,,  the  well  to  the 
andpipe.  The  check  valve  shown  is  a 
cing    check    that     would    certainly    open      t,le   speed    is   constant. 

as    tlur.     was    pressure    enough.  ^n  a  centrifugal  pump  the  best  efficiency 

hat   it  does   not   open    when   the   4-inch     is  obtained  only  through   a   c  unparatively 
tc  valve  is  open  would  indicate  that  the      sma"  range  of  capacity  and  head.    When 
at     that     time     was    not    great     t'le  4-inch  valve  to  the  sewer  is  opened, 
to    overcome    the    back    pressure     tne  pressure  is  relieved ;  and  although  the 
MB  the  standpipe.  capacity   may   also    be   decreased,    the   ef- 

Under     working     conditions     the     only     ficiency   is  very  greatly   decreased;   hence 
actical    way    to    know    the    power    used     1110re  power  is   required. 

by  using  an  indicator  on  the  en-  The    pressure    head    with    the    4-inch 

I    it    may    be   presumed   that    this     valve   open   must   be  considerably  greater 

and   the   power   found  to  be   12     tnan    would    appear    from    the    sketch,    or 

t.    less    when    pumping    into    the     an  er>"f""  was  made  in  estimating  the  rcla- 

This    being    true,    it    is    very     r've    quantities    of    water;    for    it    would 

that   more  power  was   used  when      hardly    be     expected     that    a    centrifugal 


If    Mr.    Davis    will    substitute   a   6-inch 

pipe  for  his  4-inch  pipe,  I  think  he  will 
find  it  will  take  less  power  to  pump  the 
the  sewer,  and  the  pump  will 
also  deliver  more  water.  It  is  not  econom- 
ical to  attempt  to  pump  a  6-inch  stream  of 
water    through    a   4-inch    pipe. 

Henry   B.   Hicks. 
Oriskany   Falls.   X.   V. 


lg  into  the  sewer.  To  use  more  power     pump  operating  at  constant  speed   under,     set 


Filing  Clippings 

A  few  years  back  I  hit  upon  the  plan 
of  preserving  articles  found  in  mechani- 
cs. n  description  of  which  follows; 

I  had  a  case  built  19  inches  long,  12 
in. -li.-  high  and  g  inches  deep,  outside 
measurements,  made  of  '4-inch  material 
and  divided  into  four  sections.  The 
outside  was  nicely  finished,  so  the  case 
might  he  presentable  in  any  room  in  the 
hi  mse. 

Then  I  secured  some  extra-heavy  -;:'x 
h  envelops,  opening  at  the  ends, 
and    lettered    them    "A,"    "I1.."    "(/,"    etc. 

Next  I  secured,  at  a  small  expense,  a 
6xi5-inch    card-index    riling   case    with    a 


imping  into  the  sewer  and  still  have  sav>  45-foot  head,  will  deliver  iS  per 
sure  less  at  the  check  valve  than  cc'nt-  more  water  at  from  160  to  170 
jmping    into    the    standpipe,   more     feet  and  require  12  per  cent,  less  power. 


uld  hav.  to  he  pumped 
Mr.  Davis  says  that  18  per  cent.  less 
'  ter  was  pumped,  hut  does  not  tell  how 
1  arrives  at  this.  There  is  nothing  in 
1    article   to    indicate    that   it    was   done 


Bridgeport,    Conn. 


R.    R.    Pratt. 


Taking  a  magazine  I  went  through  it, 
carefully  selecting  all  articles  of  value. 
clipping  them  out.  If  the  article  was  more 
than  one  page,  I  pinned  them  together, 
and  at  the  top  of  the  page  I  wrote  the 
Subject.  In  the  upper  left  hand  , 
put  the  letter  to  which  the  subject  he- 
longs;  this  letter  also  referred  to  the 
envelop  in  which  the  article  was  to  be 
tiled.       1    then    took    the    tiling    card    and 


It  is  a  characteristic  of  the  centrifugal 

pump,  when  running  at  uniform  speed. 
Hh any  accuracy,  and  the  results  certainly  to  throw  more  water  and  require  more 
plicate  that  it  was  not.    I  will  risk  a  guess:      power    to    operate    it    when    the    pressure 

Aith    the    pump    discharging    into    the      against   which   it   is   pumping   is   removed,      indexed    the    subject    and    the   envelop 
snrlpip,-.    the    engine    and    pump    ran    18     When   Mr.   Davis-opened   the  4-inch  gate      which   the   paper   was   to   be  tiled.     When 
cent,    faster    than    when    discharging      valve,    the    pn      tin     was    removed    from      necessary,    it    is    well    to    cross-index    the 
Jo  the   sewer,   and    Mr.    Davis    inferred      the    pump,     and    consequently    a     larger      subject.   . 

im  that  that  the  pump  was  discharging      quantity    of    water    flowed    through    the  In    case     the    subject    is    "Valves,"    say, 

tt  much  more  water.     If  this  guess  is   not     gate    valve    into    the    sewer    than    when      and    formulas   are   published   on 
m  I  should  like  to  have  Mr.  Davis  tell     pumping   direct   into  the  standpipe.     That     and  on  the  hack  of  the  sheet  is  an  article 
t  tow  he  got  his  percentages  in  the  results,     the   check   valve   was   not   lifted   was   due      on   "Gas    Power   Equipment,"  I  would  in- 
to   the    fact    that    the    pressure    from    the 

standpipe     was     greater     than     the     head 

against     which     the    pump     was     working 

when  pumping  ewer. 

The      fact      that      the      pump      required 

more  power   to   operate   it    when    running 

with  the  gate  valve  open  and  discharging 

into  the  sewer  than  when  it  pumped  direct 

to  the  standpipe.  shows  that  it  was  pump- 


n  answer  to  his  question:  "If  it  takes 
Te  power  to  pump  through  the  4-inch 
•iie  sewer,  why  does  it  not  lift 
1  check  valve  and  pump  into  the  stand- 
Re?"  I  should  say  that  it  is  because 
'  rc  is  more  water  going  out  to  the 
»'er  when  pumping  that  way  than  goes 
'the  standpipe  when  pumping  the  other 


dex  this  undi  r  "Valve,"  "Formula"  and 
"Gas  Power,"  and  put  in  envelop  "V." 
When  an  envelop  becomes  full,  I  take 
!  and  if  it  is  in  the  letter  "V," 
I  make  the  second  "Vt"  and  mark  "Vl" 
on  the  tiling  card,  thus  showing  which 
envelop  the  subject  is  filed  in. 

Elmo  N.  Owen. 
Los  Angeles,  Cal. 
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Some    Useful    Lessons   of    Limewater 

I  csting  for  Sulphuric  Acid  and  Its    Salts;    Value    of    Such    Knowl- 
edge   to  the    Practical  Man;  Action    of    Sulphuric    Acid    on    Metals 


BY 


CHARLES 


PALMER 


The    test    for    sulphuric    acid    and    the 

mric  acid,  namely,  the   sul- 

is    the    nexl  our    at- 

-••111   that   a   solution 

of   barium   chloride    has   been    us< 

era!   times     in   testing    for    sulphuric   acid 

or  the  sulphates;  and  we  note  that  there 

nee  of  the  s; 

sulphates,  a  heavy   white  precipita- 

barium    sulphate,    BaSO<.      Now 

re    several    very    interesting    mat- 

nsidered   in   connection    with 

pie   test    for   this   acid.     The   first 

thing    which  that    this 

white     precipitate     of     barium     sulphate, 

is  heavy,  and  that  it  comes  down 

quickly;    it   does    not    have    to   be    wailed 

gain,  while  most  precipitat 

mixture 
which   will   dissolve   them,   yet   thi>   white 
insoluble  barium   sulphate  is  insoluble  in 
•  erything    which    is    found   in   the 
list  of  n  luble  in  hydro- 

chloric acid,  ill  nitric  acid,  and  even  in  a 
mixture   of  these   acids.     To   bi 

in     strong    sulphuric    acid 
it  that  is  aln 

.'.  e   have    few   filtering   ma- 
terials   which    can    stand    sulphuri  I 
diluting  it  with  water:  and  water 
sulphuric-acid    solution    of 
barium  sulphate  throws  down  the  barium 
sulphate                       isequently,  i- 
to  leave  the  barium  sulphate  as  it  is  for 
the  present,   filtering  it   off   from   the   rest 
ted. 
There    is    another    point    which 
d,   in   the   use   of  barium 

sulphuric  acid,  and  that  is 
that  yon  can  use  the  nitrate  to  better  ad- 
vantage than  the  chloride  sometii 

for    this    i-  you    will 

want  to  test  for  both  sulphuric  acid,  or  the 

sulphates,    and    for   hydrochloric    acid,   or 

the  chlorides,   in   the  in ;   and, 

add    a    chloride    t< 

f  barium  chloride   as   a    re- 
are  adding  that   for 
which    tl  ted    in   a 

moment.     Thus   we    remember   that    near 
li  --on  we  b 
r    hydrochloric    acid 
and   the 

nveniently    centered    in    silver    ni- 
trate.    Now  if  you  add  a  dl 
silver  nitrate  to  barium  chloride,  of 
you    will    get    the    white    precipe 
silver   chloride,   which    ilustrates   just   the 
point    at    which    we    are    aiming :    but    if 
you   add    a   drop   or   two   of   the    solution 
of    silver    nitrate    to    barium    nr: 


there  will  be  no  precipitation,  and 

yet     barium    nitrate    will    precipitate     siil- 

■    the  sulphate-  just  as  well 

as  barium  chloride.     Therefore    it  i-  well 

barium   nitrate   as   a   reagent    for 

sulphuric   acid   and   the   sulphates. 

There    is   another    side    to   the    prccipita- 

any  acid  or  its  -alts — the  analysis 

of     the     precipitate.      Thus,     take-     silver 

and     perform     the     experiment 

shown   in    Fig.    i.      The   tumbler   contains 

a  little   sedimenl   ol    silver  chloridi    which 

"i g  com 

to    silver    nitrate,    according    to    the    fol 
lowing   reaction: 

SaC]       •       Al-xo        =      AgCl  H        SaNO, 

shv.t  Sodium 

Chloride          Nitrate          Chloride  Nitrate 
ible.        Insoluble. 


/wcr,  .v.  r. 
FIG.    I.      SILVER  G    REDUCED    TO 

METALLIC   SILVER   BY    A    STRIP  OF    ZINC 

n  into  the  silver 
i,  or  an  iron 
nail  or  any  similar  metal,  and  a  re- 
markable change  will  take  place  in  the 
silver  chloride.  It  will  not  look  so  very 
what  it  was  at  first,  but 
really    it    has    been    changed    to    metallic 

which    spn 
gradually  from  the  mi  tal,  and  which  you 
can    trace,   as    it    grows    outward,    for   an 
two.      When    the   reaction   is   over, 

the  bit  of  zinc  or  the  nail  will  be  found  to 
be  surrounded  by  what  is  really  metallic 
silver,  which  i-  n  adily  soluble  in  nitric 
acid,      i  If  ci  iui  OU   dissoh  e   tliis 

silver  in  nitric  acid  you  will  separate  it 
from  the  zinc  ■  etal,  and  you  will 

wash    the   silver   several   times    ti 
of  the  salts  of  zinc  or  iron:  but  note  that 


you  havi    followed  the  metal  silver  round 

in   a  cycle,  and    that    you   cm    precipitate   il 

and  redissolve  it  again. 

You  can  do  a  -miliar  thing  with  bariuff 
sulphate,  the  heavy  while  insoluble  pre 
cipitate  resulting   from  the  testing  of  sul 

phuric  acid  i  r  the  sulphates  by  bariun 
chloride    or    barium     nitrate.        The    meth 

od  indicated  is  to  boil  the  heavy  in-olubl> 
barium  sulphate  tor  an  hour  or  twi 
briskly  in  a  strong  solution  of  -odittn 
carbonate;  in  the  process  i  t'  time  th 
barium  sulphate  will  be  changed,  accofl 
ing  to  the  following  reaction,  into  barm 

carbonate,  which  i-  -till  insoluble  in  watc 
hut   is  quite  soluble  in  hydrochloric  acid 

Bo80<  Nil. CO,     =     BaCO,     (      N 

Barium  Sodium  Barium  sminm 

Sulphate         Carbonate      Carbonate       sutpliat 

Insoluble,  soluble.  Insoluble         s.lubli 

in  water, 

Soluble  in 

Hydrochloric 

Acid. 

(if  course,  if  you  should  add  the  hydri  I 
chloric     acid     or     the     nitric     acid     to    th  I 
barium    carbonate    before    tin       oda     -oh 
lion  has  been  drained  off,  the  barium  sul 
phate     will     be     reprecipitatcd,     and     yr  j 
would    have   your   trouble   of   boiling   will 
sodium     carbonate     for     nothing;     but.     I 
you    filter    off    the    solution,   as    shown      i 
lii;.    2,    and    then,    after    washing    sever* 
times,    treat     the    barium    carbonate    \vi 
nitric   or   hydrochloric  acid,  you   will  ha'B 
the  barium  in  the  original   form  aid   sol 
ble,   ami    the    sulphate   part    will    be   uiiiti  fl 
willi    the    soda    anil    will    also    be    solub-B 
There    are    several    other    metals    wlii 
have   insoluble    sulphates,   such   as     tfl 

timn,  calcium  and  had,  but  on  the  wdl( 
solutions  of  barium  make  the  best  tc> 
for  the  sulphates. 

Several  other  new  point-  may  come 
here  and  you  may  query:  If  bariv 
nitrate  or  chloride  is  .jo.nl  for  the  pi 
cipitation  of  cither  sulphuric  acid  or  t 
ulphates,  and  if  one  had  a  mixture 
sulphuric  acid  and  sulphates,  how  wot 
he  tell  which  wa-  which0  You  can  .' 
that  your  old  friend  litmus  will  come 
lure.  If  you  have  to  add  considers 
alkali  to  the  solution  before  it  becon 
■i.  tit;  ,d  ■'.■  !:■•.■'  i  ._.o,,d  deal  of  fi 
sulphuric  acid  present,  and  of  course 
you  measure  the  alkali  you  add  to  bri 
the  solution  to  neutrality,  you  can  c 
dilate  the  strength  of  the  acid  wdiich  1 
alkali  had  to  overcome;  but,  of  cour 
the  barium  chloride  or  nitrate  will  p 
cipitate  the  sulphate  part  just  as  w 
(and  no  better)  after  precipitation  as  ■ 
would  befon 
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Another  point  may  conn-  up  here.  \\  e 
pre  been  studying  mainly  the  test  for 
■drochloric  acid  and  for  sulphuric  acid, 
iml  the  question  maj  arise  in  your  mind: 
A'hat  is  the  test  for  nitric  acid?  yhere 
an,  easy  and  simple  method  of 
Hecipitating  nitric  acid  and  the  nitrates 
the  same  way  that  one  can  precipitate 
chlorides  and  the  sulphates ;  in 
rds,  all  the  common  nitrates  are  -"la- 
de and  we  have  to  use  other  means  for 
isccrt. nuing  whether  nitric  acid  is  present. 
ind  how  much  there  is  of  it.  We  shall 
ron-idcr  the  special  tests  for  nitric  acid 
n  one  of  tlie  following  lessons,  as  we 
lOnsidcr   the   compounds  of  nitrogen. 

The  next  thing  to  be  done  is  to  study 
sulphuric  acid  itself.  1  »f  a  urse,  by  this 
have  learned  something  of  the 
'feel"  of  your  reagents  and  you  probably 
011I1I  go  to  the  bottles  in  the  dark  and 
pick  out  the  bottle  of  sulphuric  acid  from 
1  weight.  There  i-  also  an- 
ither  peculiarity  of  sulphuric  a  id  which 
oil  have  learned,  and  that  i-  the  readiness 
,vith  which  it  unites  with  water,  and  in 
uniting    with    water    it    give-    oil 

a   little 

"cranky,"    it    will    pay    us    to    remind    our- 

sulphuric   acid    into    water    in    diluting    it, 

mil  never  pouring  the  water  into  the  acid. 

if    either    is    warm,    unless    the 

nee-   absolutely    require   it.      But 

another    peculiarity    of    sulphuric 

acid    which    you    probabl)     have 

noticed;    that    is.    when    common    oil    of 

red     into     clear     and    pure 

kwater  there  is  considerable  white  precipi- 

h  soon  settle-  ■•in  as  a  w  1  !' 
anent.      You    will    almost    always   get    this 
•white     precipitate  "  from     the     dilution     of 
Iphuric  acid  or  oil  of  vitriol.     It 
to    know    that    it    is 
E    lead    which    the    sulphuric 
ks   up   in   its   manufacture   in    lead 
'  1  r-. 

u    read    in    •'  ■ 
manufacture    of    sulphuric    acid    yon    will 
find  that  there  are  two  methods     (  mak- 
ing  it;    indeed    there    are    three    methods. 
••    consists    in    the    distill.: 
iron  1    sulphate,   or   green    vitriol. 
This  method  results  in  a  ven    strong   sul- 
phuric acid,  called   Xordhau-.cn  or  fuming 
ic    acid.      The     second    method    of 
nuking  sulphuric  acid,  and  the  om 

ticed  at   present,   consists   in  burn- 

ing   the    sulphur    to   the    sulphur    dioxide 

d    then   passing   these   fume-   into 

if   sheet    lead    in    which    the 

sulphur  two-oxide   or   sulphurous 

is    oxidized     to     sulphur     three-oxide     '>r 

sulphuric  sulphur:  and  later  on  the  dilute 

sulphuric    acid,    which    is    made    in    these 

hambers,  i-  concentrated  in  leaden 

n    this    way    the    crude    sulphuric 

iil  of  vitriol  picks  1111  and  carries 

along   quite    a    little    lead    sulphate    which 

it  throws   down    when   it   is   diluted    with 

The     third     method     of     making 


sulphuric  acid  (and  which  i-  mentioned 
merely,  for  completeness)  consists  in 
oxidizing    sulphur    two  oxide    t..    sulphur 

ide  b)  means  of  a  platinum 
he  pro- 
duction   of    a    vet)     pure    acid;    but    the 

1-  comparatively  new  and  mbsl 
of  the  sulphut  ii  mnerce  1-  -till 

produced    by    tl  lead  chamber 

method. 
You   will   remember  that   the  statement 

11     made     repeatedly     that     while 
Iphuric  acid  is  a  heavy  1 
liquid  of  intense  activity  and  eating 
especially    on    organic    tissues,    which    it 
chars     very     rapidly     on     account    of    its 
affinity    for    water,   yet    at    the    same   time 
strong    sulphuric    acid,    as    long    as    it    is 
concentrated,  is  not  an  acid  propi 
can    easil)     prove    this    bj     the    experiment 


.  .\.r. 


FIG.    2.     BARIUM     SULPH        i  HANGED 

RI1    M    I    IRB0N  VTE    V.\     BOII  ING    IX 
A   Sol  1    I  ION   "1     SODIUM 

1   \Kl:nN  \  '1. 

alreadj  mentioned,  in  which  you  poured 
ulphuric  acid  upon  /inc.  with 
very  little  action,  and  then  replaced  the 
ulphuric  acid  by  dilute  acid,  when 
the  action  became  quicker  and  violent 
in  forming  zinc  sulphate  and  releasing 
hydn  igi  n. 

The    comparative    indifference   of  many 
metals,    such    as    iron   and    zinc,    ti 
sulphuric    acid    is    also   in    parallel   to   the 
fact    that   strong   sulphuric   acid   does   not 
readily  '  ctricity,    while    dilute 

siilphu/nV  cid  does  Thi  rommercial 
value  of  all  this  indifference  of  metals, 
1  1.     for    strong    sulphuric    acid    is 

well  illustrated  by  the  common  practice 
of   the    railroads    in    shipping    stroi 


phuric  acid   in  tank  car-.      I 

dj    explained  in  a  previous 
lesson)   1-  that  the  strong  sulphu 
is  in  a   state  of  inactivity,   "association," 

as     it     is    called;     while     the     diluted     sill 

phuric    acid    has    the    part-    of    the    acid 

ivit)     and    in    a 

1    what    is    called 
In    the    tank    cars    the    strong    acid    i-    in 
tral  or  latenl  .1-  long 

a-    it    i-    concentrated    it    can    be    kept    per 

fectly  safely  in  the  tank  cars.  win. 

he    quickly    chewed    to    puce-    if    the    acid 

iluti  d. 
A   moi  .   of  this 

-anu   method  of  shippi  found  in 

of    50  called    "mixed    a. ml-  ;"   that 
is,    mixt  huric   and    nitric    acid 

which  are  shipped  in  iron  tank-   wi 
feci  safety,  -imply  because  both  acid-  con- 
tain    but    little    water   and   are    highly   con 

.iled. 

The     various     uses     of    sulphuric    acid 

bed    upon,   but    it    will    paj 

you  to  heat  a  little  common  salt    ; 

chloride)    with    -ulphuric    acid,    throwing 

le   acid,  as   shown   in 

.     reaction : 

2XaCl      +     H.SO,    =    Na.SO,  2  Ha 

Sulphuric       Sodium     Hydrochloric 

Acid.  Sulphate.  Acid. 

In  this  case  the  -ulphuric  acid  is  mixed 

idium    chloride;    but    if    it    were 

mixed    with    sodium    nitrate    the 

would    be    similar   but    the    side    product 

of    course    be    nitric    acid.      In    a 

similar  way  sulphuric  acid  can  be  used  to 

of   other   acid-    from   their 

salts.     The   commonest    soluble    sulphates 

Hum  sulphate  or  Glover's  salt,  and 

magnesium  sulphate  or  Epsom  salts;  this 

very    common    oc- 

m   the  W'e-tern  plains  a 

ailed     "alkali" 
which   gathers  on   the  surface  of  the  soil 
in  the  dry  climate  of  the  western   State-. 
There    is    one    point    here    which    wants 
noticed    before    we    have    the    sub- 
tric    acid;    that    i-.    we    have 
•o  calcium  sulphati 
substance    and    again    we    have 
noticed   that    it   also   i-   soluble  enough  in 
:i  permanent  hardness.  This 
variation   in   the   way   of   looking   at    the 
of  what 
istrj    must    consider      The 
1  it  as  insolubli 
sulphates    of   barium,    lead    or    strontium: 
it     i-    more    insoluble    that    the    sulphates 
of  iri  11,   zinc   or   copper:   but    it    i- 
enough    to    make    trouble    in    hard    water 
and   we   I  «    thi-  hardii 

be    remedied    in    part.      We    shall    return 
to    this    subject    of   hard    water    afti 
sidering    some    of    the    other    acids    and 

The   next    topic   which   naturally 
up   for  consideration    i-    that    of   nitrogen 
and     iis    compounds;    a 

Ii  d  because  we  always 
live  in  an  atmosphere  which  is  four- 
fifths  niti 
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A  Homemade   Pronv   Brake 


•    Fbasb 


The  accompanying  sketch,  Fig.  i.  illus- 
prony  brake  which  was  built  by 

the  writ  .1  use  ami  which  may 

No   readily    constructed    by   any    engineer 

iic   mechanical    skill.      The 
principal    part-    of   the    brake    arc    shown 
in  the  drawing.      1 1 
iron  wheel  .-/.  a  pendulum  B,  al- 
ir..n.   two   -trut-     F     forming    the    brake 

i  1   straps  />  and  26  brake- 

ks  arc  of  o;ik 
and  are  screwed  to  the  steel  straps  which 
are  previously  bent  into  circular  form  to 
a  radius  I '  _■  inches  greater  than  that  of 
the  brake  wheel.  A  Strong  iron  support 
'  it-  upper  end 
t  ir  the  bolt  /, 
which  passes  through  the  end  of  the  brake 


must  be  reckoned  with.  This  weight  is 
allowed  for  in  the  following  manner:  Re- 
move the  brake  from  the  brake  wheel 
and  detach  the  pendulum.  Allow  the 
brake  to  hang  on  a  knife  edge  at  X  and 
attach  weights  to  the  -traps  at  t 
}'  until  the  circle  of  brakeshoes  hangs 
plumb.  This  can  be  determined  by  means 
t  !  a  plumb  line  suspended  from  the  knife 
edge   at    .V  ;    when    I 

and  7.  of  the  .-trap-  P  are  the  same  dis- 
tance from  the  plumb  line,  the  brake  is 
plumb. 

cale    A'    i-    calibrated    by    pulling 
p  J  witli  a   spring  balance, 
tp  being   detached   from   the  brake- 
arm.     It  will  be  found  easier  to  adjust   the 

pull  if  the  spring  balance  i-  suspended 
from  a  rope  passing  over  an  overhead 
pulley.  The  rope  i-  drawn  through  gradu- 
ally until  the  spring  balance  indie 
exact  number  of  pounds;  then  a  mark  i- 
made  on  the    dial  opposite  the  needle,  and 


rigidly  supported  and  i-  adjusted  to  read 

zero    when    the    brake    is    idle.      The   brake 

i-  compensated  f"t  the  unbalanced  weigh] 

bi  am  bj   attaching  weights  at  the 

rear  end  )'  until  the  beam  hangs  level  ol 

a    knife    edge    at    .V.      It    ample    lub 

i-   used,  tlii-   brake   Serves   very   well   tor 

small  work  and  brief  tests.     lt^  use  is  not 

advisable  when  a  long  test  is  to  be  run, 

the  bi  ake  must  be  dis- 

ipatl  d  bj    thi    ii"  v,  111  el.      In  either  foi  in  "f 

brake,  however,  tin  blocks  should  be  well 
oiled  in  order  to  obtain  the  best   result! 

It   will   be   found   convenient   in   comput- 
ing  results   if   the   distance   /..    from   the 

center  of  the  brake  wheel  in  Fig  [,  ol 
the  motor  pulley,  I  i;-|.  2,  to  the  register 
ing  point  of  the  brake  beam  cm  bi  nude 
exactly  63 1/40  inches;  then  the  horse- 
power represented  by  the  pull  of  the 
brake  beam  may  be  computed  by  the  sim- 
pli    formula: 

//./'.  =  Pull  X  R.p.m.  -=-  1000. 

For  any  other  distance  /..  expressed  in 
inches,  t he    formula  becomes: 

//./'.  =  Distance    ■    Pull  X  R.p.m.  -i 
63,025. 

Whatever  distance  of  /.  may  be  ad  iptel 


the  use  of  the  brake  will  be  greatly  facili- 
tated by  preparing  a  table  showing  the 
horsepower  per  revolution  (per  minute) 
for  different  numbers  of  pounds. 


beam.  Connection  between  thi 
beam  and  the  pendulum  is  made  by  means 
of  a  flexible  strap  J.  preferably  of  bra--. 
which  bears  on  the  half-drum  K  of  the 
pendulum.  The  pendulum  i-  an 
turn  on  the  bolt  /.  which  is  set  into  an 
dard   M,  bolted  to  the 

I  to  tin- 
support  .1/  ami  a  wire  pointer  0  travels 
over  the  -cale  on  the  segment  .V.  The 
brake  is  held  in  place  on  the  brake  wheel 
by  the  iron  retaining  clips  R. 

It  will  be  evident  that  if  the  handwheel 
ightened  on  the  bolt  /'  while  the 
brake  wheel  (which  i-  fastened  on  the  en- 
gine shaft  as  close  to  the  flywheel  as  pos- 
sible^ i-  turning  in  the  direction  nf  the 
arrow,  the  blocks  will  retard  the  circular 
motion  of  the  brake  wheel  to  an  extent 
which  may  be  shown  in  pound-  on  the 
graduated  segment  .V.  It  must  be  remem- 
bered, however,  that  the  brake,  not  in- 
cluding   the    pendulum,    has    weight    that 


the   number  of  pounds  marked   on.     This 
i-  done   for  each   -cale  indication   desired, 
'    range.     One  cannot  be  too 
careful    in    calibrating    the    scale"  for    the 
i     ill    results    obtained    in    tests    de- 
pends  on  the  .  if  tin-  graduated 
The    scale   should   be   given    as 
many  divisions  as  practicable. 

'I  he  brake  wheel  is  usually  cooled  by 
water,  delivered  in  a  .-mall  jet  arranged 
to  flow  into  the  rim  of  the  wheel  and 
taken  out  again  by  a  waste  pipe. 

Fig.    2    represents    a     simpler     form      of 

brake   which   gives    fairly   accurate   results 

in   small   power-.      The  brake  beam   7    i-   a 

1'lank   having  a  circular  segment 

cut  in  oi  notched  to  fit 

on    the    rim    of    the    flywheel.      A 

bather   belt    U   is    titled    with   blocks   and 

retaining    strips    and    i      fastened    to    the 

brake   beam   by   two   I  In  Its    VV,  one   of 

which  is  threaded  and   fitted  with  a  hand- 

A    -mall    spring  balance    IV   is 


Vacuum  Ash  Conveyer  a  Patentee  1 
Device 

By  W.  A.  Stadelman 

In  the  June   15   number  of   Tower  AN1 
The  Engineer,  then    appeared  an  articli  I 
on     the     vacuum     ash     conveyer     at     thi  1 
Armour  Glue  Work-,  by  George  ]'..   I  less 
Evidently    Mr.    Hess   did   not    know   tha  1 
this   system  was  installed  by  the   Hconmnii 
Engineering    and    Construction    Company  .1 
of    Chicago,    under    letters    patent    whicl 
they    own,    and    later    by    the    Darley    Enl 
gineering   Company,   which  was   incorpor  J 
ated   and  began   business   May   1,    1908,  ti 
undi  r  line  patents. 

For  the  past  two  months  a  plant  rja  I 
been  in  successful  operation  handling  coa.-fl 
at  the  works  of  the  Quincy  Market  Coa  ' 
Storage     and     Warehouse     Company,     0    , 
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Boston,  Mass.  The  conveyer  is  8  inches 
in    diameter    and    was    put    in    under    a 

guarantee  to  handle  300  pounds  per  min- 
ute.    It   is  actually   handling  000  pounds 

per  minute  anil  taking  the  Coal  wet  or 
dry.  Another  plant  is  now  being  built 
for  the  Boston  Elevated  Railway  tor 
Dandling  both  ashes  and  coal. 


Useful   Members  of   the  Wrench 
Family 


By   A.  J.   Dixon- 


The    construction    End    special    use    of 
nearly  every   member  of  the  wrench   fam- 
ily that  is  likely  to  be   found   in   the  aver- 
m-power    plant,    has    been    pretty 
hly   illustrated  and   described   in  a 
highly   interesting   article   which   appeared 
in   the   January    5   number  of    Power   and 
The  Engineer.     The  author  of  the  article 
in   question    neglected,    however,    to    give 
ideration   to   one   ancient    member 
of  the  tribe,   which,   if  it  does  not   figure 
very     prominently     in      stationary     power 
plants,  is  at  least  an  old  standby  in  loco- 
notive   shops,  and   this  is  what  is  known 
as  the  crow-foot  wrench,  a  few  modifka- 
which  are  shown  in  Fig.  I.     This 
wrench   is   really    a    first    cousin    to    the 
socket    wrench:     is.    in     fact,    a    modified 
form    of    the    offset    socket,    and    find-    its 
principal  utility  in  restricted  places  where 
:   of  open-ended  wrench   could  be 
■rung,  and  where  projecting  obstacles,  as 
1  pipe    flanges    or    the    like,    or    insufficient 
,  space  on  all  sides  of  the  nut,  prevent  the 


FIO.   I.     THE  CROW-FOOT   WRENCH 

socket  wrench  from  taking  hold.  These 
conditions  are  invariably  present  in  stcam- 
and  exhaust-pipe  work  in  the  fr.  nt  ends 
of  locomi  lives  and  for  that  matter,  may 
■;  in  any  situation  where  an  elabo- 
rate job  of  piping  compels  the  crowding 
of  flanged  joints  and  similar  apparatus 
into  cramped  quarters.     In  such  emergen- 


cies   the    crow-foot    wrench    comes    in    as 
handy  as  the  proverbial  pocket   in  a   shirt. 

With    regard    to   a   device    for 
studs    into    place,    the    stud    nut    shown    in 
Fig.    -'     might     appear     to     possess     some 
■■:   superiority   -  ntrivance 

described  in  the  aforementioned  article, 
and  which  is  shown  here  in 
course,  in  the  matter  of  providing  an 
effective  means  for  driving  a  stud  home, 
one  device  is  just  as  serviceable  as  the 
other;  for  a  tightening  of  the  screw  in 
Fig.  2  against  the  end  of  the  stud  will 
have  the  effect  of  locking  the  nut  thereon 
as  securely  as  jamming  the  bottom 
of  the  nut  iii  Fig.  ,1  against  the  cud  of  the 
stud. 

When  ii  comes  to  loosening  the  hold  of 
the  nut.  however,  for  the  purpose  of  re- 
moving it.  the  contrivance  shown  in  Fig. 
3    is    clearly    at    a    decided    disadvantage 
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\t>  3.     SCREWING    STUDS    INTO   PLACE 

when  compared  with  the  stud  nut  shown 
ill  I  ig  J.  In  the  case  of  the  latter,  re- 
moval is  accomplished 'by  simply  holding 
the  hexagon  nut  with  one  wrench  and 
slackening  the  screw  with  another,,  abso- 
lutely no  effective  turning  force  tending 
to  back  the  stud  out  again  being  present 
in  the  operation ;  whereas  in  the  case  of 
er  device,  a  quick,  jerky  twist  of 
wrench  must  be  depended  upon 
to  relax  its  hold,  and  since  the  nut  may 
be  regarded  as  acting  as  a  clamp  to  grip 
the  stud — one  jaw  of  the  clamp  being  the 
f  the  hole,  and  the  other  jaw  the 
side  of  the  thread  farthest  therefrom — 
it  is  plain  to  be  seen  that  while  the  hold 
:  imp  is  being  broken,  a  considera- 
ble turning  force,  due  to  the  friction  be- 
tween the  surfaces,  is  exerted  in  the  stud, 
and  if  the  stud  is  not  very  tightly  threaded 


into    the    hole    into     which     it     h  . 
driven,    the    friction    niav     he    sufficient    to 
start    it    (tit    again. 

1  -ling    the    methods    in    v. 
increasing    the   leverage   of  a    wrench,   it 

tl)  happens  in  power  plants  where 
strong,  massive  drop-forged  double-ended 
wrenches    are    furnished    with    the    engine 
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FIG.   5.    A  FRICTION    WRENCH 

equipment  that  these  wrenches  are  not 
long  enough  to  provide  the  proper  lever- 
age in  tightening  up  or  slackening  off  a 
nut,  particularly  for  sizes  above  I  inch, 
and  being  double-ended,  recourse  cannot 
be  had  to  a  piece  of  pipe,  the  usual  ex- 
pedient for  gaining  leverage  with  a  sin- 
led  wrench. 

In  Fig.  4  is  illustrated  a  much  better 
plan  of  gelling  an  mid  this  difficulty,  pro- 
vided,  of  course,  that  the  extra  wrench 
is  available,  which  is  usually  tl: 
By  hooking  the  jaws  together  in  the 
manner  shown,  the  turning  effect  of  the 
force  applied  is  exactlj  doubled,  while 
the  ample  metal  section  in  the  jaws  and 
the  steadiness  of  the  stress  applied,  pre- 
vent any  distortion  which  might  other- 
wise occur. 

An  emergency  may  sometimes  arise 
wherein  a  cylindrical  piece  of  compara- 
tively 1  er,  as  a  10  inch  pipe 
or  the  like,  i-  to  b  m  de  up  into  a  fit- 
ting or  revolved  foi  !  1  r  pur- 
pose, and  no  chain  wrench  or  other  simi- 
lar device  is  available  for  the  job  In 
such  cases,  or  for  that  matter,  in  any 
case    where    the    character    and    di 

t  to  be  gripped  precludes  deface- 
ment and  mutilation  "t  its  surface  by  the 
sharp  teeth  of  the  chain  wrench,  as  in  the 
event  of  turning  a  pisti  n  or  tail  rod  of 
ample   size   into  d,   the   rigging 

rds  a  very  serviceable 
substitute.  The  underlying  principle  of 
this  device  is  friction  pure  and  simple, 
and   with   a    man   at    1  id  of  the 

rope  exerting  just  1  n  ;"  hold- 

ing against  a  man  at  the  end  of  the  lever, 
om  slipping  on  the 
pipe,  the  turning  force  applied  can  be 
made  almost  as  effective  as  though  the 
pipe  were  gripped  in  the  steel  jaws  of  an 
ordinary  wrench. 
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Central   Service   \s.    Isolated    Plant 


deal  of  discus 
the  relative  merits  of  central  sta- 
tion   service    and     that     from     one' 
plant.     Much  of  it  ha  ictremely 

partizan  as  to  lose  force  anil  a  great  deal 
hi    it    lias    been    entirelj     irrelevant. 

To  begin  with,  there  are  and  always 
will  be  conditions  under  which  a  central 
station  with    a    private 

plant  without  discriminating  unfairly 
against  a  large  number  of  its  customers; 
and  there  are  also  thousands  of  establish 
ments  which  can  buy  power  and  lights 
cheaper   than   they   can   make   them.      It    is 

Foolish  to  generalize   from 
two  peculiar  cases   as   il    is   to   apply    gen 
end    standards    to    an    unusual    case,    and 
•    have   been    follow  ed 

■  1     sides    of    the 
question  under  discussion.     It  depi 
tirely  upon  local  conditions  as  to  whether 

central  service  eaper  or  clearer 

than  operating  a  private  plant.     We  have 
known   of  isolated   plants   of  less   than   a 
hundred    kilowatts    which    were    operated 
at    less    cost    than    central  station    service 
could  be  bought    for,  and  just  as  reliably. 
We    have    also    known    of    cases    where 
central-station    service    was    far   preferable 
to   a   private    plant    in    establishments    re- 
quiring in  the  1  d  of  a  iIk  >usand 
horsepower.      There    is    no    hard-and-fast 
■  ither  the  size  of  the  plant 
or   the    relation    between    power   cost  and 
total    expenses,    which    will    enable    anyone 
rectly   without 
a  careful  analysis  of  the  individual  case  in 
hand,  unless  the  case  happens  to  be  near 
er  extreme  of  the  possible 
range  of  conditions.  It  i-  perfectlj 
I.  printer  using  tin 

ated  plant :  it  is  equal 
ius   that   a   packing   establishment 
1    thousand 
the  central-station   rat'    out   of   sight     Be- 
tremes   as    these   are   thou- 
sands- of  cases  which  must  be  intelligently 
and   thoroughly   ana! 

or   the   other. 


The  Ohio  License  Law 

The  discussion  which  has  taken  place  at 

rineers' 

iled    an    erroneous    idea   of 

ditions   existii-     in    1  duo.    the   as- 

m     being    quite    general    that    the 

Ohio    law    was    declared    unconstitutional 

it    exempted    from    examination 

ho  had  been  in   successful  charge 

of  plants   for   five  yi 


■1 

11 
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The  act  of  TO00  was  declared  uncon- 
stitutional in  the  case  of  Harman  vs.  the 
State,  because  the  examiner  is  made  the 
exclusive  imlgc  as  to  whctliei  an  appli- 
cant is  trustworthy  and  competent  \'o 
standard  is  furnished  by  the  General  As- 
sembly as  t,,  qualification  and  no  specifi 
cations  as  to  wherein  the  applicant  shal 
be  trustworthy  and  competent,  but  all  is 
left  to  ihe  opinion,  finding  and  caprice 
of  the  examiner.  I  he  new  act  states  the 
subjects  in  which  the  applicant  must  be 
proficient  and  provides,  as  the  old  did 
n-  t.  that  the  rules  and  regulations  under 
which  examinations  shall  he  held  shall 
he    uniform    throughout    tin-    State. 

"Surely  there  is  no  good  reason  why  one 
desiring   10  opi  im   engine   should 

have  .1  standard  ol  qualification  fixed  with 
on    definiteness  than  one 

school   or   practice   medicine  or  law. 
I  he     1  at  ute   undei    1  oiisidcration  is   no 
ject  to  the  criticism  in  this  regard  that  the 

B    case    0      Harman 

its.  Stab  led  to." 

It  was  claimed  bj  the  objectors  to  the 
bill  that  the  provision  that  all  person 
I  olding  licenses  issued  to  them  under  the 
act  of  1900  (declared  unconstitutional), 
should  not  be  required  to  submit  to 
furtheV     examination     during     the     period 

.oVereil       by        SUCh        license        firsl        i-slled, 

rendered   the   act    unconstitutional. 

This  is  evidently  the  contention  which 
lias  led  to  the  conclusion  that  any  at- 
tempt to  exempt  from  examination  on 
account  of  service,  to  let  successful  record 
he  the  criterion  of  a  man's  qualification! 
would  invalidate  a  law.  But  see  what 
the  court  saj  s  1  if  it : 

"Keen   though   ilu lion   were   held   10 

be  unconstitutional,  the  persons  provided 
for  in  this  section  are  simply  those  who  at 
the  time  the  present  statute  went  into  eff eel 
were  holding  license  the  former 

act,  and  since  no  juch  License  could  extend 
u  oud  one  year  from  the  time  ol  11-  issuinfl 
it  canno  ed  that  this  small  period 

ol  lime  for  which  some  wen-  permitted  to 
operate  ei   the  examination,  was 

an  inducing  cause  foi  the  enactment  ol  Hie 
provisions  in  respect  10  the  examination 
ol  those  who  desire  to  become  engine^n] 
Further  than  that  this  act  extended  1  lie 
privilt    ■  i  wen  ■ 

under  the  former  ail  for  the  short  time 
they  would  be  permitted  to  operate,  It  is 
of  too  small  consequence  for  the  courts  to 
say  that  11  is  111  coin  rovention  of  the  eim.1i- 
union.  In  any  event  this  lias  Ion 
to  lie  a  practical  question,  for  the  preserfl 
statute 'weiu  mio  operation  on  Hie  first  of 
May,  I'm-',  ami  all  those  permitted  under 
the  provisions  of  Section  10,  to  operaa 
engines,  have  Ions  since  lost  that  privilege. 
It  is  only  1  ho  e  obi  lined  .1  In  enfll 

under  the  present  act,  who  are  entitled  to 
i    renewal,  ion.     n   is  those 

who    have    obtained         lice inder    the 

present  ai  1  -.-.  no  1  1  ij   h  1  re  a  renewal. 

It  is  snd  in    argument    thai    the 
interpretation  which  ha.  been  given  to  this 
statute  by  engineers  is  that  those  who  were 
permitted    by    tin     Section    in   10   continue 
their    occupation     until     the    expiration    of 
Hie   time   for   which    theit     ei  eral    liceru 
were    issued,    were    entitled    to    have    su 
liceti  .  without     examinatli 

Whoever  has  given  11  1  his  construction 
done  so  in  violation  of  a  provision  of 
expressed  in  language  as  plain  as  any  1; 
guage  can  well  make  it,  and  it  behooves 
such  to  take  notice  now-  that  they  were  not 
entitled  10  ij  renewal  of  their  licenses  under 
1  hi*  former  .mi.  ami  it  behooves  1  he  exanl 
iners  to  take  notice  that  they  are  not  author- 
ized to  issue  any  such  renewals.  The 
language  of  the  statute,  as  has  alreadj  been 
said,  is  SO  plain  thai  a  'wayfaniiL'  man, 
though  a  fool,  need  not  err  1  herein  " 

\s  a  consequence  of  this  decision  all 
engineers  licensed  previous  to  the  passing 
of  the  second  and  constitutional  act  were 
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required  to  lie  reexamined  and  licensed, 
but  this  had  no  bearing  upon  tin 
•.titutionalit)  of  an  exemption  from  ex- 
amination of  those  who  had  by  a  given 
term  of  successful  service  proven  their 
competency   and   proficient-)    .1-   engineers. 


of    water,    and    the    soonci    plant 
stockholder's  dividends  int  1 


Be   Firemen,    Not   Shovelers 


to  firemen  as  a  rule  seem 
ridiculously  low  when  the  nature  of  the 
work  which  the)  do  is  taken  inl 
federation.  As  a  worker  he  is  conducting 
a  chemical  process  b)  which  carbon  and 
hydrogen  arc  changed  into  carbon  mon- 
oxide, carbon  dioxide  and  water.  Trans- 
fer of  heat  to  the  water  in  the  boiler  is 
tin-    obj<  and     for    which    the 

is  carried  on,  and  the  carbon 
bonoxide,  dioxide  and  water  arc  onl)  by- 
products having  no  market  value.  But 
the  larger  the  percentage  of  carb 
oxide  in  the  total  byproduct,  the  more 
heat  there  will  be  available  for  trans- 
ference to  the   water. 

It  js  t  d  thai  it  i-  necessary 

to  employ  an  expert  in  chemistry  in 
order  to  get  a  good  fireman.  In  the  manu- 
facture of  sulphuric  acid  or  the  distilla- 
tiou  of  -pinions  liquors,  chemical  opera- 
tion- arc  carried  on,  but  chemists  arc- 
rarely  employed  in  the  work.  Men  with 
strength  enough  for  the  manual  part  of 
the  work  and  with  intelligence  enough  to 
understand  what  they  are  doing  only  are 
kquisite. 

e  making  of  a  good  fireman  one 
must  be  sober,  not  frequently  sober  as  a 
certain  recommend  once  read,  but  sober  all 
of  the  time,  industrious,  active  and  mental- 
ly alert;  in  other  word-,  a  man  not  afraid 
of  work  and  willing  or  even  anxious  to 
learn  all  that  he  can  about  different  coals 
and    their    combustion. 

Firing   is  not  merely  a  shoveler's  work. 

yet    it    i-    almost    always    rewarded    with 

shoveler'-  pay.    At  no  stage  in  the  process 

rating   and   transmitting  of  power 

can  so  much  be  saved  or  wasted 

as    in    the    burning    of    the    fuel.      In    the 

plant    may    be    found    the    very    late-t    in 

ind    furnaces,  piping   protected   by 

nsive  and  efficient  covering. 

eneiiu-      with      lightning      cutoff,      steam 

nd    reheating   receivers   and   con- 

that  will  almost  parallel  the  baroni 

•    if    the    fireman    does    not    know 

•id   attend   to   it,   all   these 

ss    and    any    records, 

except     thosi      of     which     one     should    be 

ashamed,  are  out  of  the  question. 

Permanent   firemen  who  are  "there  with 
.1-."   who  do  their  best   all   of  the 
time,    whether   conducting   a    record-mak- 
that  will  please  the  management. 
or   ju-t   making   the   plain    everyday    run. 
had    for    the    wages    ac- 
cepted  by   hew  d    and   drawers 


,000  Volts  Run  Amuck 


The   inadvisabilitj    1 
tension   electric   lines  on    the   same   poles 

with    other    circuit-  illy    and 

more   or    less    spectacularly    demonstrated 
recentl)  -  ich,   Conn.,   w ! 

principal    excitemenl    usually    con 
counting   at    the    railroad    Station    the    new 
face-  amongst   the  week  end   visito 
the    occasion    here    referred    to,    3 

\olt  feeder  created  unwonted  diversion 
h>  Hashing  over  to  the  lightning  arrester 
ground  in  the  wire  tower  of  the  power 
house,  with  a  roar  and  a  fusillade  of 
cannon-like  reports  which  sent  two  men 
out  of  the  window  and  startled  the  usualh 
imperturbable  chief  engineer  into  the  sud- 
denesl  and  most  extensive  activity  that  he 
1  manifested. 
The  wire  tower  and  high-tension  -witch 
board  at  e  at  1  m<  1  nd  1  i  the  station,  which 
is  steam-driven  during  the  lij 
hours  and  is  reinforced  during  heavy 
load-  by  a  400-kilowatt  motor  generator 
taking  current  from  a  feeder  at  [1,000 
volts  and  25  cycle-  and  delivering  current 
to  the  local  primary  circuit-  at  2300  volts 
and  6b  cycles.  The  feeder  is  only  about 
half  a  mile  long,  extending  from  the  rail- 
road station  to  the  power  house,  and  was 
equipped  with  an  automatic  circuit-breaker 
at  the  railroad  station  end.  The  current. 
from  some  cause  not  positively  determined, 
"went  to  ground"  on  an  iron  frame  above 
the  high-tension  switchboard  almost  im- 
mediately after  the  circuit  had  been  closed 
and  while  the  chief  engineer  and  two 
other    men    were    -landing    at    the    -witch 

board.  The  circuit-breaker  at  the  rail 
Mil  went  out,  but  the  attendant 
there  closed  it.  and  when  it  went  our  the 
second  time  he  closed  n  again  and  held  it 
closed!  Then,  of  course,  things  happened. 
The  safety  devices  at  the  statioi 
the  two  men  near  the  chief  engineer 
found  urgent  business  calling  them  else- 
where, and  the  chief  ran  around  -hulling 
down  his  engines. 

The  Feeder  parted  between  the  station 
and  the  main  high  ten-ion  line  and  the 
ends  fell  aero--  the  2300-Volt  lines,  arc- 
light  circuits 

them  on  the  same  poles      This,  of  course, 
put    1  [,000  volt  I  er  circuit-   and 

burned   up  a   considerable   number  of  tele- 
phones and  transformers 
vices    on    the    2300-volt    liro 
saved   thi  tors,  but   the  lightning 

ral    transformers    on 
it  cuits  were  destroyed       I 

on    the    ti.ooo-volt    feeder 
were    red  icy    of    a 

welsh  rarebit  but  none  of  the  high-tension 
apparatus   inside   the    station   was   injured 


at    all,    thi     -hurt  circuit    having    occurred 
beyond  the  -w itchboat  d  and  the  local  cir 

cuil  breaker-    having    opened    at    tl 
rush. 

It  was  rumored  also  that  the  fire-alarm 
system    of    the    town    was    crossed    and 

crippled  l>>    the   falling  of  the  bigi 

feeder,   but    we    were   unable   to   verify  this 

life   re 
suited    from    tl  but    that    was 

I    luck  ;    tli. 

and    fell   at   an   hour   in    thi 

ally   clear   of    pi  Opli 

feeder    been     located     on     . 

used   thoroughfare,   the  chai 

ninety-nine  to  one  thai   loss  of  lit'.-   would 

have   resulted,   even   though   the   accident 

!     just    at     the     hour     when     most 

nl.     iri    at    dinner  or  -upper.      I  ligh  ten 

-ion    overhead    lines    should    never    be    al 

lowed  on  ing  any  other  1  la  - 

of   circuit    whatever — not    even    a    private 

signal    line    owned    bj    the 

saute  company,  and  certainly   not   any   cir 

il  :i  general  service  character. 


The  Scout  Cruisers  Said  to  Have 
Reversed  Their  Records 

I'be  following  item  is  going  the  rounds 
of   the   daily   pre--  : 

The  scout  cruiser  "Salem"  has  arrived 
from  the  Madeiras  with  something  en 
tirely  new  in  the  line  of  sea  mysteries. 
When  the  story  her  officers  havi 
reaches  the  Navy  Department  some  of 
the  old  wiseacre-  there  will  probably  have 
tl  h    their    head-    a    good    while    be 

fore  thej   solve  the  puzzle. 
The    great     marini     mysterj    developed 

when     the     new     SCOUt     crui-er-       Salem." 

"Chester"  and  "Birmingham"  were  -team 
ing  side  b>  side  aero--  the  Atlantic  from 
the  Madeira-  on  their  official  engine  test. 
Some  time  ago,  when  the  thn  1 
were  put  through  their  coal-consumption 
test  at  15  knot-  -peed,  the  "Salem"  aver- 
aged 107  tons  a  day,  thi  "Chester"  85 
and  the  "Birmingham"  71. 

figure-   were   strangely   reversed 
on  the  present   cruise.     On   the 
out   from  Madeira,  at   13.4  I  n 
■'Salem"  burned  only  84  tons,  the  "Birm- 
ingham" o.t  and  the  "Chester,"  to  every- 
body's astonishment,  burned   no.     On  the 
fourth     day    the     "Salem"    consumed    04 
tons,     the     "Birmingham"     111     and     the 
1 "    144.     The    a\  1  ragi     daily   con 
sumption    of    the    "Salem"    was    95    tons. 
nd  of  tlu- 
Why   the  crack   warships   reversed   their 
form  in   this  strange  and   unexpected  way. 

■  .n  the  cruise,  or  since,  h 
red  to  explain.  What  is  the  good 
of  a  Government  test  in  thi 
queer  results  as  this  in  actual  open  sea 
cruising?  This  is  the  question  Uncle 
Sam's  naval  -harp-  hereabouts  are  ask- 
ing. 


."> 
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Power  Plant  Machinery  and   Appliances 

Original     Descriptions     of     Power     Devices 
No     Manufacturers'      Cuts     or     Write-ups      Used 

MUST     BE     NEW     OR     INTERESTING 


Vertical  Motor   Driven  Centrifugal 
Pump 


The  illustration  herewith  shows  a  pump 

withdraw  the  water  from  the  hot- 

»er    against    a 

vacuum  of  28  inches  on  tl 

The  pump  is  placed  lower  than  the  hot- 


VERTICAL    MOTOR-DRIVEN    CENTRIFUGAL  PUMP 

well,  and  for  this  reason  water  flows  by 
gravity  to  the  pump,  notwithstanding  that 
there  is  a  vacuum   on  the  suction. 

The  pump  is  a  3-inch  Class  A  centrif- 
ugal type,  manufactured  by  the  Buffalo 
Steam  Pump  Company,  Buffalo.  N.  Y., 
and  is  driven  by  a  ro-horsepower  vertical- 
shaft  600-volt  motor  operating  at  a  speed 
of  12'Vi  revolutions  per  minute.     It  has  a 


normal  capacity  of  -15  gallons  per  mih- 
i  a  total  head  1  f  78  feet,  which 
includes    a    discharge    lift    against    which 
the  pump   handles   the   water. 

Upon  the  lower  flange  end  of  the  main 
frame  is  bolted  the  pump  casing  in  which 
inns  a  brass  impeller  machined  all  over. 
ss   impeller   withstands  the  extra 
strains  imposed  by  the  hot  water.     At  the 
the    main    frame    is    mount. '1    the 
motor    which    drives    the    vertical     shaft 
ing,      Vbout  mid- 
way   of    the    main    frame    the    r<  ■ 
thrust-bearing  housing  is  suspended  from 
a    heavy    rili    cast    integral    with    the    main 
frame. 

This    pump    is    fitted    with    a    ball-bear- 
ing type  of  thrust  and  a   live-jaw   flexible 
coupling,   hut    can   be    furnished    with    any 
type  of  ball,-   roller-  or  disk-thrust  beaf- 
le  0  iupling  with  rub- 
•  '       ing  pins.  The  thru 
mis   the  weight   of  impeller  shaft 
and     one-half     of     the     flexible     coupling; 
The  stuffing  1>"\  "ii  the  pump-shaft  hear 
ing  is    Si  •    the   vacuum    which 

the    pump    is    working  by    water 

through    tin.-    small    pipe    shown, 
r  small  pipe  providing  grease  for 
ring. 
It   is  an   exceedingly   simple   design,  af- 
fording    access     to     every     part     without 
seriously      disturbing     the      other     parts. 
Owing    to    the    design    and    machining   of 
the   runner  there  is   said  to  be  very  little 
loss  by  slippage. 


Automatic   Lubricating  System 


A  new  system  of  automatic  lubrication 
i  1  -in  by  the  Trenton 
Engine  Company,  Parker  and  Randolph 
avenues.  Trenton,  \.  J.  This  system  is 
for  the  purpose  of  thoroughly  and  auto- 
matically oiling  main  hearings  and  cross- 
head  pins  of  steam  engines  of  both  the 
ntal   and  \  ertical  typ 

The  oil  is  circulated  by  means  of  a 
I  driven  valveless  oil  pump,  which 
is  made  of  hardened  gears,  set  in  a  small, 
compact  casing,  and  driven  by  means  of 
rm  gears,  the  larger 
being  attached  to  the  engine  shaft;  the 
other    to    the  riding    from    the 

pump  casing,  which  is  attached  to  the  en- 
gine frame  at  the  base.  The  oil  as  it 
comes  from  the  bearing  passes  through 
a  filter  and  separator  which  separates 
such    water    as    may    have   come    in    con- 


tact   with    it.      The    "il    is    then    drawn    up     1 
through    the   g<  ar    pump   and    forci  d    into 
the  main  hearing  or  crosshead  pin,  ;i-  the 

in  Fig.  1  is  shi  iv.  11  a  \  iew  of  the  mi  thj 

'd     of    lubricating    a     main     hearing.       It 


MEIHim    OF 


lh 

1  \ 

'..      METHOD    OF    OIMN'O    CROSSHEAD    PIN 
AND  BE  VRTNG 

will  be  seem  that  the  surface  between  tin- 
shaft  and  the  upper  side  of  the  hearing 
is  lubricated  by  means  of  a  patent  oil 
cup  used  in  connection  with  this  system. 
In  order  that  the  oil  may  get  in  between 
the  blearing  and  the  shaft  on  both  the  out- 
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ward  and  inward  strokes,  a  portion  of  the 
metal  is  cut  away,  u-  indicated  b>  the 
dark   line,  on   both   sides,  at    th< 

of    the    bearing.      Oil    then    flows 

ffom   the   oil   cup  ./   into  this   space,   and 

engine    is   pulling    from    the   crank 

cad    the    shaft    is    i  s    to    the 

mount  of  pla\   present,  toward  the 

nd   of   the  engine,   thus   permitting 

i  be  carried  around  the  shaft  and 

.  ily    lubricating    the    shaft    suriace 

it  and   the  bearing  on   the  outer 

side  of  the   bearing   cup.      \s   thi 

11    the    outward    stroke,    the    shaft 
'1   ti >\\ ard   the   i niter   bearing   cap. 
iflowing   the   oil   from   the  oil   p; 

lown  into  the  space  D,  from  which 

is    carried    around    between    the 

nd  tlu-   inner   side   of  the   bearing, 

roughly  lubricating  it  at  this  point. 

The  oil  is   then   permitted   to   flow   to   the 

niter   connected    with    the    oiling    system, 

when  it  is  used  over  again. 

I      There  is  no  necessity    for  the  ei 
to   bother   about    shutting   off    the    oiling 
as  it  works  automatically,  starting 
ping  as  the  engine  is   started  and 
I,    and    if    exci  ild    flow 

into  the  oil  cup  A  it  is  bypassed  back 
into  the  oil  reservoir  in  the  base  of  the 
engine,  thus  automatically  taking  care  of 
all  excessive  oil  flow. 

In  Fig.  2  is  shown  the  method  of  lubri- 
ihe  crosshead  pin  of  a  vertical  en- 
gine.    It  will  be  -ecu  that  the  surface  be- 


tion,  as  indicated  at  E,  for  the  purposi  of 
making  a  positive  lubrication  fi 
sides  of  thi  crosshead  pin.  In  order  that 
the  crosshead  pin  ma}  be  lubricated,  three 
holes  are  drilled  in  the  end;  one  for  the 
taching  tin  oil  cup  ./.  the 
other  two  for  the  purpose  of  carrying  the 
oil  from  the  oil  cup  to  the  respective  oil- 


FIG.    I.     ASSEMBLED   BEARING 

ways  in  the  pin.  This  is  shown  by  the 
full  lines  on  the  upper  side  and  the 
dotted  lines  on  the  lower  side  of  the  pin. 
Thus  it  will  he  seen  that  as  the  oil  enters 
through  the  pipe  over  the  oil  cup  A,  both 


FIG.   2.     TARTS   OF   BEARING 


ween  the  crosshead  pin  D  and  the  top 
faring  B  is  lubricated  by  means  of  the 
'I  cup  A.  When  the  pressure  is  off  this 
'art  of  the  bearing.  B  or  C,  a  flow  of  oil 
s  introduced  between  these  parts. 
The  oil   cup   shown   at   .-/   has   a   parti- 


partitions  are  Idled,  one  supplying  the  oil 
passage  G,  the  other  the  oil  passage  //. 
As  the  space  indicated  is  always  filled 
with  oil,  it  is  quite  evident  that  this  por- 
tion of  the  engine  is  thoroughly  lubri- 
cated at  all  times. 


A   New  Roller  Thrust  Bearing 

The      Reeves      Pulley      Compai 
Columbus,     [nd.,    has    perfected    a    new 
roller   thrust    hearing    which    is    ill 

hen  with,   Fig.   i    showing  the  a 
b<  ai  ing. 
The   bearings  are   so  constructed    thai 

Id     true    at    all    times, 

both   when  the  bearing  is  new  and  after 

has  occurred. 

Fig.  2  illustrates  the  bearing  parts.  The 

!  Steel     rollers     are     spherical     at 

one  end,  to  conform  to  the  circle  of  the 

cast     cup.     which     hoi, Is     the     rollers     per- 
fectly true  at   all   times.     The   roll. 
tinually   change   their  position    in   the  cup, 
ilius  preventing  the  cup  from  wearing  out 
of   true   even    should    it    wear  larger.      The 
and  has 
no    other    function    than    to    separate    the 
Hers. 
There  are  two  hardened-steel   raceways 
which   fit   into   the   cast   cup   and 
which  the  rollers  run.    One  of  these  race- 
ways is  bored  large  so  it  will  not  come 
in  contact  with  the  shaft  and  cut  it.     The 
other    raceway    and    the    cast    cup    revolve 


BE  UUNG    u  n  H    RACEWAY    REMOVED 

with  the  shaft  and  have  therefore  no 
tendency  to  cm  it.  and  as  these  are  bored 
to  lit  the  shaft  snugly,  they  hold  the  en- 
tire bearing  central.  Fig.  3  shows  a  bear- 
ing   with    one    raceway    remi 

To  assemble  the  bearing  the  raceway 
"i'li  ill'  largi  bore  is  placed  in  the  cast 
cup  first,  then  the  spacing  cage  is  put 
in  place  and  the  roller-  inserted  with  the 
spherical  end  next  to  the  cast  cup.  after 
which  the  other  raceway  is  put  on  and 
the  bearing  is  ready  for  service. 


'Canton"   Underwriter   Fire  Pump 


["he   accompanying    illustration    is    that 

of  one  of  the   firs)    underwriter   fire  pumps 
built    by    the    Canton    1  ,,,,   Com- 

pany,  ('anion,    (  1. 
Steam    lire    pumps    are    ordinarily    ex- 
'   run  at  double  the  piston  speed 
of    pumps    for    boiler    iwi\,    or    ordinary 
water   supply,   and   do   not   usuall;, 
the    care    that    the    balance    of    th< 
equipment    does    around    a    power    plant, 
cted  to  damp- 
ness,   because    of    condensed     -tram,    and 
the  parts  are  subject   to  rust   if  the  pump 


l't  >\\  I'K  AND    II II".  ENGINEER. 


gularly;  and  after  a  period 

'■ 
irted  and   rim  at   full 


lions    and    sp<  i  ial    care    ami    at- 
tention :  detail  of  con- 
It    will    be    noticed    that     the 


finished,  on  tin-  hark  ami  front  has  a  thic 
neS5   of   more    than    i  '  _.    times    the   origin 

thickness  of  th< 
It   has   been    found   that    the   facing  < 

tin-    hack    .if    tin-    lap    is    jusl    as    import! 

as   that   on   the   lair,  therefore  tl 

is  trimmed  off  on  a  regular  taper  from  tl 


CANTON       L'NllEI  \\  Kit  Ek    HkE    PUMP 


speed  by  a  man  who  may  he  excited  and 
unskilful.      Consequently,    such    a 
pump  needs   mure   strength,  better   work- 
manship and  better  protection  against  rusl 
than   a  pump   for  boiler   feeding  or  other 
miscellaneous    work,    and    the    high    speed 
at  which  it   is  expected  to  work  demands 
iction-valve    area    and    unusually 
steam-valve  pi 
This  underwriter  pump  has  hrass  plung- 
vrought- 

piston   rods  and  valve  rods  instead 

of  iron  I  brass-lined   stuffing 

•    iron.      The    rocker 

shafts  a-  •  d.     The  water-valve 

area  and  steam-exhau 

the    case    were    it    designed     for    another 

also  larger :  the  air  chamher  is  larger, 
and  the  pump  in  its  entirety  is  made 
especially   sti 

The  special  quired   by  the 

underwriters  are  as   follows  : 

Capacity    pi 
chamher,  two  best  quality  pressun 
water-relief    \  capacity,    re- 

lief-valve discharge  cone,  set  of  brass 
priming  pipes  and  special  priming  valves, 
from   two   to   six   hi  ight-feed 

cylinder  lubricator  and  a  one-pint  hand 
oil   pump. 

The  "Canton"   underwriter  fire  pump  is 
built  to  conform   fully  to  the  underwriter 


ltd   of  the  pump,  above  and  below 
the  cylinder,   is   made   round,  which  adds 
strength  of  the  pump. 


Murdock 


Lap 
Stee 


Joint    and  Welded 
Header 


Due  to  the  increasing  demand  for  high 
steam  pressures  and  the  accompanying 
superheating,  the  W.  K.  Mitchell  Com- 
pany, Incorporated,  Philadelphia,  Penn., 
has  put  on  the  market  an  improvement  on 
its  lap  joint.  This  is  illustrated  in  Fig.  I. 
The  ends  of  the  pipe  have  been  con- 
siderably thickened, 


back  of  the  lap  to  the  end  of  the  hub 
the  Range.     The  flange  i-  then  bored  c 
on   a  corresponding  taper  and   when   it 
drawn    up   into    position    makes   a    snug 
between    the    pipe    and   the    flange.     T 
method    gives    a    uniform    bearing.      1 
flanges   are   made    in   accordance   with  1 
manufacturers'  standard,  hut  the  thickn  i 
can  be  increased   in   suit  any  requirerne 
Fig.  _'  is  an  illustration  of  a  16-inch  hear 
with   one  14-inch,  one   10-inch,  two  8-in 
and    one    a'^-inch     flanged-steel    noz2 
welded    thereto. 

The  advantages  of  welded  piping  o 
older  systems  include  the  reduction  of 
number  of  joints  and  the  elimination 
heavy  fittings  of  all  kinds. 

The  possibilities  of  systems  construe 
of    welded    headers,    such    as    are    ma 
factured  by  this  company,  are  great, 
it   is  well   known   that   any   form   of  p 


FIG.   2.     16-INCII    HEADER  WITH   WELDED  FLANXES 

strength  at  that  point,  by  welding  on  a  or  fitting  that  can  be  cast  can  be  weld  ', 
collar  and  flanging  the  pipe  and  the  col-  that  is,  in  any  length  that  can  be  ship  d 
lar,  which  gives  a  lap  or  face  which,  wdien      by  the  present  methods  of  transportat  >• 


The  "Conkell"  Duplex  Pump 


;  new  design  of  pump,  which  has  re- 
been  placed  on  the  market,  and  is 
actured  by  the  Service  Pump 
Orrville,  t »..  i^  illustrated  and  de- 
1  herewith. 

•'ii4.  1   is  shown  a  phantom  view  of 
map  which   represents  the  ordinary 
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port    E,   bringing    the    port    /     inl 
lion  \\  ith  the  exhaust  port  G. 
When  the  piston  moves  to  its  extreme 
rear  position,  the  head  //  will  engage  the 
valve  .mil  move  it  into  position  to  register 
wilh    tin  ii. I    G,   and    when    the 

in   thi>   position   tin  I 

communicate    with    that    portion 
cylinder  I  d  D.   At 

a  point  equally  distant  from  the  front  and 


ble  headed  piston  moves  backward 
and  forward  within  the  cylindi 
heads  ai  ii"  time  i>a--s  tin-  steam  inlets 
K .  and  any  steam  entering  through  the 
will  be  conducted  through  that 
portion  of  the  cylinder.  Theref 
|i 

i     what     pal  I 

pi   ton     may     be,     can 

as  the  steam  chi  »t  of  the  pump. 

valve,   which 
as    follows: 
I    in   it~  i-inl    for  the  purp 
engaging  the  head  and  to  allow  a  p 

id  of  the 
piston    and    valve.      I  of    the 

and    the    inner 
edges   of   the    valvi 

with  the 
.  alve. 
The   upper   left-hand    figure    in 
shows  the  port   plan-,   which   is  provided 
with    pa      ■ 

p     ts,  which 

the   cyl- 

li 

as  well  as  the  exhaust  outlet  in  the  port- 

.  i-r.     The  stop   valves   /.  are  pro- 

or    the    purpose    of    limiting    the 

lve   and 

preventii  ind    fail- 

■ 

as  shown  at  G,   Fig.  2. 
The  operation  of  the  pump  and  i 
passage   is    as    follows:     When    - 
admitted  .  say,  No.  t.  the  port 


FIG.     1.       PHANTOM    VIEW   OK    STEAM    CYLINDER 


;ilt  by  the  company.  The 
the  steam  end  of  the  pump  shows 
c  are  but  two  moving  parts  in 
linder,  the  double-headed  piston 
irdinary  1  >  valve,  which  n  - 
\  ith  the  ports   at   the  bottom  of  the  cyl- 

(   The  valve  has  several  lugs  attached  for 
keeping  it  propcrlj 

■  I  i     piston    when    the 
■  .id    and    valves    arc    at    the    end 
if  the  stroke.     When  the  piston   is  raov- 
ng  in  the  opposite  direction,  the  D  valve 
in  at  rest  until  it  is  again  moved 
>y  impact   with   the   opposite   head.     The 
lve  .-/.   Fig.  2,  is  placed  between 
guide  (.'.  which  is  brought  to  the 
the  cylinder,  and  the  guide  pin,  as 
iced    through    a    scrcw- 
hread  aperture  at  the  top  of  the  cylinder 
•vail.     The  lower  end  of  the  guide  pin  is 
ought    into    engagement    with    the 
n,  which  per- 
mits   the    piston    I"    move    longitudinally 
within  the  cylinder  and  at   the   same   time 
prevents    a    rotan    movement.      The    dis- 
tance between  the  head  of  the  piston  with 
relation  to  the  length  of  the  cylinder,  the 
length  of  the  valve,  and  the  arrangement 
of  the  ports  in  the  cylinder  is   such  that 
when   the    piston    moves   to    the   extreme 
front  position,  the  head  /)  will  move  the 
valve  into  a  position  to  register  with  the 


STEAM   VALVE 


rear  heads  of  the  cylinder,  and  near  the 
upper  portions  of  the  walls  of  the  cyl- 
inder, are  the  steam  inlets  K.  which  are 
shown  in  Fig.  7.  these  inlets  branching 
-  :ommon  steam  pine  J. 


E  is  opened,  and  the  steam  will  pass 
through  the  portway  E,  and  enter  cyl- 
inder  No.   2.   causing   the   piston   in   that 

to    its   backwa 
tion.     The  exhaust   from  the  rear  end  of 


mgh  the 

cylinder 

in  cyl- 
inder. N 

■  ii  reg- 
rt  M.     Tin-  positii  ii  of  the 

port   M. 

which   will   m  n   in   cylinder 

ition,   and    the 

■  through  port  M  on 

the  interior  <>f  the  valve,  and  out  through 

outlet  '■-  the  piston  in 

cylinder  No.  i  nears  the 

-  kc,  the  head  //  will  eng 
valve  and  mi  >ter  with 

the  port  E.    Steam  will  thi 
the  port  E  and  will  enter  cylinder  No.  -'. 
in    this    cylinder    to 
ition.      The    cx- 
from    cylinder    No.    2    then    passes 
out  through  port  F,  on  the  interior  of  the 
valve,   into   cylinder    No.    I.   and   exhausts 
As   the   piston    in 
-    No.    ->   nears   the   end   of   its    for- 
ward   stroke,    the    head    will    engage    the 
valve    in    that    cylinder    and    move    it    to 
with   port   .V.  and   will  also  open 
This  will  return  all  tin 
sition  first   noted,  when   steam  was 
Imitted,   and  the  operation   is  then 
repeated. 


'Stickle"   Bucket  Steam  Trap  and 
Discharging  Float    Trap 


P<  >\\  ER  AND  THE  ENGINEER. 
The  discharge   into   the   trap  when   il    is 

!  -ion  ,.r  .  pen   i-  directly  across  the 
1  iit-  the 
water  that   floats   the   bucket    from   being 
blown 


The  "Stickle"  hucket  steam  trap  con- 
.'.n  annular  chamber,  outside  of  the 
trap  proper,  which  has  four  openings,  B, 
entering  the  main  chamber  at  equal  points 
toward  the  center.  The  separating  baffle 
ring  cast  integral  with  the  trap  cover  and 
extending  downward  into  the  bucket  has 
side  extensions  or  ribs,  which  prevent 
bending  of  the  small  rod  by  lateral  move- 
ment. At  the  top  of  the  bucket  is  a 
space  between  the  exterior  of  the  baffle 
ring  and  the  inside  of  the  bucket,  suffi- 
cient to  allow  a  free  movement,  and  also 
serve  the  purpose  of  a  separator,  as  the 
four  ports  in  the  annular  chamber  B 
which  surround  the  trap  are  so  located 
that  they  are  below  and  between  the 
-  A.  in  the  baffle  ring;  consequent- 
ly, when  the  trap  is  discharging  there  is 
a  separation  of  steam  and  water  at  that 
Steam  enters  the  ports  at  A  and 
water  enters  the  bucket  ahead  of  the 
steam. 

Water  enters  this  trap  at  the  inlet 
through  an  annular  chamber  just  under 
the  flange  which  forms  a  part  of  the 
flange. 

The  four  ports  B.  are  located  at  the 
top  of  the  chamber  and  even  with  the 
top  of  the  bucket.  This  makes  it  pos- 
sible to  maintain  the  water  that  surrounds 
the  bucket  at  the  full  hight  of  the  bucket. 


\1 

lit*  >rrV|^^B^B^H 

I?* 

1 
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the  trap  >rm  a  water  seal,  fl 

does    not    blow    steam    at    the    end    of   th' 
1 

I  he  "Stickle"  intermittent  balanced  SB 
trap  i~  instructed,  it  i 

said,  that  it  will  operate  for  a  long  tim 
without  scoring  when  used  in  connect* 
with  steam  separators  under  high  pres 
sure.  The  vibration  of  the  cutoff  thr 
waves  the  water  does  not  un 
valve:  and  the  idle  slot  allows  the  tra 
to  fill  nearly   full  before  the  fli 

any     force    1  11    thi      valve.       When    it    doi 

the  valve  it  drops  the  length  1 
the  slot,  throwing  the  valve  wide  orfl 
and  it  stays  ..pen  until  the  watei  1  ■ 
I  from  the  trap.  The  float  dro[ 
as  the  water  leaves  the  trap  and  clos« 
the  valve.  The  discharge  from  the  tra 
d  to  be  so  \  iolent  and  the  cntranc 
to  ill,  trap  being  at  the  back  end, 
sweeps  all  of  the  accumulated  sedinfl 
oul  at  1  ach  disi  harge. 

traps  are  manufactured  by  tl 
Open  Coil  Heater  and  Purifier  Compan 
502  South  Pennsylvania  street,  Indiat 
apolis,  Ind. 


FIC.    I.        STICKLE      BUCKET    TKAP 

The  water  and  steam  entering  the  trap 
come  in  direct  contact  with  the  baffle  or 
separating  ring,  which  throws  the  water 
downward   and  the   steam   upward. 

Steam  inters  the  upper  ports  A,  and 
separates  the  water  and  steam  as  they 
enter  the  trap  when  the  discharge  is 
taking   place.      This    makes    it    possible    to 


The  unit  of  commercial  horsepower  di 
veloped  by  a  boiler  is  taken  as  34! 
units  of  evaporation  per  hour;  that  i 
.1-4'  _•  pounds  of  water  is  evaporated  pi 
hour  from  a  feed-water  temperature  1 
212  degrees  Fahrenheit,  into  dry  steam  1 
the  same  temperature.  This  standard 
equivalent  to  33,137  B.t.u.  per  hour.  It 
also  practically   equivalent   to  an  cvapor;  I 


INLET 


'STICKLE"  INTERMITTENT    BALANCED   FLOAT   TRAP 


discharge   solid  water  and  not  steam  and 
water  at  the  same  time. 

The  water  passes  out  through  the  large 
tube  extending  down  into  the  bucket  and 
leaves  sufficient  water  in  the  bucket  when 


tion  of  30  pounds  of  water  from  a  feei 
water  temperature  of  100  degrees  Fahrci 
heit  into  steam  at  70  pounds  gage  pre 
sure.  The  unit  of  evaporation  is  th' 
equivalent  to  965.7  B.t.u. 


July    13,   1909. 
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Inquiries 


./  unf<  m  //"  v  '"''' 


,1   ti„ 


Balls    and    Engine 

Will  the  speed  of  .111  engine  be  changed 
ight   ni   the   governor 

R.   F.  D. 

Vis.     If  no  part  of  the  governor  except 

the   balls   had    weight    it    would   make   no 

difference,  but  a  change  in  the  weight  of 

1     ivir  lifting  power 

would  1  evolve 

at  a  different 

•  haft 

What   i:  the   saf<    stress  to  allow  on  a 

■  iron  for;  ing  when  ;t  is  subjected 

to  bending   and    twisting?     What    is    the 

limit,   and  how   near  to  the  clastic 

1  limit  is  it  safe  to  work'    Authorities  seem 

to  be  divided   upon  this  point,  and  while 

j   it  is  not   sate  to  work  near  the 

limit,  others   say   that    as   long   as 

the  elastic  limit   is  not   exceeded,  a  shaft 

is  safe. 

J.  T.  F. 
The  best  formula  for  repeated  stress, 
such  as  that  which  takes  place  in  re- 
■  living  shafting,  is  Weyrauch's  based  on 
Wohler's  experiments  with  alternate  com- 
,  pression  and  tension .  Safe  load  ier 
square  inch  = 

/  ,        least  max.  stress       \ 

f=  IO.OOO       I  —  \   ■ ; J 

\  "      greatest  max.  stress     / 

for  Phoenix  wrought  axle  iron. 

For  shafting,  the  least  maximum  stress 
will  equal  the  greatest  maximum  stress. 
Therefore, 

/=  io.oro  (})  =  5000 

pounds  per  square  inch. 

This  is  the  same  result  as  would  be  ob- 
tained by  taking  the  tensile  strength  of 
wrought  iron  and  using  a  factor  of  10. 

The  elastic  limit  for  wrought  iron  is 
nearly  one-half  the  ultimate  strength ; 
that  is,  25,000  pounds.  To  anywhere  ap- 
proach this  value  in  shafting  would  be 
■dangerous.  The  value  as  derived  above 
for  outside   fiber   stress   is   good   practice. 

To  figure  the  safe  load  on  a  shaft  to 
give  the  fiber  stress  no  higher  than  5000 
pounds  per  square  inch,  use  Grashof's 
formula : 

f"T(,M,  +  l^  m7+~m?  ), 

where 

r  =  Outside  radius  of  shaft, 
It  —  Bending  moment  of  inertia, 
.Ui  =  Bending  moment, 
Jfi=  Twisting  moment. 


where  1;  =  the  inside  radius  of    ' 

Substitute    the    conditions    of    anj     pat 
ticular    shaft    problem    in    the    1 
equation   and   if  the   resultant   value   pi   f 
does  not   exceei 

inch  the  shaft   may  be  considered  as  not 
overloaded. 
Horsepower  and  Steam   Consum 

The  accompanying  diagrams  are  from 
a  simple  noncondensing  engini  exhaust- 
ing into  a  heater.  Will  you  plea 
how  improvement  can  be  made  in  the 
diagrams,  and  also  tell  me  the  mean  effec- 
tive pressure,  indicated  horsepower  and 
the  steam  consumption  per  hour? 

T.  J.   R. 
The    formula    for    steam    accounted    for 
per  horsepower  = 

_J3-g2-(F  +  C)  ii7-(.Y  +  C)ll\i. 


where 

M.E.I'.  =  Mean  effective  pressure. 

F  =  Fraction  of  stroke  completed 


for  a  hollow   shaft 


DIAGRAMS    FROM    A    SIMPLE    NONCONDENSING 
ENGINE  EXHAUSTING   INTO   A    HEATER 

at    point    chosen    on    expan- 
sion line, 
C  =  Clearance, 

X  =  Fraction  of  stroke  uncom- 
pleted at  point  chosen  on 
compression  line, 

IV  f  =  Weight     per     cubic     foot    at 
pressure  measured  at  F, 

]]'  x  =  Weight     per    cubic    Toot    at 
pressure  measured  at  X. 

"I52765°"X    <02"  +  °'°3)   X  °'2531  ~~ 
(0.05  +  0.03)  X  -"'■04352  M.E.I'. 

261.15859  X    (0.28  X  0.2531)  — 
(0.08  X  0.04352). 

261.15859  X   (0.070868  —  0.0034816). 

261.15859  X  0.0673864  =  T/.6. 

This    method    of   computing   the 
used   per    horsepower-hour    is    not   at   all 
accurate.     It  only  approximate;  the  theo- 
retical amount  of  dry  steam   used  by  the 
engine  and  does  not  take  into  account  the 
water    which    goes    through    the    cylinder 
with  the  steam,  which  is  seldom  1< 
one-third    of   the    total    amount    -  I 
used.     In  this  case  the  indicator  ace   unts 
for  17.6  pounds.     If  this  is  two-third-      f 
the   steam   used  the  total   amount   would 


bi     26  1.   which   would  lie  a   fair  perform- 
a    simple    Corliss   engine    in   good 

condition    working   at    its   rated   capacity. 
The  diagrams  ma}  bi    tmprovi  d  b 
i/ing  the  cutoff  and  by  getting  an  earlier 
exhaust    opening.     The    horsepower    de- 
veloped 
Down-Draft  Gas   Producer 

What    i-    the    advantage    of    thi 
ducer? 

T.    M.    W. 

It    will   make   gas    from   bitui 

without  making  tar,  which  is  important 
when  the  gas  is  used  as  uel  for  an  en- 
gine. 1  his  is  due  to  thi  iii  that  the 
light   1.11  makin 

■  ■   :l    m  .   ill-,    fed    to    the    lire    an 
down   through  the  incandescent    fuel  and 
<  onvei  ii  il    into    "fixed"    gases,    u  hich    will 
not  condense. 

of    Superheating    Steam    at    the 
.  wall 

Will  there  be  anj  gain  by  superheating 

the  bridgewall,  dissociating   the 

and    hydrogt  n    and    discharging 

tlu  m  1 1\   r  and  through  the  lire  bj 

of  nozzles?     Will  the  combustion  of  the 

hydrogen  prevent  smoke? 

A.  T.  G. 

No.  The  gases  of  which  water  is  com- 
posed will  give  up  in  burning  just  he 
amount  of  heat  absorbed  in  the  act  0 
dissociation  and  there  will  he  an  actual 
loss,  depending  on  the  friction  of  ap- 
paratus. 

There  will  be  110  tendency  to  reduce 
5moke,  as  all  of  the  oxygen  of  the  steam 
will  be  needed  by  the  burning   hyi 

If  there  should  be  an  excess  of  air 
passing  through  or  over  the  tire,  the  heat 
from  the  burning  hydrogen  might  heat  it 
enough  t->  complete  tin-  combustion  of  the 
volatile  matter  of  the  coal  which  ordi- 
narily  escapi  -   as    -moke. 


Water  hammer  in  some  of  the  large 
in  of  the  Detroit  water  works  has 
been  materially  reduced  by  the  use  of  an 
air  chamber,  according  to  the  annual  rc- 
porl  -if  George  II.  Fenkell,  civil  engineer 
of  the  water  hoard.  The  direct-pumping 
system  is  used.  Vbout  half  a  mile  from 
the  pumping  station  an  emergencj  tation 
has  been  built  and  equipped  with  a  1000 
cubi  rfoot  air  chamber,  an  electric  motor 
and  air  compressor,  and  other  apparatus. 
This  chat  in  cted  t"  two   1-'  inch 

force  mains,  and  since  1:  employment  the 
piessure  gages  on  a  24  inch  connecting 
main  a  few  miles  distant  have  shown  a 
reduction  in  the  ordinary  water  I 
from  alu  nit  12  pounds  to  3  pounds,  while 
the  hammer  on  one  of  the  42-inch  mains 
with  wdiich  the  chamber  is  dire.  1 1 
nected  has  been  reduced  from  10  pounds 
to  4  pounds. 


Small  sizes  of  coal  burn  with  less  smoke 
than  large  sizes,  but  develop  lower  ca- 
pacities. 


Personals 

R.  II 


National 

the     ensuing 
Meyer, 

A.  Hart  tary;  H. 

Christ,  •  ■  .   M    J.   Bui 


National 

;it    which   the 
were  in- 

I     Pritch- 
r  John   Harper,  record- 

financial 
;ponding 

r ;  J .  1  >. 

><  mirk.    d«or- 

member     of 

•\  ere  in- 

ined  :   I  ferbert 

William 
Murray.  Webb, 

NtcKenna   and    .lack    Am 

entertainment, 

by  W.   11.   Manning, 
■me   cnt- 
- 

•  lent  W.J.  Rey- 
ciation  of  Sta- 
id   Timothy    1  leaky, 
the    Eccentric    Fire- 
Refreshments    were 
generously   served. 


New   Equipment 


den,    N.    J.,    are 
ant. 
The    Lovell     Manufacturing    Compan 

Tlic    Fu  nd    Power 

Company  will  build  a  new  steam  plant. 

ompany,     Detroit, 
eir  plant. 

The    Binghamto  ind    Power 

Company    is    to    double    boiler    and    _ 

u    Heating   and   Lighting  Com- 
N.  J.,  will  increase  'lie  capacity 
of  its  [lower  plant. 
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The    Illinois    Soldiers'    and    Bailors'    Home, 
for  equipment  (or 
plant. 
The  cil 
■ 
for  electric-llghl  Improvement. 

\        ,  roted  to 
i  iction    of 
a  municip  plant. 

19   for  con- 
struction of  mun 
Cal      F.  E.  Smith,  • 

rhe     \ 
"■ 

lildlng  ereele.i 

rard.  Jr.  Q.,  M.,  U.  S.  A     Fl    St.  Philip,  La.,  until 
or  cot        id  Ins     water-wo 

■    'folk    Lighl     Company.    Suffolk,    Va., 
nstruct  $ 
power  plai  0      Incorporators, 

\V.  I..  Williams,  it.  B.  Tunstall, etc. 

i 
Compan: 

i 
Chairman    Fn  i    H      -  indei  -.    ol    the    public 

linht     committee.     Cam 

ii    lal   lighting 
plant  at  the  water-works  pumping  station. 
.1.   M.   Greer,  of   Livin 

0    capital    for    the 
il   ]>ut tinLT  in,  at   Simon,  Tex.,  a   10-ton 
ice    plant.     An    electric-light    system    will    also 
■  ion  with  the  plant. 
!    until   July    Jo    by    the 
Hoard    of    \\  all  t   !  I    Broai 

York,  for  furnishing  and  installing  two  1 
gallon    steam    turbo-turbine    pumps,    two    225- 
r-tube    boilers    and    ai 
imping  station. 


New  Catalogs 


loulds   Manufacturing  Compan 
Vails,    N.    Y.     Catalog.     Power    pumps.     Illus- 
trated. I 

The    Ball   .\-    fl  ibethport, 

\.    .1      Catalog.     Rate:  rbines    and 

oi  -.     Illustrated,  5x9  ini 

nv,  Akron,  Ohio. 
.  packing,  valves, 
etc.     Illustrated, 

Milwaukee    Locomotive    Manufacturil 

No.     100. 
Gasolene-driven     locomotives.     Illustrated,      _'s 
I  Inches. 

U  i 
Engine     room    gauge    hoards.     Illustrated,     12 
I  inches. 
Pittsbui  '  ompany,  Barber- 

ton,      Ohio  on      pipe      lit  t  iritrs, 

illustrated, 
■_'l  I  pa-.'. 

W'm.    B.    Scar  221    First 

is  of  water  purification.     Illus- 

i      •  I.    Bart  let  I  npany,  Cleveland, 

No.    30.     Illusti 
handling  machinery,  mechanical  dryers,  crushers, 
paint    machine  Hx'J  inches. 

Murche:  l  Company,  Detroit, 

atalog.     Pipe     and     nipple     threading 
machine-  I  [net      tapping 

machines,      etc.      Illustrated,       16      pagi 

The    Detroit     Lubricator    Company.     Detroit, 
lubricatoi 


Julj    i 

lubricators,    oil    pumps,    urease    cups,    injector, 

Indlcatoi  s,  eti 
6x9  incl 

Joseph  Dixon  •  Company,  J 

N.    J.     Booklet.     The    Proper    can-    ol    Hells. 

ii'  Pocket 

catalog.     Graphite      products.     Illustrated,     22 

.    ii  lies. 

II.  w  lany,   100  William 

i  m     Permanfl 

eking.     Illustrated,     s     pagi  I 

inches.     Folder.     Cold-storage     insulated     snfl 

Illustrated. 

The    1    no  'i  inufacturing   Company, 

Philadelphia,  Penn.     Catalog  No.   10.      Vii  cofl 

...  tnioi 

ejectors,  Injectors,  jel  pumps,  valves,  etc.     Illus- 

i  lean  run     Sti  tm  Pump  R  oi 

atalog    No.    72.       Hydraulic    pressifl 

30     pages,     d\7      inches. 

Catalog  No.  77       lasts  of  parts  of  pumps,  direct- 

Illustrated.  7r>  pages,  6x7  inches. 


Help  Wanted 

It     under    this     ftc  ad     are    in- 
scried  fm   2S  cents  per  lint        iboui  sis  icordt 
make  <i   line. 
w  ANTED— Thoroughly      con 
salesman;    om 
grade  goo  M.   M.  Co.," 

\\  ENGINEER  In  each  tow  n  lo  ell  iln- 
best  rocking  grate  for  steam  boilei  W  I 
Martin   Grate   Co.,    um    Dearborn    St.,    <  lu.-igo, 

WANTED      \       ood      livi 
shop  or  factory  in  the    i 
best    knir  ento 

and   grime   from   the    hands    witl njurj    B 

i 

■  .  no  ovet   and  above 

his    regular    salary.     This    is    no    fake.     Write 

md  rhe    KUfl 

.   Pa. 

WANTED     Manufacturers'    agent,     incorpn 

e  ol   i  he  largest   manufmj 

turers    ol  ower    plant 

equipment,    wishes    to  ervio  •    of   good 

sales  engim  inia      GdB 

■  in  invesl    in  company. 

Situations  Wanted 

liea       in  ■••■ 

i  ..     ■ 

POSITION      WANTED     by      gas     engine*] 
nerience   with    gas 
Good    references    fro 
recbnii 
WANTED     Position     with     the     engineering 
or   sales   tlep  in  mem    of  a    gas  engine    i  om  era 
Have    had 

employed.     B      ; 

\ir.cil  VNIC  M.    IAi  ,i  i, He,   with 

several   years'  >    in  general   machinery, 

and  pumpini 

ery,     de  Vge     iff 

BOX    70,    POWER. 


Miscellaneous 


for    25    cent*    per 

PAT1  NTS    secured    i nptly    in    the    t'nited 

Pamphlel     "i 
instruction  on  C      I 

i  i        -      Palenl     i  dlice. 

McGill  Bldg  .  Washington,  D.  C. 

WANT    TO    GIVE    FREE    of    cost    or   work, 

i own    that    ho 

earn     plant.    ;i    !ir-t-ciass    indicator    and 

reducing     wheel,     with     plush-lined     mahogany 

case:  till—  doesn't  bin    ii   is      >  ■    I. 

C.  Co.,  Cor.  11th  at  \ranitowoc,  Wis. 

SE  \1IH    PROPi  IS  M.S     ".ill    be    received   at 

ol    the    Director  of  the  Census,    H  asb- 

ington,    I).    C,    until    2   o'clock.   July    19,    1909, 

and   then  publicly  opened   for  furnishing  all  the 

for    the 

construction    in   lots    ol    loo,    150     250   or   SOD 

machines  and 
ering  the  same  complete,  free  of  all  charges  for 
transportation,  at  the  Census  building.  Washing- 
ton, Ii  C.  The  righl  is  reserved  to  ai  cepl  01 
reject  any  or  all  bills  in  whole  or  part,  to  strike 
out  any  item  or  items  in  the  specifications  and 
to  waive  any  defect-.      For  further  information, 


July  20,  i'H«) 


l'i  »\\  ER  AND  Till-:   ENGINEER 


83 


A    Visit    to 


Anth 


an    /Antnracite    Coal 

Tells  What  a  Coal  Mine  Is  Like  and    How  Coal  Is  Mined.      Importance 
of  Air  Supply.      How  a  Mine  Is  Timbered;  Difficulties  to  Be  Overcome 


BY        WARREN 


O 


ROGERS 


Mi 


ine 


It  was  the  writer's  good  fortune  to  oh 
lain  permission  from  F.  M  Zerbey,  gen 
cral  manager  of  the  Kingston  Coal  Com 
p„ii>.  to  visit  the  lildwardsville,  No  a 
mine  of  the  company.  I  he  descent  wa 
made  in  company  with  the  mine  superin 
Undent  Thomas  II.  Williams,  Master  Me 
ckanic  Erskin  I.    Solomon  and  Mine  Fore 


face  of  the  earth.      In   Fig.   2   is   shown   a     depth,   the   water   is   delivered   to   a    pu 


cage  with  miners  ready  to  be  hoisted  to 
the  surface  alter  a  day's  work  in  the 
mine. 

One  would  naturally  expect   thai   al   such 

a  depth    considerable  water  would  be  en 
countered,    hut    such    was    not    ill 
The    miners    can     tell,     however,    in     the 


nip 
plai  1  'I   "ii   a    liighei    level,   which   in   turn 

delivers     the     water     to    tile     surface        In 

Fig  3  1-  shown  a  larg<  duplex  pump 
located  1000  feet  below  the  surface.  The 
pump  1  placed  in  a  pump  room  hewn 
out  "f  solid  slate  and  coal  formation, 
which  1-  as  "dry  as  a  bone."    These  pumps 


irtan   Thomas    Martin     The    first    stop   was 
made  at  the  350  foot  level. 

One  unaccustomed  to  the  skill  with 
which  the  hoisting  engineer  handles  his 
engines  cannot  fail  to  note  the  accuracy 
with  which  the  cage  is  stopped  at  each 
level  for  the  loading  and  unloading  of 
coal  cars  hundreds  of  feet  below  the  s,,r- 


upper  veins  within  a  few  hours  that  a  rain 
storm    has    set    in.    by    noting    thi 
trickling  down  the  side  walls  of  th< 
ways    of    the    levels    upon    which    they    are 

working.      This  water  is  taken  can 

ii  lo  the  sump  from,  which 
it  is  pumped  to  the  surface,  or  if 
the     pump     is     located     at     an     extreme 


are  scattered  through  the  mine, 
different  levels,  the  steam  being  piped 
to  them  from  a  boiler  plant  above 
ground,  and  the  steam  pipes  led  to 
the  underground  working  down  the 
shaft. 

10  the  shaft  i*  located  the  hospital 
where   the   injured   men   are   taken,   to   re- 
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a,   1900 


I  linimuni  allowed   hi    law 

in. H'  employed. 

I 
the   inspector. 


■  ■  ii-  lightness,  il  is  alwaj  -  foiufl 
in  the  highest  part  of  the  mine,  and  i- 
not  easilj  d(  uric. I  in  all  c.ases  1 1  g; 
present    in    small   rpiantities    the   flame   of 

up   will    flicker   slighl 
tically  .  utities  tin    flaini    nil! 

■  con  idi  i  abli  lomfl 
.•mil  a  blm  liali  •  « ill  surri  unul  i\  .  it  re- 
quire- considi  rable  skill  to  detect  in.ii; 
amounts  of   gas. 

The 
i  •  by  i"  latio         I  1.1 

cient    aii    into   the 
.cu-,  sii  thai   i  li 
arc    din  :  Liny-    put    in 

..M    foi    tin    miners. 

.  in   the   way  l(i  or]  in.'.   01    w  lien 

..■in...     ii    ; ;,.  I 

plelel)    slim 

...     in   order  t 
o  thi     i   .  .     of  tin    drift        1  li.  -i 
niy    so    that    i  In  ■     v .  mid    twin 
ithonl    aid,    thus    forming 

.  in  1  the  cai  eh  -snei! 
of  any  v  nld  he  forget  to  stall 

■I ...i<i      j   .     in.,     through         I  list 

ry,    . '      wit  ho 
nl    would    natural!)    take   tin 
.     ,       and,    .  bnffl 
quently.    the    worl  ing      fat  thest 
. 
mine,  won l  n   lack  b 

proper   1 1  ntilal  ii  in 

As  tin  vi  irk  ins   w  . 

.i   .  am  .'     cloth   n  n  -    fi  nind  hanging 


riie  am- 
learby,    the    1 
pelling  ■ 

of  a  lei  ■  ted.  This 

i    showing    the 
irkings,  stating 

fir  m .1  ;  and  il"  not, 
it   what 

■.tion 

• 

cubic    inches    of   air   per    minute    when    at 

,  '  xcrting 

himself  ; 

mining    • 

•   air  re- 
quired   • 

minute. 

•    a    mine    lie 

'  ly  ventilated,  even   if  the  matter 

iminated     alt 

Owing  to  the  varying  amout 

in  a  mine,  the  problem  oi  calculating  the 

quantity  of  air  the  mine 

in   a   safe  condition    i-   mosl   difficult.      It 

has  been   found  that   too  cubic   feel   of  air 

per  minute  per  man  employed   in  a  mine 

which  is  free  f  tfficient.     If  the 

mine  is  moder;  ,  250  cubic  feet 

of  air   per   minute   i<    required,   and   if  the 


FIf;     3       M  '"■     PUMP    ROOM     HE  \VN  OUT  OF  SOLID  ROCK    AND  COAL   SEAMS 
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8S 


This  u  as  becau 
just  been  fired,  and  as  the  air  current 
rather  weak  at   that   particular  place 
o.un.h    helped  the    air 

ie    face,   created   a    slightly    increased 
i,    and    so    cleared    tin     working    of 

Fig.  i  is  show  n  a  fact 


but   i"  '  ound      In   the 

working  places   timbering   i 
inten  als        I  lie    props    used    in 
timberin  pression 

nl    their    length    being    about    10 
•or    [J    imu  s    their    diameti 


STABLE     1000    FEE!     UNDERGROUND 


1-5    =    "JO 

. 

strain   would   ni  d   on   an)    one 

tinibei ,    yel 

hern  pine  timbering, 
1  inches  111  diameter, 
ii 
1    Fig,  6.     In  e,  a  tim- 

ber of  southern   pine,  all   of  _•(   inches   in 
diameter,  was 

1,   which, 

ing   i"   tl 

crush- 
imbering    had    b 
than  three  nn  inths,  and  « 
in     reinf  ireing 

taxed    I"  1  11  iws    the 

result   oi   a    sq  u  e  •    in  its   final    >t 

Before    a    squeezi  riling    is 

generall}    given   by   varii  which, 

if    heard,    enable    the    mine    foreman    10 
11  a>   timbering  rool 

and  sides.     Frequently,  In  wc 
sure    on    the    old    timbering 

urs   despite  the 

skilful    efforts    on    the    pari 
charge.     When   this  00 
the    debris    must    be    1  enn  >\  ed 
timbering  put  in  place  befoi 

nine  can  be  worked  again. 
In   No    -i  mine,   southern  pine  timber  is 
used   exclusively,   11    being   considered   the 
best  timbering  wi  od  procurable.     ; 
thi   lai  gest  timbi  r 
in  diameter  and  the  others  very 
[1   in   Fig. 


'.niiier  being  in  the  act  of  boring  a  hole 
:'..r  a  new  shot,  while  the  laborer  is  about 
to  break  up  the  large  lump  of  coal,  shown 
in  the  foreground,  and  make  it  ready  for 
loading  into   the   mine   car. 

orking,  a  visit 
was  made  to  ihe  stables,  1000  feet  under- 
ground, Fig.  4.  Here  the  mine  mules 
ibled.  and  contrary  to  what  one 
v  oulil  naturally  expect,  the  place  was  kept 
as    clean    and    a-    swd  I     stables 

This    is 
b\    the   free   use  of  whitewash   and 
the    fact    that    the    partitions    between    the 
stalls   are    made    of    sheet    iron;    which    is 
not  only  a   sanitary  arrangement   but   also 
guard   against 

Timbering 

Slightly  more  than  1  per  cent,  of  the 
men  employed  in  cr  about  the  mines  in 
the  L'nit.       -  killed  1  ir   in 

uind    each    y<  ar  ;    at  d 
jurcd  and  kill  lling   slate   and 

the  caving-in  of  the  sides  of  the  chambers 
than  arc  hurt   and  killed   by  cxplosi 
is  evident   that   the  matter  of   timbering  a 
mine   is   of   great    importance.      In    Fig.    5 
is  shown   an    example  ibering, 

the  photograph  being  taken  h;  the  writer 
in  the   Kingston    0  mpany's    No.   4  mine. 

Drives  follow  the  inclination  of  the  coal 

seams,  the  roof  being  supported  by  timber- 

me  kind.    This  is  not  only  to  sup- 


AN    EX  \  I  ID    TIMBERING 


1  uari     inch:    a    prop    12    it 

r   has  an   area  of 

[2    ■    0.7854  =   113 
square  it  breaking  -'rain  of 


5.      Another    example 

in   No    4  mine  is   shown   it 

is     at     th  I    of     two     electric-car 

tracks.      The    roof    is    supp 
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Operation  of  Steam   Condensers 


B>    Sami'ei    K     Pai 


! 


In  the  last  few  y<  ars  si 
have  undergone  remarkable 
sign  and  constructive  det; 
increases  in  efficiency,  and 
the  relative  merits  of  the 
of  condenser  now  on  the 
i  1.  ;ir  understanding  of  tin 
operation,  are  matters  oi  I 
portance  to  the  average  i 
neer,  w  h  -  maj  at  any  time 
:  in  tin  election  : 
.  mi-  i  if  these  dc\  ices«  and 
u-  operation.  The  theorj 
densation  and  the  advanl 
tained  by  ii  in  increased  i 
operation  of  the  steam 
tremely  simple  in  practice 
Imi  involve  in  their  actual 


am  enndenseri 

in  del 

tils,   with  greal 

i lie  qui  -H' "I  oj 

different  type! 
market,  \\  ith  a 
i  n    methods   of 

ir  greatest  im- 
iperating   engij 

In  called  ii|inii 
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taki    i  liai  gi    oj 

,.i  steam  cons 
iges  to  1"  "I.- 
:fficiencj  in  the 
mgiifc    are    cx- 

to  understand] 
operation  prinf 


fine  a  piece  of  work  as  i-  -ecu  in  a  coal 
mine.  The  illustration  also  shows  one  of 
the   electric  locomotives. 

Timbering  a  mine  i-  an  expensive  item. 
If  southern  pine  i-  used   for  the 

and  treatment  will  amount  to 
about  it  cents  per  cubic  foot  of  coal 
mined.  Wood  timbering  is  treai 
as  oak,  beech  ami  similar  hardwoods, 
while  having_  great  strength,  will  sud- 
denly fail  without  warning,  while  yellow 
-  used  in  the  mine  mentioned 
falls   mure  slowly,  as   indicated  in    Fig.  6. 

A  new  departure  in  timbering  mines 
that  i>  rapidly  taking  the  place  of  wood 
in  mam  of  the  newer  mine-,  is  the  use  of 
steel.  In  1878,  attempts  were  made  in 
France  t.i  use  old  rails  a; 
and  in  the  United  States  rails  have  been 
used  for  some  years  ["odaj  special  steel 
pressly  for  mine  tim- 
bering, an  example  of  which  is  shown  in 
Fig.  3. 
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ciples  extending  into  hydraulics  and 
thermodynamics  and  other  phases  of  engn 
neering  theory  to  such  an  extent  thai 
their  actual  operation  i-  rather  compli- 
cated and  a  clear  understanding  of  the 
mechanism  and  the  duties  performed  by  it 
i-  difficult  to  attain.  Ordinary  steam  cons 
densers  usually  may  be  divided  into  two 
types,  jet  condensers  and  surface  conj 
densers.  When  tin-  mc  nanism,  however! 
for  supplying  the  -team  and  providing  the 
water  and  removing  it  after  use,  together 
with  tile  devices  for  the  removal  of  the 
air,  are  considered,  thi  typi  -  become  much 
more  numerous  and  a  classification  i-  oj 
not   \cry.  much  advantage.! 

In  regard  to  the  theory  of  condensers 
little  need  lie  -aid.  The  ordinary  pres- 
sure read  on  tin-  average  pressure  gage 
i-  pressure  in  pound-  to  the  square  inch 
above  the  atmosphere,  and  the  actual  pres- 
sure exerted  by  the  -team   is  that    read  on 
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plus  15  pounds.    Thus  80  pounds 
on    the    steam    gage    means    that    tins    is 
erence    in    pressure    between    that 
h\    the   steam  on  one   side  of  the 
nd  that  exerted  b)   the  air  on  the 
other     In -reality  the  absolute  pressure  of 
1  i>  05  pounds  t"  tin-  square1  inch. 
and  if  the  air  1-  removed  from  the  other 
side   the    force    obtained    from    this    pres- 
:!   once   available.      This  explains 
iretieal   advantages  to  be  obtained 
in  tlic  use  of  the  condenser  and  the  rea- 
its    wide    development.      In    the 
pcratioti    of    a    -team    engine,    of 
.team   is  on  both   sides  of  the  pis- 
ton, but   that   on  one   side   i-   always   con- 
•  .   the   exhaust,   and   hence   to   the 
re.   and   the  aimospl 
is   transmitted    through    it    vers    much    as 


and   removed   as    fast   as   it   becomes   hot, 
and    tin-    requires    pipes    leading    into    it 
filled   with    water   and   subject   to  atmos- 
pheric pressure.   This  pressure  is  balanced 
bj  a  weight  of  water  in  a  pipe,  generally 
30  feet  high  in  practi 
vacuum  cum.  1  be  attained  and  the  steam 
always   exerts  :i   pressure  of   from   t    to  2 
pounds.      The  principle  of  this  column  can 
be  readily  seen  h\  the  action  of  a 
ter.     In   the   latter   a   tube,   closed   at   one 
end,    i-    filled   with    mercury   and   inverted 
in  a  basin  also  filled  with  mercury.     The 
mercurj   stays  in  a  closed   ttt 
by    the    air    and    it-    surface    i-    30   inches 
above    that    in    the   basin,   and    a    vacuum 
very    nearly    complete 
mercury   surface   in  thl 

If  water  were  used  in  place  of  mercury 
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hydraulic  pressure  is  transmitted   through 
a  liquid. 

Atmosphere  Eliminated  in  Practk  r 
Now,  in  actual  practice  in  a  condensing 
engine  the  atmosphere  i-  eliminated.    The 
-team  rushes  from  the  exhaust  int< 

i.icle.    which    is   practically   a    vac- 
uum and  lias  no  connection  with  the  out- 
It   would  rapidly   till  tin-   up  and 
exert  its  own  pressure  in  a  reverse  direc- 
■    were   not,   in   the  ordinary   con- 
■ondensed    as    fast    a-    introduced. 
In  the  act  of  condensation  it  gives  out   its 
latent  heal   of  vaporization   and  he 
agent  which   i-  used   for  condensing,  such 
as  cold  water,  so  that  this  rapidly  becomes 
hot  and  useless   for  cooling  purposes  and 
requires     constant      renewal.      In     order, 
therefore,   to   supply  n  con-taut   agent    for 
the  production  of  condensation,  cold  water 
must  he  circulated  through  the  condenser 


the    length    of    the    column    of    water   be- 
tween levels  would  be  about  34  feet.    This 
i>    what   i-    meant    bj     balancing    the    air 
pressure    by    a    column    of    water.       If    a 
pump   i-    put    in   this   column   and    pushes 
the     water    downward,     the     level 
water  in  the  column  will   fall  to  within  a 
few    feet    of    the    outside    level    and    -till 
maintain   a   vacuum,   and   in    this 
atmospheric   pressure   is   balanced   by   the 
action    of   the   pump   exerting 
practice    of    from    10   to    II    pound 
square   inch   on   the   water   and    forcing    it 
linst    atmospheric    pressure    when 
there    i-    a     suitable    circulation    p 
and  the  for  :e  is  greater. 

lumn  1  ^plains  the    reason  for  the 
standpipc  well    in    ordinary    condenser 

installations.  The  level  of  the  water  in 
the  vacuum  chamber  and  in  the  outside 
drain  must  bi  30  feet  apart  in  actual  prac- 
tice   miles-    a    pump    is    in-tailed    to   over- 


come tin  n  pressure,    If  water 

noi   in  contact    with   outside  atr   pressure 

I  a  distance  "i  (o  fei  t,  and  hence 
exerting  this  \>.nk  pressure,  is  turned  into 
the  vacuum  chamber  it  will  at  once  flow 
out  the  lower  end  of  the  -taudpipe.  tlui- 
maintaining   a   constant    Ii  \  cl    in   tl 

nd  producing  a  water  circulation 
as  well.  In  actual  practice  water  must  be 
raised  this  .to  feel  and  injected  into  the 
condenser  chamber,  or  it  must  be  pumped 
out   of  the   well   a   distance   of  30   feel    in 

Of    level 

ci  nstant  and  fixed  in  th<  c lenser  proper 

when  this  water  circulation  1-  goi 
A  condenser  with  a  hotwell  and  a  pump 
for  pumping  water  from  it  is  id 
to  a  condenser  with  a  standpipe  and  a 
pump  pumping  water  into  the  top  of  it. 
1-1-  merely  a  difference  in  level 
of  the  operating  mechanism  above  and 
below  the  surface  of  the  ground,  and  a 
different  position  for  the  pump  in  the 
circulating  system. 

This  cold  water  circulating  through  the 
condenser    is    sufficient     to    produ 
dcnsatii  111  in  tut  ned  into  it.  pro- 

vided the  water  is  sufficiently  cold  and 
delivered  in  sufficiently  large  amount  In 
order  to  get  the  maximum  cff<\  1 
the  cold  water  this  water  i-  injected  into 
ondi  nser  in  the  fi  irm  of  a  series  1  if 
jets,  in  the  type-  known  as  the  je1  con 
denser,  or  i-  allowed  to  run  in  a  thin 
sheet  over  .1  largi  amount  of  surface, 
this  latter  being  known  technically  a-  n 
condenser.  Air  always  exists  in 
water  injected  into  a  boiler.  Willi  the 
application  of  heat  and  the  production  of 
steam  in  this  latter  device  the  air  is 
evolved  from  the  water  with  thi 
and  goes  through  the  engine  into  the 
condenser. 

Removal  of    Air   a    5erious    Difficulty 

lir  i-  not  absorbed  by  the  water 
at  anywhere  near  the  rati  the  steam  is 
condensed  and  hence  the  condenser  gradu- 
ally fills  with  air  and  destroys  the  extra 
hack  pressure  for  which  the  condenser 
was  devised.  Therefore,  the  removal  of 
the  air  in  the  condenser  presents 
difficulty.  It  i-  removed  in  two  different 
\  vacuum  pump  i-  often  com 
condenser  chamber  and 
maintains  the  vacuum  by  the  removal  of 
the  air  alter  the  action  of  an  ordinary 
pump.  Again,  this  air  may  be  removed 
by  what  is  known  as  the  injector  or 
I.  vice  ..perates 
after  the  manner  of  an  ordinary  steam  in- 
jector or  aspirator  for  the  removal  of 
air.  The  let-  of  water  driven  quickly 
into  a  funnel  and  expelled  through  this 
entangle  the  bubbles  of  air  and  carry  it 
along  wil  ■  dure  in 

1    certain    -peed    of    water    circula- 
d   unless  the  condenser  i-  p 
constructed  is  apt  to  prove  a  serious  diffi- 
culty on  -team  or  air  ovi  rloads. 
practici  the  vac- 
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mistake 
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■  I)   becoming  obsolete.    The 

lative  advantages  is  still  an 

ne    and     sub  siderable 


Chart    for    Direct    Current    Circuits 
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panying    chart    has    been    de- 
calculation  hi  problems  in 
rreiu  circuits,  in  which  the  Iran-- 
sscd    directly    in 
-    drop.      The    factors    used 
in   terms   of  energy   trail-- 
mitted,  number 

genera- 
tor voltage  and  drop  in   volts.     ! 
transmitted 
ted    in    I  lamps, 

act  and  kilowatts,  assum- 
ing 50  n  ndlepower  lamp  and 
800   watl 

The   relation   existin  the  dif- 

cntimerated  i 
the  fi>l!  linn. 
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U 

2 

mils liso.ooi 

In   ihi 

pi  .Mem  have  been 
roughl)  to  tl 
chart,    the    remaining    unnecessarj    values 
thai    iht    mctl 
re  clearlj   shown. 
• 

follows:       Keel   -  Drop         \  oil 
i 

small   diagram, 

ml  marked    n 

sequence  just  stated, 

follows  iln-  vertical  line  <i  until  it  intersects 

the    radial    line    marked    13   volts    "drop," 

equei  ice.      By 

construction,    each    successive    value    must 


Jul)     -I).     I'M). 

Required    the    distance    of    Iran 
the  other  factors  being  as   follows: 

BIm  of  wire,  circular  mils a&u.oco 

Number  of  wires 2 

..r  voltage 

13 

Kilowatt*        to 

imp 
same   values  arc  assumed  in  Ibis  problfa 
that   w  err   used  in  tin  n  fei .  in 

bi  ing  again  madi    ti  1   l-'ig    1      In  ll 
however,   the   lirsl    factor  of  the   sequcrgl 
feet,  i-  unknown  so  tli.it  the  solution  inns 
be   started   with  the  load   for  tin 

d    the    sequence    of    values    followfo 
rder    to    thai    prcviouslj    fol 
lowed. 

narked   40  kilo 
he   different   tracings  are    follotfjei 
as  indicated  by  the  lettered  Inn-,  the  la- 
line   1/  listancc    line    at    105 
feet,  the  value  desired. 


.4  = 


2  X  D  x  io.8      ;'       II'      K 
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ill     circular 
mils, 

-n    feet, 

• 
ff—  v  (  -'-.   3-  or  4-wire), 

K  =  Constant. 

the  circuit, 

-  end. 

Tn    ord 
the    chart    the    following    problems    have 
isumed  and  t1  xplained 

in  detail : 

Prop.i.fm    Xo.    1 

Required  the  kilowatts   that  can  he  car- 
ried   by    a    given    sizi 
known  factors  being  as   follows: 


be' taken  at  ri^ht  angles  to  the  pre- 
ceding motion,  so  that  the  next  value 
in     the  age,     i-     reached 

by  follow  ■  ontal  line  /•.  at  right 

•  line  o.  until 
line  marked  200  volts.     At  right 
angle-  to  this  line,  follows  the  vertical  line 
c  until  it  inter  lial  line  marked 

with    tli  next    fai 

Wire."     The  1  tlong   the  hori- 

idial  line  marked 
"Curve  Constant."  \i  right  angles  to  this 
line,  follow  the  vertical  line-  ,  to  thi  inter- 
section of  the  rked  (50.O 
lar  mils  —the  "wire  -i  "  The  last  value 
in  the  ;i  1  ■,  atts,  is  reached  by 
following  the  horizontal  line  f  draw 

lioint  of  inter  e  :tion   to  the  load 
line,  whi  to  kilowatts,  is 


•  I  'ri  ibi  1  m    No.  3 

Required   the  drop  in  a  three  wire   1  ic 
tcm,  1  In-  li  >ad,  distance,  etc 
being  km 

16-c.p.  lamps W>0 

Size  of  wire,  circular  mils 250.000 

Nljinl.    r  ».r  win-- 3 

Voltage  (each  side  of  neutral   110 

in-i.li.'  e,  feet ""'< 

Referring  to  the  chart  foi  tin  -  ilutio 
of  this  problem,  and  starting  with  tl: 
value  800  lamps  for  the  first  factor  in  tli 
sequence,  follow  the  different  vah 

in   the    order  noted,    tint 

lion  with  the  voltag 
1.  line 
traced  from  this  point  until  it  int' 
vertical  line  drawn  from  the  value  Ti 
feet.  The  las;  point  of  intersection  li' 
on  the  radial  line  which  indicati  6  vol 
drop,   which  is  the   value  di 
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Methods  of   Priming    Centrifugal    Pump* 

Practical  Descriptions  of  Some  of    the  More  Common  Systems  in  Use, 
with    Plain   and   Explicit    Directions  for   the  Proper    Handling    of    Each 


BY        JOHN 
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Despite  the  wide  application  and  in- 
creasing popularity  of  the  centrifugal 
pump,  fully  tilt)  per  com.  of  the  users 
of  tln>  pump  know  little  if  anything  about 
the  different  systems  or  methods  of  prim- 
and  when  they  fail  to  prime  it 
they  usually  blame  the  pump.  The  main 
thing  to  bear  in  mind  is  that  before  any 
centrifugal  pump  can  be  made  to  throw 
•  whatever  liquid  it  is  to  pump. 
the  Miction  pipe  and  pump  casing  must  be 
filled,  from  the  Miction  level  to  the  dis- 
charge mouth  of  the  pump,  with  the 
liquid  to  tie  handled,  which  in  this  article 
we  will  suppose  to  he  water.     The  reason 


for   this   can    be    traced   to   the    fact    that 
when  a  machine  of  this  character  is  work- 
ing as  a   tan  it  cannot  create  a   sufficient 
vacuum  to  raise  the  water  in  th< 
pipe    within    reach    of   the   runner. 

In  many  cases  the  pump  will  be  SO  in- 
stalled that  the  liquid  will  flow  into  the 
pump  casing  under  outside  pressure.  This 
-try  when  pumping  hot  water,  as 
11  will  cause  the  pump  to  lose 
its  priming  ami  cease  pumping.  It  the 
pump  is  not  submerged,  or  50  erected  that 
the  water  flows  into  it.  the  operation  of 
priming  or  filling  the  pump  with  water 
becomes  necessary.     The  hight  above   the 


water  level  at  which  .1  pump  can  be  set 
\aries  with  the  altitudi  and  is  shown  by 
the    acc< unpanying    tabl< 


Hv 


I a  NT      AlTl- 

qi  i\  hi  \  r  Hbad  01 
Water    \m>   mi    Veivticji]    Sdi 


Altitude, 

in   Pres- 

Pounds 
Per  Sq.In. 

Equiva- 

i»f  Water, 
1  eel 

Practi- 
cal 
Suc- 
tion 
Lift, 
1  eel 

11  70 
14. 112 

, 

12  66 
12  02 

II  42 

III  88 

9    ss 

33  95 

32  :<s 
30  7:1 
29  2 1 
27.76 
26.38 
25    13 
J  J  82 

.,. 

(2,640 

tt.) 

.      mil. 

ft.) 

1    mile    (5,280 

ft.i 

20 

11   mil. 

i;  mile 

is 

2  miles     10,560 
abovi 

ft) 
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Priming  Methods  in  General  Use 
There  are  two  general  schemes  of  prim- 
ing in  use;  that  of  creating  a  vacuum  in 
the  casing  and  suction  pipe  bj  Some  kind 
pf  air  pump,  and  causing  the  water  to 
rise  up  into  the  casing,  and  that  of  dis- 
the  air  in  the  pump  by  pumping 

water    into    it.       There    are    numerous    de- 
vices that  embody  these  two  methods  and 

a  description  of  the  most  common  of  these 
in  use  will  be  given.    Local  conditions  and 
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uch  as  steam,  compn  -  >ed 
air.  city  water,  etc.,  will  determine  which 
of  these  method-  should  be  used  to  ac- 
complish the  desired   result. 

!  shows  the  simplest  method  of 
priming  a  pump.  A  foot  valve  is  located 
at  the  submerged  end  of  the  suction  pipe, 
which  enables  the  pump  and  suction  pipe 
to  In  filled  with  water  from  above.  Before 
starting    the    pump,    a    sufficient    quantity 


ol  water  is  admitted,  generally  through 
hole  at  the  top  of  the  volute,  to  fill  it  coir 
plefely.  In  this  case  city  water  was  t 
be  had  and  the  pump  was  Idled  b)  con 
nccling  it  with  the  mains  by  .1  hose.  Car 
must  always  be  taken  to  make  the  vow 
.or  tight  before  starting,  but  it  is  not  nee 
essary  to  close  tin  cork  through  which  th 
priming  water  is  admitted  until  after  tli 
pump  is  pumping  in  good  shape  Wit 
ibis  method,  as  long  as  the  foot  valv 
remains  tight  a  single  priming  is  enougl 
and  pumping  will  begin  immediately  when 
ever  the  pump  is  started. 


Water 

• 

Level 



a 

— 

5 

,1- 

Kuut  Valve 

Illinium 

]  Strainer 

Fig.  2  shows  a  pump  set  up  to  opera! 
011  the  siphon  principle.  The  method  < 
priming  is  similar  to  that  of  Fig.  I.  . 
fool  valve  is  placed  at  the  foot  of  tl 
suction  pipe,  and  a  gale  valve  in  Hie  di 
charge  pipe  close  to  the  volute,  and  at  tt 
highest  part  of  the  volute  a  pel  cock 
fitted  to  allow  the  air  to  escape  whe 
priming.  The  volute  is  connected  with  tl 
city  water  mains  at  the  side  bj  a  hOS 
as  shown.  Before  turning  on  the  ci' 
water,  shut  the  gate  valve  and  open  tl 
pet  cock.  When  water  tlows  out  of  tl 
pet  cock,  start  up  the  pump,  shut  off  tl 


p<  i\\  i  R    \\D    I  III    ENGINEER 


■ity   water  with  the  cock  A,  close  the  pet 

d  then  slowly  open  the  gate  valve 

(n  the  discharge  pipe.     With  this  method, 

[  the  gate  valve  is  closed  before  shutting 

e    pump,    and    if    the    foot    valve, 

Ive   and   all   connections   are  tight, 

sufficient ;   otherwise, 

lie  pump  must    be   primed   every   time   it 

rtcd 

the  head  pumped  against  exceeds 

a   check   valve  i~  generally   placed 

n  the  discharge  pipe  to  relieve  the  pump 

■i .  ni    any     water    ram    caused    by 

i  becking   of   the   watt  r   column  in 

h(  discharge   pipe   when   the  pump  stops. 

nder    these    conditions    an    arrangement 

•imilar  to  thai   shown   in   Fig.  .;  is  some- 

sed      As   will   be   seen   the   suction 

pipe  tills  with  a  foot  valve,  and  a  bypass 

connect^  the  discharge  pipe  with  the  sue- 

ion    pipe.      The    pump    is    primed    in    the 


valve  ./   and   reopen  it   a   little  at   a  time. 
Use  as  little  steam  as  possible,    When  the 

water    flows    out    at     the    pet    cock    in    the 


I  »,  Pol  Cock 


.  FIG.    4 

lirsi  |d  ice  by  the  method  described  in 
Fig.  i.  or  bj  tilling  the  discharge  pipe 
troni  above  and  letting  the  water  flow 
through  the  bypass  into  the  pump;  then, 
if  the  foot  valve  leaks  when  the  pump 
'•  shut  down,  open  the  pet  cock  at  the 
the  volute  and  the  cock  at  .-(. 
This  will  allow  water  to  flow  from  the 
discharge  pipe  into  the  pump  chamber 
and    drive    the    air    nut    through    the    pet 

Fig.  4  shows  an  arrangement  for  steam- 
driven  centrifugal  pump-,  or  those  that 
have  steam  or  compressed  air  within  easy 
reach.  The  suction  pipe  is  fitted  witli  a 
Ive  and  strainer,  and  water  is 
pumped  for  priming  with  an  ejector.  In 
this  system  care  should  be  taken  that 
the  ejector  suction  is  not  placed  I 
above  the  water  level  for  practical  work- 
ing. To  prime  the  pump  open  the  valve  B, 
then  the  valve  A.  and  blow  out  all  of  the 
water  in  the   steam  pipe.     Xext   shut  the 


fig.   S 
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discharge  pipe.  shu<  off  A  and  />'  ami  start 
up    the    pump. 

Priming  without  a  Foot  Valve 

When  pumping  water  from  a  well  it  is 
often  impossible  to  insert  the  ordinary 
Ive  in  the  well  casing.  In  that 
case  the  pump  is  often  connected  up.  as 
shown  in  Fig  5.  with  a  check  valve  just 
above  the  well,  in  the  suction  pipe.     '1  he 


operation    of    priming    this 
similar  to  that  m   Fig.  4.     <  (pen  the 

/>'    at  d   ./.   clear   out    the    steam    pip 

./       id   reopen   slowly,  nsuiy  as  little  steam 

possible.     \\  li.n  the  water  reai 

pet   COck,   -lose   ./   and   /■'  and   start   up  the 

ir    sb.mld    remember 

apparatus   here    illustrated    cannot 

In   primed  by   nihil.;  ihe  pump,  by  turning 

water  from  a  hi  ise  i  ir  any  thing  i 

iipi  ;  fi n  b<  i « ei  n  the  water 
l<  \  el    and    the    i  In    !.    i  alve    thei  i 

and  «  In  n  the  pump  is 
started  lip  this  air  is  drawn  into  the 
pi,  up   and    pumping    ceases. 

I  ig     i:     is    an. .iher    method    of    priming 
a    pump    without    a   foot 
valve    is    placed    in    the    discharge    line    to 
the   inflow  of  air  when  using  the 
in     priming.       To    prime    this    ap- 
paratus,   ..pen    the    valve    ./    and    blow    out 


the  water  in  the  steam  pipe  so  that  dry 
steam  can  be  had;  then  shut  it  off  for  a 
moment  and  open  the  valve  />'.  after  which 
turn  on  the  steam  at  ./  until  the  ejector 
works,  using  as  little  steam  as  , 
for  it  will  be  found  that  the  ejector  will 
work  better  on  a  little  steam  than  it  will 
when  the  valve  is  wide  open.  When  the 
water  flows  from  C,  start  the  pump  and 
shut  off  />'.  then  ./.  With  this  type  of 
P riming  apparatus  it  is  generally  necessary 
to  prime  each  time  the  pump  is  stopped 
press,  ,1  air  can  be 
team  .   it'  desired. 

To  Primi  hon  Vertical  Pump- 

In    Fig.    r    we    again    have    the    ejector, 

which  this  timi  i  vertical 

pump  of  the  top-suction  type.     The  pump 

i-  shown  pumping  from  a  well  and  has 
no  foot  valve;  instead,  a  check  valve  is 
fitted  in  the  discharge  line.  The  ejector 
suction   p.ipe    is    fitted   to   the   highest   part 
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the  pump. 

the   air   pump 
k   valve  must 


I     1         or  Couucuii 


/ 


c 
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\  ■  nt   the   inflow   of  air  when   priming       \ 
■  ■  the  pump  shell  at 
B   and   C.      When   the    wati 
sufficient   water   for  priming,  the  valve   A 
lump    started. 

6  inches,  the  primer  shown  in  Fig. 
I    that    is 
substituti 
line.     Win  n  thi  ishes  to  prime 

the  pump,  he  primes  water  up  through  the 
suction  pipe  with  the  plunger  pump  shown 
at  F  B.  This  pump  works  similar  to  the 
common  bicycle  pump.  The 
drawn  into  the  pump  cylinder  through  the 
:md  the  check  valve  A,  and  is 
forced  out  through  D  into  the  pump  shell. 
When  water  flows  from  the  pet  cock  (7, 
start  the  pump. 

The    great    drawback    to    this    type    of 
primer    is    the    resistance    it    offers 
passage  of  the  water.     This   resistance   is 


primer    and    to    the 
primer 


1.  111   casting   contains   the   check    valve  A 
and  i^  I  bow   bj    bolts   I         I  I 

primer  discharge  connects  the  sui 

lump    with    tin 
The  phui  lial   foufl 

in  an  ordinary  cistern  pump.  I 
shown  at  /»  i--  placed  there  men  1 
vent   an; 

the    pump    through    the    primer.      In    this 
apparatus   lli>  cei  sary  to 

hold  the  waii  1  when  pi  imin 

A     pel     1 

i\  hen  the  pump  'I 

If  the   foot    vah 

be  used  onlj   when  the  pump  has 
time, 
Another    primer    thai    avoids    the    loss! 


W«loi 

- 

5 

Level 
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A 
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similar  to  that  shown  in  Fig.  9,  but  which 
avoids  the  objectionable  features  of  the 
latter.  This  primer  is  used  where  city 
water  i-  not  available.  The  primer  pump 
is  made  of  a  piei  e  of  steel  tubing  screwed 
astings.     The  bot- 


of  Fig.  ti  i^  shown  in  Fig.  11.  The  an 
pump  is  placed  in  the  discbarge  pipe.  Th< 
suction  pipe  can  I" 
omitted  if  desired.  When  priming,  closi 
the  gate  valve  in  the  discharge  pipe,  opei 
the  cock  al  E  and  pump  out  .the  air.  W'hei 
flows  from  C,  close  the  cock  /: 
start  up  tin  pump  and  open  the  gale  valv 
slowly.  When  pumping  from  a  well,  tlv 
foot    valve  ran   be  omitted. 

Priming  Multistage  Pumps 
Fig  \2  illustrate  .1  method  of  primfaj 
multistage  centrifugal,  or  turbine  pumjpi 
bj  means  of  an  ejector,  when  pumpini 
well  where  a  foot  valve  cannot  b> 
used  Pin  ejcctoi  suctii  in  is  connectei 
to  the  highest  part  of  each  pump  chambe 
with  cocks  it  A  and  B.  These  cocks  ar 
necessary  to  prevent  the  hack  flow  0 
water  from  the  high-pressure  to  the  low 
pressure     chamber     when     pumping.      Ti 


Jill}    JO 
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no  the  pump,  dose  tin-  gate  valve  in 
discharge  pipe,  blow  out  the  steam 
then  shut  off  the  steam  for  ;i  minute, 
■open  the  cocks  A  am!  /•■'.  ami  then  turn 
on   tin-   •  taking   can 

aber  all  tin-  precautions  mentioned  re- 
ling    tl  ctor.     When 
Rows    from   the  ejector   discharge, 
up  tin-  pump,  shut  off  A  and   B,  ami 
the  pump  t;i't<  up  ■ 
slowly. 
hen   a   multistage  pump 
it    can    V    primed    with    an    i 
by    tin-    arrangement     shown    in     I 

ti  r   through   an 

i  hi  suction  pip  i  it  into 

stage    pump    chamber,       I'hc    air 

;h    the    discharge    pipe    and 

i '.     To  prime  the  pump,  open  the 

cock   at    ./    ami   turn    on    the    steam,    and 

have  the  pet   cock  t'  open.     When  water 

B   and   .-/.   and   -tart 

the  pump,  after  whicli  C  can 

Special  Priming  Devices 
To  tht  might  be  interesting 


ate  Voire 


t.edo,  -^t=Ct=brN 

»l«b«..-J    /'    -- 


■ 
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to  add   the    descriptii  special 

priming    apparatus.       Fig. 
electric-driven     centrifugal    pump    that    is 
automatically    primed.      As    will    be    seen, 
the  prim;  ry  pump 

driven  by  the  motor.  Thi  suction  of  the 
rotary  pump  is  connected  to  'the 
elbows  of  the  centrifugal  pump. 
starting  the  motor,  open  the  valves  C 
and  D.  Then  start  the  motor.  The  rotary 
pump  pumps  the  air  out  of  the  suction 
pipe  of  the  centrifugal  pump,  and  when 
it  has  created   a   sufficient  vacuum,  so  the 


water    can    b<     seen    in    ihi     water    glass. 
p    i-    primed,    and    the    valves    c' 
and  /'.  can  be  shut.     A  cluck   valve  in  the 
discharge    pipi 
when   pi 

Fig.  15  -hows  an  arrangement 

ed   to  a  pump  placed   some  dis- 

r,  which  gi\ 

the  advantages  of  one  submerged.    Should 

the  water  level  lower  and  allow  air  to  en 

ter    the    pump    and    prevent     ils    working. 

ice  automatically  reel 


that   the  pi. 
1  uare    .1  the  vetocitj 
nrrent.      If  the  quantit)    of  water 
flowing   m  the  suction  pipe 
pressure  drop-  and  1  di  iwn  by 

ing  //.  thus  allowing  the  pressure 
in   the   suction   pipe  t    to  come  urn 
piston   /■',  which   1-   in   turn   pressed  down 
h\    the 

until    the    pump    i- 

ed.      ( )n    the    1  ther    hand,    if    the 

pump   1-   workii  G    is   kept    up 

1  'it  .1  ml"  .     \; 

din  get 

ting  hit  W'lii  11  the  pump  is 

if  water  discharged  by  the 
bj    regulating 

rig  //. 
If  the  distance  from  the  water  level, 
when  pumping  doe-  nol  exceed  that  shown 
in  the  table,  and  the  suctii  n  pipe  and 
pump  casing  are  air  tight  and  tilled  with 
water,  as  described  in  this  article,  it   will 


fig.   13 

automatic  recharging  of  the  pump  is  ef- 
fected by  means  of  the  pipe  ./,  in  which 
is  a  valve  /•'  When  A'  rise-  il  allows 
water  to  flow  into  tin  suction  pipe  C 
from  A,  which  is  connected  to  the  tank 
into  which  the  pump  dischargi  s,  or  it  may 
he   com  pe.     The 

cock  /'  woiil. 1  not  lie  needed  then,  but  this 
arrangement  would  n  il  allow  the  pump  to 
t    starting.      It    will 

ive  the  foot  valve. 
When  the  pump  is  working  steadily  K 
is  ,-lose.l.  but  -honld  the  pump 
pumping,  or  even  dinfinish  its  discharge, 
and  allows  .1  larger  i  r  smaller 
■  .f  water  to  ; 
tained    in    thi 

The  opening  and  cli  valve  />' 

tically  caused  by  the  vah 
the  pistons  F  and  G,  the  spring  //  and 
'  tube  /.  The  piston  /•'  works 
Under  K  and  can  he  put  in  com- 
munication with  either  the  suction  pipe  C 
or  the  pipe  A  by  means  of  the  valve  /:' : 
when  it  is  down  it  is  connected  with  the 
former  and  when  up  the  latter.  The 
piston  (V  i-  kept  up  by  the  pressure  pro- 
duced bv  means  of  ii  '.  which 


be  impossible   for  a  centrifugal   pump  not 

pumping   when   primed,  provided, 

d   correctly   for 

the   working  head  and  there  is  a  sufficient 

supply   of   water. 


Where  no  facilities  are  provided  to  pre- 
vent the  feed  pipe  inside  of  the  boiler  be- 
coming lined  with  hard  scale,  it  should 
be  put  together  with  unions  instead  of 
couplings  hard,   hot   job  when 

ally   he   taken  out. 


Powet  Cost  Production  in  a  Small 
Centra]  Station 


vays  use- 

i  the  plant  be 

I  condi- 

ncy   are 

similar  equip- 

llowing    dai 

and  low    power  cost   in  a 

I  Mill.    1        TOTAL     'AM    M     I 

INUFACTURING   POWER 

1908 
K 

• 
Oil  an.t 

i:,7  135  H'J 

10S 

5,017 

:<■- 

pain    Hie  126  223     

Steam    pUnt 

849  804 

plant 

125  189  91  26 


Total 


I 

ctric  plant  of  about  6oo  kilowatt 
rating,   for   the   years  908  inclu- 

sive. Unlike  many  steam  plants  1  f  moder- 
this  station  succeeded  in  reducing 
it.-  manufacturing  cost  per  kilowatt-hour 
sivelj  from  year  to  year,  the  cost 
in  1905  being  2.78  cents.,  and  in  11 
cents. 

The  equipment  of  the  plant  underwent 
little  change  during  the  four  year-  In 
1905  the  boiler  plant  consisted  of  one 
St rot  hers  &  Wells  150-horsepov 
with  136  three-inch  tubes,  and  two  Bab- 
cock  &  Wilcox  units  rated  at  200  horse- 
power each  and  having  individually  ninety 
4-inch  tubes.  The  total  boiler-plant  rat- 
ing  was  550  horsepower,  and  thi-  installa- 
tion remained  the  same  throughout  the 
ears. 

The  engine  equipment  of  the  station 
.'.  Seymour  cn- 
is  follows:  One  I5x23xl7-inch 
tandem-compound  condensing  engine,  one 
I0xl7xl4-inch  cross-compound  condensing 
engine  and  1  ne  i.injjx  18-inch  cross-com- 
pound condensing  engine.  The  capacities 
engines  at  normal  load  were,  re- 
spectively, 250.  125  and  250  horsepower, 
and  the  speeds  of  operation,  208,  250  and 
230  revolution-  per  minute.  The  •■ 
gine  rating  was  625  horsepower.  Xo 
changes  in  the  engine  equipment  were 
made  during  the  four  year-  covi 
the  figures  to  follow.  The  electrical  de- 
partment of  the  plant  operated  450  kilo- 
watt- in  dynamos,  alternating-  and  direct- 
current  machine-  being  iti  service.  A  few- 
slight  changes  were  made  in  the  number 
of  dynamos  used  during  the  time  reviewed, 
giving  in  1008  a  total  generator  capacity 
of  6.50  kilowatts.  During  the  first  three 
of  the  year-  tabulated  the  plant  was 
operated   by  two  engineers  and  two   fire- 
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men.  In  100S  three  engineers  and  three 
firemen  were  employed.  Table  1  gives 
the  kilowatt-hours  produced  and  delivered 
.it  the  switchboard  of  the  station,  and  the 
total  manufacturing  costs  foi  tl 
years,    with    cents    omitted. 

figures   show    that    the   generated 
electric..:  the    plant    ini 

about  ri  per  cent,  in  the  four  yeai 
total    cost    of   production    increased    only 

about    I.i  per  cent.       The   company'-   power 
sales     for     motor     service     increased     from 
ilowatl  hours   in    1905   to   220,5  "4 
kilowatt  Ji     In  1907  tl 

load  demanded   241.0110  kilowatt  hour-  at 
miners'     meters,     while     in     190S, 
count  of  the  busii 
ales  dropped 
203   kilowatt  ho  total    sales    of 

energy   for  th<    four   years,  the 

amount  of  coal  burned  and  the  cost  per 
ton   are    shown    i:i    Table   2.    the   coal   being 

of  the  bituminous  variety,  and  the 

ton  the  average  expense  of  purchase  and 
delivery  at   the   plant. 

TABLE  2.     TOTM    SALES  OF  ELECTRICAL 

AND  I 
1905.         1906.         1907  1908 

K.w.-hr.  sold  409.730  447.660  106,941  549,620 
Tons  coal 

1.570         I  665         1,845         1,629 

per  ton...        SI. 05        ii . 07        84. 31        $4.15 

The  station  was  fortunate  in  not  being 
obliged  to  meet  sweeping  advance-  in  the 
■  al  per  ton.  The  cost  foi  ioo6 
was  practically  the  same  as  for  igo5,  and 
while  there  was  a  troublesome  increase  in 
1907,  there  was  a  reduction  in  1908  suffi- 
1  Mil  to  bring  the  total  fuel  cost  for  that 
year  below  the  too;  figure.  It  -peaks  well 
for  the  intelligence  with  which  the  sta- 
tion was  operated  that  the  total  fuel  cost 
for  1008  wa-  less  than  in  [906  and  1907, 
and  only  about  6  per  cent,  greater  than  in 
pite  tin  Km  ge  increase  in  energy 
sale-  and  plant  production.  The  figures 
indicate  that  the  owners  and  operators 
must  have  watched  closely  for  all  the  inci- 
dental sources  of  waste,  and  the  steam- 
plant  repair  costs,  averaging  ret 
mar  the  same  level  for  three  of  the  four 
v  ith  sti  adily  diminishing 
electrical-equipment  repair  costs,  show 
that  the  apparatus  as  a  whole  wa-  well 
maintained.  It  might  be  feasible  for  a 
year  or  two  to  neglect  the  proper  -team- 
plant  repair-  somewhat  in  order  to  make  a 
better  showing  in  the  total  cost  of  power 
production:  but  such  a  practice  could 
scarcely  he  prolonged  without  resulting 
in  an  abnormal  expenditure  in  some  early 
year  following  for  equipment  maintenance. 

Difficult  1    operate    a    plant 

steadily  year  in  and  year  out  without  in- 
curring sudden  variations  in  the  items 
composing  maintenance  charges,  the  even 
flow  of  these  expenditure-  bints  here  at  a 
fortunate  absence  of  accidents  and  conse- 
quent breakdown  involving  abnormal  ex- 
penditures. The  regularity  of  the  steam- 
plant  repair  costs  as  a  whole  implies  that 


Julv 
t'  ej    weri  mainly   to  the   replace 

ments  necessary 

1  !  \  ice  of  he  station,  The 
equipment  must  have  been  handled  will 
special   efforts   to  produce  electricity   un 

der   the   most    . 

i-i   individual  generating   unit-:   it 

Other  word-,  the  plant   wa-  evidently  oper 

.ird  at  a-  near  the  most  efficient  outpfl 

of  its  machines  a-  could  be  reached,  an< 
in    tin-    practice    the    attendants    were    un 

doubtedly  aided   bj    tlu    substantial  gaim 

in  energj   required  foi    mot,  ,1     \\ I 

to  year.     Even  in  a  -mall  station  the  effec 

lo.nl  i-  bound  to  In 

beneficial  to  economy,  if  the  apparatus  i: 
well  handled. 

In  the  tin.  e  vai-  [905,  6  and  7  thi 
total  labor  costs  held  about  the  same  it 
the    face    of   heavier   and    heavier    demand 

upon  the  station.      The  increasing  of  th. 

operating    force    in      I<K>8,     however,     wa 

a  wise  -tip.     While  it  increased  thi    iota 

1.  hor  COSt  by  about  $1200  compared  will 
1007,  the  unit  labor  cost,  a-  shown  it 
I  .ml.  3,  was  increased  in  a  far  small 
ratio.  Table  3  gives  the  manufacture 
10. t  per  kilowatt  hour  expressed  in  term 
of  fuel,  labor,  miscellaneous  and  total 
for  the  four  years. 

TABLE    3.     COSTS    IN    CENTS    PER    KILC 


^ 


WATT-HOI   It. 

1905.     1906.      1907 
1    52      1   41      1   25 


1908. 
Fuel.  .  .  1   52      111      1    25       0  I 

Labor 0.89     o  77     0  605     0  ■ 

Miscellaneous 0.37     0.39     0.285     "29 


Total 2.78     2.57      2    11 


1.90 


Economy   in  Condensing  Plant 


It  sometimes  occurs  that  tin  -ourc 
from  which  the  water  used  for  COOll 
condenser-  at  power  stations  i-  drawn,  i 
at  a  level  considerably  below  that  of  th 
condensing  plant.  It  is  then  ni 
of  course,  to  use  a  pump  to  force  tl: 
water  up  to  the  condenser,  and  a  larg 
amount  of  power  may  he  absorbed  i 
this  way.  The  water  in  returning  to  tl 
al  level,  liowi  \  1  '.  can  1"  made  t 
perform  useful  work.  This  fact  has  bee 
taken  advantage  of  by  W.  H.  Allen,  So 
&  Co.,  in  the  installation  of  condensH 
plants  at  the  Newcastle  tramway  powt 
station  and  at  the  Penrikyber  collier 
In  both  these  cases  the  condensers  ai 
rablj  higher  than  the  water  su| 
lily.  An  electric  motor  is  used  to  driv 
the  pump  which  raises  the  water,  and 
turbine,  coupled  on  to  the  same  shaf 
utilize-  the  returning  water  t"  furnif 
some  of  the  driving  power.  In  the  cai 
of  the  Newcastle  installation,  2500  ga 
Ion-  of  water  have  to  he  raised  120  fe< 
per  minute,  but  the  total  amount  of  povvi 
used  is  only  52  kilowatt-,  or  about  ha 
that  required  if  the  turbine  arrangemjS 
were  not  employed.  The  Penrikybi 
plant  has  given  even  better  results  tha 
this. — The  Standard,  London. 
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Running  a  Westinghouse   Steam  Turbine 


How  to   Care  for  the  Turbine  While  Running,   Instructions  for  Shut- 
ting   Down    and    Inspection.      Details  of  Construction    and  Operation 


On  the  right-hand  end  of  th< 
Fig  2  of  the  article 
week  there  will  be  scull  a  worm  gear 
lrivmg  the  governor.  This  is  shown 
nt  a  larger  scale  at  .  I.  Fig.  i.  \t 
the  left  of  the  worm  gear  i-  a  bevel 
l*ar  driving  the  spindle  /'  of  the  gov- 
trnor  and  at  the  ri^ht  an  eccentric  which 
vibratory  motion  fo  the  lever  F. 
The  crank  (  upon  the  end  of  the  shaft 
operates  the  oil  pump.  The  speed  of 
controlled    by    admitting 


attached  by  links  to  a  yoke  and 

which  acts  as  a  fulcrum  for  the  lever  /•'. 
The  governor  is  regulated  l>\  means  of 
■  /'  and 
compressed  by  a  large  nut  G  on  the  upper 
end  of  the  governor  spindle,  which  nut 
turns  on  a  threaded  quill  J  held  in  place 
by  the  nut  //  on  the  end  of  the  governor 
spindle  and  is  held  tight  by  the  locknut  K. 
To  change  t!-<.  compi  e  spring 

ami  thereby  the  speed  of  the  turbine  the 
locknut  must  rir<t  be  loosened  and  the 
hand  nut  raised  to  lower  the  speed,  or 
lowered  to  raise  the  speed  as  the  case 
may  be.  This  operation  may  lie  accom- 
plished while  the  machine  i-  either  run- 
ning or  at  rest. 

The  plate  P  rests  upon  ball  bearings  50 
that  by   simply  bringing   pressure  to  bear 


an   improved   form   of  governor  operating 
on  tin-  same  principle,  but  embodying  sev- 
eral important  features.     First,  the  spindle 
integral  with  the 

and  the  whole  rotates  about  a  vertical 
stationary  spindle  s,,  that  two  motions 
are  encountered — a  rotary  motion  and  an 
up-and-down  motion,  according  to  the 
position  taken  by  the  governor  Ibis 
spiral  motion  almost  entirelj  eliminates 
the  effect  of  friction  of  rest,  and  thereby 
enhances  the  sensitiveness  ,,f  tin'  governor. 
•he  governor  weights  move  out- 
ward on  a  parallel  motion  opposed  directly 
Ig  thrust,  thus  relieving  the  ful- 
crum entirelj  of  spring  thrust.  Third,  the 
lay  shaft  driving  the  governor  oil  pump 
and  reciprncator  is  located  underneath  the 
main   turbine   shaft    so   that    the-   rotor   may 


the  steam  in  puffs  of  greater  or  less 
duration  according  to  the  load.  The  lever 
F,  having  its  fulcrum  in  the  collar  sur- 
rounding the  shaft,  operates  with  each 
vibration  of  the  eccentric  the  pilot  valve. 
The  valve  is  explained  in  detail  later. 

This  form  of  governor  has  been  super- 
seded by  an  improved  type,  but 
have  been  made  that  it  will  be  well  to 
describe  its  construction  and  adjustment. 
The  two  halls  W  If,  Fig.  i,  are  mounted 
on  the  ends  of  bell  cranks  .V.  which  rest 
on  knife  edges.  The  other  end  of  the 
bell  cranks  carry  rollers  upon  which  rest 
a  plate  P.  which  serves  as  a  support 
for  the  governor  spring  S.     They  are  also 


upon  the  handwheel  which  is  a  part  of 
the  quill  /.  the  spring  and  locknut  may 
be  held  at  rest  and  adjusted  while  the  rest 
of  the  turbine  remains  unaffected.  An- 
other lever  is  mounted  upon  the  yoke  l:. 
on  the  pin  shown  at  /.  the  other  end  of 
which    is    fastened    ti  ton    of    a 

dashpot  so  as  to  dampen  the  governor 
against  vibration.  Under  the  yoke  E 
will  be  noticed  a  small  trigger  .1/  which  is 
nsed  to  hold  the  governor  in  the  full- 
ition  when  the  turbine  is  at  rest 
The  throwing  out  of  the  weights  ele- 
vates the  sleeve  carrying  with  it  the  collar, 
which  is  spanned  by  the  lever  F. 

The    later    turbines    arc    provided    with 


be    readily    removed    without    in    the    least 

disturbing  the   governor  adjustment.     The 

substitution  of  a  motor   for  handwheel   // 

d  of  the  turbine  to  be  regu- 

m  the  switchl 

The  Valve  Gear 
The  valve  gear  is  shown  in  section  in 
Fig.  -'.  t!ie  main  admissi  in  being  shown 
at  Vi  at  the  right,  and  the  secondary  V- 
at  the  left  of  the  steam  inlet.  The  pilot 
valve  F  receives  a  constant  reciprocating 
from  the  eccentric  upon  the  lay- 
shaft  of  the  turbine  through  the  lever  F 
Fig.  I.  These  reciprocations  run  from 
150   to    180   per    minute.      The    space   be- 


■ 

I  through     i 

i  he    pis- 
Ue  valve 

n   /. 

the  pis- 

When    •' 

i< 

It    the    fulcrum    E,    liu 
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can    reach    the    actuating    piston    of    the 

lye     until     it     has     parsed 

through    the    primary    valve.      When    the 

the     pressures 

...    the   piston    A" 

and    th(  a>"s    "Pon    ' 

|  upon  the  turbine 

lol   valve  moves 
upward  so  as  to  cot 

ton   with   the  i  xhausl    /'.   relii  ving 

-lire  upon  upp(  r  side  and  allowing 

ssure   below   to   force   the 

pen.    which   admits    stean 

the  turbine. 

It    would    do    no   good    to    admit    more 
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I  he   economy   of  the   machine  w 
.me, I    if    the    valve    is    allowed 
open    1"" 

Safety    Sto 
I  his  device  is  mounted  "ii  lb 
end  of  the  turbine  shaft,  as  shown  in 
3      When    the    speed    lieaches    a   predj 
mined  limit  the  plunger     I  having  its 
i  it}   slight!}   i  om  the 

ter  ,.i  rotati  m  of  the  shaft,  is  thrr 
radially  outward  and  strikes  the  leve 
It  will  easily  be  undci  stood  that  when; 
•  Marts  outward,  the  resistand 
sprini     i  ipidlj    overcome,   since 

n  ,  the    -mi 

,,f  the   radius,  <>r   in   tin-  case 
tricitj  "i  the  center  of  gravitj   relatifl 

nti  i    oi  rotation.      1  lenee.  the 
-truck     .i     -harp     blow  I  In-     releases    t 

trip  /■  on  the  outside  of  tl 

I     ,M  valve  F  whi 

releasi       te;  m  beneatli  the  aetuati 

piston    -if    a    quick  el  ising    throttle    val 

located    in    the    -leani    line       Thus,    witl 

,i    usually  less  than  one  sedl 

the  steam  is  entirely  shul  off  from  the  ti 


I.    of    the    lever    F    wet  •     admis- 

lld  he  of  an  equal  and  fixed  dura 
the   fill  - 
crum  /:  ■    will  be 

lowered,    changing   the    relations 
opening-    with   the   working 

main    admis- 
sion-val  the    dashpot, 

may    be 
opened  by  hand  by  n  lever  A", 

The   secondary   valve   i-   somev 

admitted 

tuating     piston 

M  M,  and  the 

chamber    from   which   this   steam  is  taken 

is   connected    with    the    under    si'' 

main    admission    valve,    so   that   no   steam 


ige,   for   at   t 
taking  all  tl 
for    which    the    blade    area    will    afford    a 

The   port    connecti 
side    of    the    piston    .V    with    the    exhaust 

.  ,    ed  by  nn 
the  hand  valvi  E'  und  01 

nf    the    secondary    pilot    valve   chest,    thus 
cutting   the   secondary   valve   entirely   out 
No  dashpot  is  necessary  on  this 
valve,    thi  if    the    steam    in 

"  by  the   fall   of  tin 
oid  shock, 
ning   of    the    secondary   valve    is 
r  lowering  the  pilot 
valve    by    means    of   the   adjustment    pro- 

ioon    • 
that  there  will  not  he  an  appreciable  drop 
in     spei  d  valve     con 


bine   when  the   ;p     d 
per  cent,  of  the  normal. 
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Tin:  (  Iilixc    - 

Mounted    on    the   end    of    the   bedplate 

iled     from     the    m 

shaft    of   the  turbine  as  previously  stat 

This    may    be    of    the    plunger    type    sho 

in    |  ig,    i.   or   upon   the  lat,    t    turbine,  ' 

type    shown    in    Fig.    5.      Arou 

the    bedplate    are    located    the    oil-coM 

he    oil    reserv 

and  the   oil   piping   to  the  hearings. 

I  he  1  iil  reservoir,  cooler  ami  piping  . 
all  outside  the  machine  and  easily  ac~ 
sible  for  cleaning.     Usually  a 

,11    this    appar 

1    it    will    not    be    unsightly    and 

cumulate   dirt,   particularly   when   the 
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stalled.  Where  the  turbine  is  set 
iglur.  .1  casing  1-  usuallj  built  around 
material  so  that  it  can  be  «.a>il>  re- 
id  and  forms  .1  platft  rm  along:  ide 
le  machine. 

cooler,  -n. -\\ n   in    Fig.  i>.  Is  of 

lie  countercurrent  type,  the  water  inter 

.mil  leaving  at  6,  oil  entering  at 

(opening  not  shown)  and  leaving 

"he  coils   arc   of    seamless   drawn    copper 

ml  attached  to  the  cover  by  coupling  and 

e    water    manifold    F    is    divided 

nto  compartments  by  transverse  ribs,  each 

onipartmeiit  connecting  the  inlet  of  each 

oil  with  the  cutlet   of  the  preceding  coil, 

■  nig    all    coils    in    series.       I"hese 

Us     ■     removable  in  one  piece  with  the 

overplate   without   disturbing   the    resl    1  E 

he  oil  piping. 


Tlu   blades  are  drawn   from  a  rod   con- 
teel  core  coated  with  copper 
10    intimately    connected    with    the     other 
that    when    the    bar    is    drawn    to 
lion   required   for   the   blading,   the 
■    coating   drawn    with    the   rest   of 
he    bar    forms    a    covering    of    uniform 
hickness     as     shown     in     Fig.     7        The 
jar   after    being   drawn    through    the    cor- 
ction    is    cut    into    suitable    lengths 
punched    as    at    ./.    Fig.    8.    mar    the    top 
Df   the    blade    and    has    a    groove    shown 
at   B.    I  ig.    9.    near    the    root,    stamped    in 
its     concave     face,     while     the     blade     is 
tit    to    length    and    punched.      The 
blades     are     then     set     into     grooves     cut 
into   the    rotor    drum    or    the   concave   sur- 
face  of  the   casing,   and   spacing   or  pack- 
En    pieces     (        Fig.      1.     arc     placed     bi 
tween    them.      These    -pacing    pieces    are 
of    soft    iron    and    of    the    form    which    is 
desired     that     the     passage     between     the 
blades  -hall  take.     The  groove  made  upon 
the   inner    face    of    the    Made   is    sufficiently 
near   to    the    root   to   be   covered   by   this 
spacing     piece.       When     the     groove     has 
been  tilled  the  soft-iron   pieces  are  calked 
id  so  as  to  hold  the  blades  firmly 
in    place.      A    wire    of    comma    section,    as 
shown     at     A,     Fig.     8,     is     then     strung 
through     the     punches     near     the     outer 
the   blades    and    upset    or   turned 
shown    .it    the    right    in    Fig.    8. 
Tin-    upsetting    is    done    bj    a    tool    which 
the     tail     of    the     comma     at     the 
cidth    between    the    blades.      The 
.11     portion      on      cither      side     of 
le   hold-   it   rigidly  in   position  and 
-  the  portion    retained   within   the  width   of 
would    retain    the   blade    in   its 
radial  position    should   it  become  loosened 
or  broken   off   at    the    root.     This   comma 
as  it   is  called,   takes  up  a   small 
on    only    of    the    blade    length    or 
ion     and    make-     a    joh    which    i- 
■rprisingly  stiff  and  rigid,  and  yet  which 
yield-  in  case  of  seriou>  disturbance  rather 
than   to   maintain   a  contact   which   would 
result   in   its    own    fusing   or  the   destruc- 
tion  of  some   more  important  member. 
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Starting   up  the  Turbine 

When    starting    up    the    turbine    for    the 

tended    period 

of     idleness,     -;  u-t     he    taken 

that   everything  i-  in  good 

ill    part-  of  the   machine  arc 
nd      free     from     injury.       Tin      oil 
piping  should  he  thoroughly  inspei 


The    pilot     valves     should    he    removed 

Old     the 

barrel-   themselves  cleaned  cut  hy  pushing 

-  loth    through    them    with    a    piece 

lUld    any    metal 

be  used. 

If    the    turbine    has    been    in    a    place 
where   there   was  dirt   or   where   there  has 


FIG.    6 


cleaned  nut  if  there  is  any  accumulation 
of  din.  Tli'-  oil  reservoirs  must 
carefully  wiped  out  and  minutely  ex- 
amined for  the  pi  1  iny  grit. 
Avoid  'i  ttot  lis,  as  a 
considerably  quantity  of  lint  is  almost 
e  left  behind  and  this  will  clog 
up  the  oil  passages  in  the  bearings  and 
• 


been  much  dust  blowing  around,  the  bear- 

mld   be   removed   from   the  spindle 

and    taken    apart    and   thoroughly   cleaned. 

ne   without   rc- 

pindle   from   the   cylinder,   by 

taking  nd    very 

carefully  lifting  the  weight  of  the  spindle 

off    the    hearings,    then    sliding    back    the 

bearings.     It   is   best   to   lift    the   spindle 


MUg.     IS, 
il 

all    the 

bearing 
uld  be  put  into  thi 

should    be    put 

and  all  are   full, 

lump    i-     well 

-hould  be  taken  so  that  no 

the  "il  when  pouring  it  into 

the    machine.     Considerable    trouble    may 

':    in   this   re-  ring   the 

cloth. 
.    careful   inspection   of   the   steam 
the  turbine  is 
run.     li  should  be  Mown   out 

m    from    the  ire    it    is 

finally   connected    to    the    turbim 
siderable  annoyance  may  result   b) 
ing  this  precaution  from  particles  of  scale 
red    lead,    gasket,    etc.,    out    of    tl: 

ing  up  tile  p  the  guide 

When  starting  up.  always  begin  to  re- 
volve the  spindle  without  vacuum  being 
on  the  turbine.  After  the  spindle  is  turn- 
..  ly.  bring  the  vacuum  up.  The 
is  i-.  that  when  the  turbine 
is  standing  still,  the  glands  do  not  pack 
and  air  in  considerable  quantity  will  rush 
through  the  gland-  and  down  through 
the  exhaust  pi  metimes  has  the 

effect    of    unequal    cooling.      In    case    the 
turbine  i  junction  with  its  own 
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must  always  be  taken  to  see  that 
tin  turbine  is  properl)  wanned  up  before 
tused  t.'  revolve,  but  in  cases 
where  high  superheat  i-  employed  always 
revolve  the  turbine  jusl  a-  soon  a-  it  is 
moderately  hot  and  before  it  ha-  time  to 
becomi  superheat. 

In  the  case  of  highly  superheated  -team, 
it    i-   not    undesirabli 

nection    in    the    -team    line    by    means    of 
which     the     turbine     may     be     started     up 
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separate  condenser,  the  circulating  pump 
may  be  started  up.  then  the  turbine  re- 
volved, and  afterward  the  air  pump  put 
in   operation :    then,   last,   put   the   turbine 

peed.  In  cases,  howevi  r, 
the  turbine  exhausts  into  the  same  con- 
denser with  other  machinery  and  the  con- 
denser is  therefore  already  in  operation. 
the  valve  between  the  turhine  and  the 
condenser  system  should  be  kept  closed 
until  after  the  turbine  is  revolved,  the 
turbine  in  the  meantime  exhausting 
through  the  relief  valve  to  atmosphere. 


with  saturated  steam  and  the  superheat 
gradually  applied  after  the  shaft  has  been 
permitted     to     revolve. 

For  warming  up,  it  is  u-nal  practice  to 
set  the  governor  on  the  trigger  (see 
Fig.  [)  and  open  the  throttle  valve  to 
allow  the  entrance  of  a  small  amount  of 
steam. 

It  i-  always  well  to  let  the  turbine 
operate  at  a  reduced  speed  for  a  time, 
until  there  is  assurance  that  the  con- 
denser and  auxiliaries  are  in  proper  work- 
ing order,  that  the  oil  pump  is  working 
properly,  and  that  there  i-  no  sticking 
in    the   governor   or    the    valve    gear. 


defect,  Mcps  should  be  taken  to  regrind  the 
valve    to   its    -eat    at    the    in-;    opportunity. 

On  the  larger  machines  an  auxiliary  oil  • 
pump  is  always  furnished.  This  should 
d  before  starting  up,  so  as  to  es- 
tablish the  oil  circulation  before  the  tur- 
bine is  revolved  \.ftei  the  turbine 
reached  speed,  and  the  main  oil  pu 
i-  found  to  be  working  properly,  it 
should  be  possible  to  take  this  pump  OUt 
of  service,  and  start  it  again  only  when, 
the    turbine    i-    about    to    be    shut    down. 

-il do.    the    load    should    be   thrown 
or.   gradually  to  obviate  a   sudden,  hesj 
demand    upon    the    boiler,    with 
limes     attendant     priming     and     rush 
water   into   the   -team   pipe,   which   is   ve: 

take  place  if  the  load  l-  thrown 
on   loo   suddenly.     A    slu^   ol    watei    will 

have    the   effect    of    slowing   down    the  tur- 
bine   to    a    considerable    extent,    causl 

innoyance.  There  i-  not  likely  to 
be  the  danger  of  the  damage  that  is  al- 
mo-t  sure  to  occur  in  the  reciprocating 
engine,  but  at  the  same  time  it  is  well 
io  avoid  this  as  much  as  possible.  A 
slu^  of  water  is  obviously  more  dangerous 
when  superheated  steam  is  being  em- 
ployed, owing  to  the  extreme  temperature 
changes  possible. 

RUNNING 

While  the  turbine  is  running,  it  should 
have  a  certain  amount  of  careful  atten 
tion.  This,  of  course,  does  not  mean 
that  the  engineer  must  stand  over  it  every 
minute  of  the  day.  but  he  must  fre 
quently  inspect  such  parts  as  the  lubri 
cators,  the  piling  system,  the  water  sup 
ply  to  the  glands  and  the  oil-cooling 
coil,    the   pilot   valve,   etc.      He   must   see 


lis 


After  the  turbine  is  up  to  speed  and 
on  the  governor,  it  is  well  to  count  the 
speed  by  counting  the  strokes  of  the  pump 
rod.  as  it  is  possible  that  the  adjustment 
of  the  governor  may  have  become 
changed  while  the  machine  has  been  idle. 
It  is  well  at  this  time,  while  there  is 
no  load  on  the  turbine,  to  be  sure  that 
the  governor  controls  the  machine  with 
the  throttle  wide  open.  It  might  be  that 
the  main  poppet  valve  has  sustained  some 
injury  not  evident  on  inspection,  or  was 
leaking  badly.     Should  there  he  some  such 


that  the  oil  is  up  in  the  reservoir  anc 
-bowing  in  the  gage  glass  provided  foi 
that  purpose,  and  that  the  oil  is  flowing 
freely  through  the  bearings,  by  opening 
the  pet  cocks  in  the  top  of  the  bearing 
covers.  An  ample  supply  of  oil  should 
always  be  in  the  machine  to  keep  the  sue 
tion   in   the   tank  covered. 

Care  must  be  taken  that  the  pump  doc 
not  draw  too  much  air.  This  can  usu- 
ally be  discovered  by  the  bubbling  up  of 
the  air  in  the  governor  case,  when  more 
oil   should  be  added. 


It  i-  well  to  note  from  time  to  time 
he  temperature  of  the  bearings,  but  no 
rm  need  be  occasioned  because  they 
eel  warm  to  the  touch;  in  fact,  a  bear- 
ng  is  .ill  right  as  long  as  the  hand  can  be 
orne  upon  ii  oven  momentarily.  ,  The 
il  coming  from  the  bearings  should  be 
Kferably  about  120  degrees  Fahrenheit 
ind  never  exceed    100  degrees. 

uld    generally     be    seen    that    the 
fective  in  keeping  the 
il  1       Sometimes    the    coolii  j 

mud   on    the   cooling    surface,   as 
veil  as  the   oil   depositing   a   vaseline-like 
obstance,      which      interferes     with     the 
effect      The  bearing   maj    become 
induly   heated  because   of  this,   when   the 
oil   should   be   taken   out    at   the   first   op- 
bortunity  and  cleaned  on  the  outside  and 
olinvn  out  by  >team  on  the  inside,  if  this 
atter    is    possible.      If    this    does    not    re- 
duce the   temperature,   either   the   oil   has 
>een    in    use   too   long    without    being    fil 
cred.  or  the  quality  of  the  oil  is  not  good. 
Should  a  bearing  give  trouble,  the  lirst 
symptom    will    be    burning    oil    which   will 
Oaoke    and    give    off    dense    white    fumes 
■which     can     be     very     readily     seen     and 
welled.     However,  trouble  with  the  bear- 
ne  of  the  most  unlikely  things  to 
be  encountered,  and.  if  it  occurs,  it  is  due 
to  some   radical   cause,   such   as  the  bear- 
.  heing  pinched  by  their  caps,  or  grit 
■and   foreign   matter   being  allowed  to   get 
■into  the  oil. 

If  a  bearing  gets  hot,  be  assured  that 
there  is  some  very  radical  cause  for  it 
'•which  should  be  immediately  discovered 
and  removed.  Never,  under  any  circum- 
stances, imagine  that  you  can  nurse  a 
Tjearing.  that  has  heated,  into  good  be- 
havior. Turbine  bearings  are  either  all 
all  wrong.  There  are  no  half- 
way measures. 

The  oil  strainer  should  also  be  oc- 
casionally taken  apart  and  thoroughly 
which  operation  may  be  per- 
formed, if  necessary,  while  the  turbine  is 
in  operation.  The  screens  should  be 
bj  being  removed  from  their  case 
and  thoroughly  blown  out  with  steam. 
In  the  case  of  a  new  machine,  this  may 
have  to  be  done  every  two  or  three  hours. 
In  course  of  time,  this  need  only  be  re- 
peated perhaps  once  a  week.  The  amount 
of  dirt  found  will  be  an  indication  of  the 
frequency  with  which  this  cleaning  is  nec- 
essary. 

The  proper  water  pressure,  about  five 
pounds  per  square  inch,  must  be  main- 
tained at  the  glands.  Any  failure  of  this 
will  mean  that  there  is  some  big  leak  in 
the  piping,  or  that  the  water  is  not  flow- 
ing properly. 

The  pilot  valve  must  be  working  freely, 
causing  but  little  kick  on  the  governor, 
and  should  be  lubricated  from  time  to 
time  with  good  oil. 

Should  it  become  necessary,  while  op- 
erating, to  shut  down   the  condenser  and 
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change   over   I 

particular    care    should    be    observed     that 

the  change  is  not   made  too   suddenly  to 
noncondensing,  as  all  the  low-pressure  see- 
the turbine  must   b<    raised  to  J 
much    highei    temperature       While     this 

i    cause    an    accident,    it    is    well    10 

avoid   the    stresses    which   necessarily   re- 
sult  from  the  sudden  change  of  ■  ■ 

tine.        The    same    reasons,    of    course,    do 

not   hold  good  in  changing   from 
densing  to  condensing 

Shutting  Down 

mi    the    turbine    the 

load  may  he  taken  off  before  closing  the 
throttle ;  or,  as  in  the  case 
operating  on  an  independent  load,  the 
throttle  may  be  closed  lirst.  allowing  the 
load  to  act  as  a  brake,  bringing  the  tur- 
bine te  rest  quickly.  In  most  eases,  how- 
ever, the  former  method  will  have  to  b( 
used,  as  the  turbine  generally  will  have 
been  operating  in  parallel  with  one  or 
more  other  generators  When  this  is  the 
case,  partially  close  the  throttle  just  be- 
fore the  load  is  to  be  thrown  off.  and  if 
the  turbine  is  to  run  without  load  for 
some  time,  shut  off  the  steam  almost  en- 
tirely in  order  to  prevent  any  chance  of 
the  turbine  running  away.  There  is  no 
danger  of  this  unless  the  main  valve  has 
been  damaged  by  the  water  when  wet 
steam  has  been  used,  or  held  open  by 
some  foreign  substance,  when,  in  either 
case,  there  may  be  sufficient  leakage  to 
run  the  turbine  above  speed  while  run- 
ning light.  At  the  same  time,  danger  is 
well  guarded  against  by  the  automatic 
stop  valve,  but  it  is  always  well  to  avoid 
a   possible  danger. 

As  soon  as  the  throttle  is  shut,  stop 
the  condenser,  or,  in  the  case  where  one 
condenser  is  used  for  two  or  more  tur- 
bines, close  the  valve  between  the  tur- 
bine and  the  condenser.  Also  open  the 
drains  from  the  steam  strainer,  etc.  This 
will  considerably  reduce  the  time  the 
turbine  requires  to  come  to  rest.  Still 
more  time  may  be  saved  by  leaving  the 
field   current    on   the   generator. 

Care  should  be  taken,  when  the  vacuum 
falls  and  the  turbine  slows  down,  to  see 
that  the  water  is  shut  off  from  the  glands 
for  fear  it  may  leak  out  to  such  an  ex- 
tent as  to  let  the  water  into  the  bearings 
and  impair  the  lubricating  qualities  of  the 
oil. 

Inspection 

At  regular  intervals  thorough  inspec- 
tion should  be  made  of  all  parts  of  the 
turbine.  As  often  as  it  appear 
sary  from  the  temperature  of  the  oil, 
depending  on  the  quality  of  the  oil  and 
the  use  of  the  turbine,  remove  the  oil- 
cooling  coil  and  clean  it  both  on  the  in- 
side and  outside  as  previously  directed: 
also  clean  out  the  chamber  in  which  it  is 
kept.     Put  in  a  fresh  supply  of  oil.     This 
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need  nol   neci     ari'lj   be  new,  Cut  may  be 

oil    that    has    been    in    use    before    but    lias 

ered      We  ri  ci  ■nun.  nd  tha 
filter  be  kepi    for  thi  Entirely 

new   oil    need   only  be   put    into   the 

when  the  old  oil  shov 
tion.     With  .1  first-class  oil  this  will  prob 
1    wt\    infrequent    necessity,    as 

some  new  oil  has  to  be  put  in  from  time- 
to  time  to  make  up  tl  isses  from  leak 
age  and  waste. 

"in     the    oil     strainer,    blowing 
steam  through  the  v.  remove 

any  accumulation  of  dirt.  Every  six 
months  to  .1  year  lake  ofl  the  bearing 
covers,     re VI      the     hearing-,     and     lake 

them  apart  and  clean  out  thoroughly, 
Even  the  best  oil  will  deposit  more  or 
less    solid    matter    upon    hot    sui  f; 

time,  which  will  tend  to  prevent  the  free 
circulation  of  the  oil  through  t 
ings  and  effectively  slop  the  cushioning 
effect  on  the  bearings.  Take  apart  the 
main  and  secondai  |  vah  ■  -  and  cl<  an 
thoroughly,  seeing  that  all  parts  are  in 
good  working  order.  Clean  and  inspect 
the  governor  and  the  valve  gear,  wiping 
out  any  accumulation  of  oil  and  dirt  that 
may  appear.  Be  sure  to  clean  out  the 
drains  from  the  glands  so  that  any  water 
that  may  pass  out  of  them  will  run  off 
freely  and  will  not  get  into  the  hearings. 

At  the  mil  of  the  first  three  mOI  th 
and.  after  that  about  once  a  year,  take  off 
the  cylinder  cover  and  remove  the 
spindle.  When  the  turbine  i-  lirst  started 
up.  there  is  very  apt  to  be  considerable 
foreign  matter  come  over  in  the  steam, 
such  as  halls  of  red  lead  or  small  pieces 
of  gasket  too  small  to  be  stopped  b)  the 
strainer.  These  get  into  the  guide  blades 
in  the  cylinder  and  quite  effectively  stop 
them  up.  Therefore,  the  blades  should 
be  gone  over  very  carefully,  and  any  such 
additional  accumulation  removed.  Ex- 
amine the  glands  and  equilibrium  ports 
for  any  dirt  or  broken  parts.  Particu- 
larly examine  the  glands  lor  any  deposit 
Of  scale.  All  the  scale  should  he  chipped 
off  the  gland  parts,  as.  besides  preventing 
the  glands  from  properly  packing,  this  ac- 
cumulation will  cause  mechanical  contact 
and  perhaps  cause  vibration  of  the  ma- 
chine due  to  lack  of  freedom  of  the  parts. 
The  amount  of  scab-  found  after  the  first 
few  inspections  will  be  an  indication  ■■! 
how  frequently  the  cleaning  should  be 
done.       As    is    discussed    later,    any    water 

that  is  unsuitable    for  boiler   feed  should 

not    be   Used    in   the  glands. 

In  re-assembling  the  spindle  and  cover, 
very  great  care  must  lie  taken  that  no 
blades  are  damaged  and  that  nothing  gets 
into  the  blades.  Nearly  all  the  damage 
that  has  been  done  to  blades  has  1 
from  carelessness  in  this  respect;  in  fact 
it  is  impossible  to  be  too  careful.  Par- 
ticular care  is  also  to  be  taken  in  as- 
sembling all  the  parts  and  in  handling 
them,   as  slight   injury   may  cause  serious 


them  until  il 

run  at    •  quarters 

of  the   total   numbei  In    such 

I 

ihe  balance  of 
thrust. 

In  the  operation  of  the  turbine  the  con- 
live  and  ex- 
haust, pla;  '  part-  1'  n;is 
und  by  expensive  experimenting 
that  moisture  in  the  steam  lias  a  very  de- 
cided effect  <"i  the  i'.  ,  ration; 
or  considerably  more  so  tlian  in  the  case 
of  the  reciprocating  engine.  In  the  latter 
engine,  2  per  cent,  of  moisture  will  mean 
very  close  to  2  per  9e  in  the 
amount  of  water  supplied  to  tin 
for  a  given  power.  On  the  other  hand, 
in  the  turbine  2  per  cent,  moisture  will 
cause  an  addition  of  more  nearly  4  P«r 
cent.  Ii  readily  seen  that 
the  drier  the  entering  steam,  the  better 
will   be  the   appearance   of   the   coal  bill. 

By  judicious  use  of  first-class  sepa- 
rators in  connection  with  a  suitable  drain- 
in.  such  as  the  I  lolls 
which  returns  the  moisture  separated 
from  the  steam,  back  to  the  boilers,  a  high 
if  quality  may  be  obtained  at  tire 
turbine  with  practically  no  extra  expense 
during  operation.  Frequenl  attention 
should  be  given  the  separators  and  traps 
to  insure  their  proper  operation  The 
quality  of  the  -team  may  be  determine'' 
from  time  to  time  by  the  use  of  a  throt- 
tling calorimeter  Dry  steam,  to  a  great 
extent.  and    ju- 

dicious design  of  steam  piping. 

Superheated  -team  i-  of  great  value 
where  it  can  be  produced  economically. 
as  even   a    -Ii'-'  ires  the  bene- 

fits   to    be    derived    from    the    use    of     dry 
steam.     The  higher  superheats  have  been 
found  to  increase  the  economy  I 
siderable  extent. 

When   superheat   of  a  high  degree    1  lie 
nheit    or   abi 
special  -care  must  be  exercised  to  prevent 
a    sudden    rise    of    the    superheat    of    any 
amount.     The   great'  trouble 

in  this   n  tdden   demand 

is  made  for  a  large  increase  in  the 
amount  of  steam  used  by  the  engine,  as 
when  the  turbine  is  started  up  and  the 
superheater  has  been  in  operation  for 
some  time  before,  the  full  load 
denly  thrown  on.  It  will  be  readily  seen 
that  with  the  turbine  running  light  and 
the  superheater  operating,  there  i- 
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: 
practically     none,    and    this    may 
.    in    the    siiper- 

superheat 
turbine;    then. 
mand     i-    made,     this 
is    drawn 
1   -,-    may    usually    be 
guarded  against,  where  a   separately  tired 
..■    the    lire 
low    until    the    load    comes    on.    or    in    the 
case  where  tin    superheater  i-  part  of  the 
tarting     up     the 
iter   until   aftci    load   com. 
else  keeping  the  superheat  down    by  mix- 
team    with    that    which   has 
lerhcated.       After    the    plant    has 
;i  there  is  little  dangi 
irec,   but    such    precautions 

the    particular 

Taking  up  the  exhau  1  .nil  oi  I 
blue,  we  have  a  much  more  striking  de- 
parture from  the  conditions  familiar  in 
the  reciprocating  engine.  Due  to  the 
limits  imposed  upon  the  volume  of  the 
cylinder  of  the  engine,  any  inn 
the  vacuum  over  23  or  24  inches,  in  the 
instance,  of  a  compound  con 
little,  if  any. 
effect  on  the  economy  of  the  engine 
With   the   turbine,   on   tin    other   h 

of  vacuum,  even  up  to  the  high- 
est limits,  increases  the  economy  to  a 
very    considerable    extent    and.    mi 

ler    the    vacuum    the    greater    will 
lease  in  the  economy  for  a  given 
addition    to    the    vacuum.      Tim-. 

uum   from  27  to  28  inches   has  a 
■ban   from   23  to  24  inches 
For   thi-    reason    the    engineer    will    readily 
perceive  desirabilitj    of    main- 

taining the  vacuum  at  the  highi  -1  possible 
nt    with   the   - 
ii  al   operatii in   1  if   the  condenser. 

chaust  pipe  should  always  lie 
downward  to  the  condenset  when 
possible,  t.i  keep  the  water  from  backing 
up  from  the  condenser  into  the  turbine 
If  the  condenser  must  bi  located  above 
the  turbine,  then  the  pipe  should 
ried  first  downward  and  then  upward  in 
a  U  form,  in  the  manner  of  the  familiar 
"entrainer."    wl  I    be    foui 

tively  to  prevent  water  getting  back  when 
ling. 

As  ha-  been  previously  pi  intcd  out.  the 
•     opi  ration    of 
the    turbine    depends    very    largely    on    the 
With     tl  tting    en- 

gine, if  the  condenser  will  give  25  inches 
vacuum,  it  is  considered  fairly  good,  and 
it  is  allowed  to  run  along  by  itself  until 
the  vacuum  dr  below  20 

inches,  when  it  is  completely  gone  over, 
and  in  many  cases  practically  rebuilt  and 
the  vacuum  brought  back  to  the  original 
25  inches.     It  h; 
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of    practice    will    new  r    do    in    lii 

the     turbine  and,     unless      t 

vacuum  can  Ik-  regularly  maintained  at 

as  well   a-   it  10    il   I-  not 

the  proper  type,  unless  perhaps  tin  1,111- 
peraturc  and  the  quantit)  ol  coolifl 
water  available   render   a   higher   vacuum 

<  >n   ...  11    great    puritj    ol    the 

condensed    Steam    from   the   turbine  and  its 
peculiar  availability   for  boiler  feed   1  there 
being  no  nil  of  anj   ki   tl       1      d  with  it  to 
injure  the   boilers),    the   sint.i    c   ..mdeiiser 
desirable   in   connection    with   the 
turbine.     Ii    further  recommends  itself  by 
■    high  vacuum  obtainable. 
■     ., 
the    highest    vacuum    is    in-tailed. 
of   utilizing   il   to  it-   utmost   rapacity  can 
hardly    be    emphasized     loo    strongly.      A 
tcuum     will.       ii      ci  in  ;e,     mean 
are    and    attention,    and    omlimtal 
vigilance   for  air  leaks  in   the  exh 
irig,    which    will,    however,   be    fully    paid 
for  by  the  gn 

It    must     not    be    inferred    that    a    high 
vacuum    is    essential    to    successful    opefj 

■  :  urbine.  for  excellent 
performance  both  in  the  matter  of  -team 
consumption  and  operation  is  obtained 
with   inferior    vacuum.      The   choi 

r,   however,  i-  a  ma  9 

ring     and     is     hardly     within     the 
province  of  this  articli 

Oils 

There  are.  several  ..il-  on  the  market 
that  are  suitable  'or  the  purpose  ol  the 
turbine  oiling  system,  but  great  care  must 
be  exercised  in  their  selection.  In  the 
first  place,  the  oil  must  be  pure  mineral, 
unadulterated  with  either  animal  0 
table  oils,  and  musl  have  been  washed 
free    from    acid.      Certain    brand  ii 

require  the  use  of  sulphuric  acid  in  their 
manufacture  and  arc  very  apt  to  1  Main 
varying  degrees  of  free  acid  in  the  fin-, 
ished  product.  A  -ample  from  one  lot 
may  have.almost  no  acid,  while  that  from! 
lot  may  contain  a  dangerous 
amount. 

Mineral  oils  that  have  been  adulterated, 
when  heated  up.  will  partially  dec.  nipose, 
forming  acid.  These  oil-  may  be  veryH 
nts  when  lir-t  put  into  use.  I, 
but  after  awhile  they  lose  all  their  good's 
qualities  and  beconn  very  harmful  to  them 
machine   by  journals  in   which  m 

■  1     ..il  be   vcryfl 
carefully    avoided    in    the    turbine  t he 
cheapness    of    their    first    cost    will    in    W 
way    pa)     F01  do     { 

A   very  g 1   and    -imple  way  to  test   for 

such  adulteration-  i-  to  shake  up  a  rpian- 
tity  of  the  oil  in  a  tesl   tube  with       -  >■ 

1    borax  and  water.      If  thei  1         al 

animal     or     vegetable     adulterant  I 

it   will  appear  as  a   white  milk-lil  U 

tl  lie  out  when  allowed 
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itand.     1 

r  ;u  the  top  as  a  cleai   liquid  am 
the  borax   solution  at   tin 
,  tlu-  emulsion   being   in  between.     A 
iber  of  oils  also  contain  a  considi 
rant  of  paraffin  which  is  deposited  in 
iling   coil,    preventing    tin.-    oil 
11  Willi:   cooled   properly,   and   in    t lie 
■>   and  bearings,  choking  the  oil   pas- 
,1   preventing   the  propel    circula 
,f   the   oil   and   cushioning  effect    in 
the  bearing   lubes.     This  i-  not   entirely    a 
prohibitive   drawback,   the  chief   objection 
.a   it  necessitates  quite   frequently 
cleaning    the    cooling    coil,    and    the     oil 
nil   bearings. 
Iligli-class    mineral    oils    of    high 
Viscosity    arc    inclined    to    emulsify    with 
water,  which  emulsion  appears  as  .1  jelly- 
like    substance.      It    might    be    added    that 
il-     having    ..    high    viscosity 
[might   not    he    the   most    suitable    for   tur- 
bine  11M\ 

Since   the  consumption   of  oil   in   a  tur- 
liiiu-   i~  :  tctically 

(fee  only    to  leakage   or   spilling,   the  price 
paid    for   it    should    therefore   be 
'ondary   imp.. nance    the    prime   considera- 
tion being  it-   suitability    for  the  p 

le  cases  a  central   gravity    system 
employed,   instead  of   the   "il   sys- 
teni    furnished    with    the    turbine,    which. 
ti|  course,  will  be  a  special  consideration, 
tallations  .1  ci  ntral  gra>  ity 
stem  has  much  to  recommend  it. 
performs  such  an  important  func- 
tion   in    the    power    planl    and    n-    failure 
ie   the  cause   of   so  much   damage, 
r :  1  i  1   in   connection    with    it 
lie    111    st    carefully    thought    out,    ami    de- 
rt-ith    a    view    that    under    in 

ircumstances    would    it    be 
■Ksible    for    the    system    to    become    in- 
operative.     One   of   the   great    advantages 
m  i-  that  it  can  be  designed 
to  contain   vei  tities   of  oil   in 

ing  tank- ;   thus  the  "il   will  have 
qui'e  a  1-  mg  re  r  bcl  ween  the  timi 

.1  in  the  turbine,  which  seems  to 

be   very   helpful    in   extending    the   life   of 

the  oil.      Where   the  oil   can   have  a   long 

■     settling,    an     mi  n  11     -rade    of 

oil  may  be  used,  providing,  however,  that 

:    acid. 


Calculating  Pipe  Lengths 
r.N     \    J.    Dixon 

1.   prominently 

io  charge  of  plants  of  small  or  medium 
capacity,  where  all  the  repair  and  op- 
erating   function-   are  usually    in   the  hands 

,  1  1  me  "i  two  men  .  and  foi  thai  matter, 
ii  is  likewise  a  job  thai  \  1  ry  frequently 
Concerns   the   operating   engineer    ill 

plant-      A   serviceable  job  of  pipe  lining, 


aside    from    the   proper   adaptation    of   the 
eral  lay     11    or   design   of  the   work    to 
view,   is   largely   a  matter 
■  :   mi  .1  surements  in  the  lii 
od    judgment    in   putting    the   parts 
and   makiiij                        1-  in  the 
place.       I  he  of    skill 

in  both  1  if  thi  a    1  sseuti  ds  to  _ 1  work- 
manship, as   in  any  other  mechan 
cupation,  is  primarily  a  matter  of  experi- 
ence  and    practice. 

There  is  one  feature  of  pipe  work, 
.  thai  frequently  offers  a  snag  to 
the  smooth  progress  of  the  engini 
gaged  in  the  installation  ol  new  ap- 
paratus, or  the  repair  or  alteration  ol  old 
pipe   lines,    and    this    is   the    rnmun 

11,  or  lead,  from  a  line  at  an  angle 
of  4=  degrees.  Very  often  the  man  who 
has    thi-    work    to    do    will    endeavor    to 


The     immedi  learned 

Denver  explosion  i~  (,,  he  par- 
ticularly vigilant  about  a  boiler  which  has 
I  off,  to  exercise  unusual  care  when 
any  interruption  to  usual  and  ordinary 
service  is  in  progress  and  not  to  open  a 
big  valve  between  a  boiler  and  the  main 
when  there  is  a  material  difference  in  the 
existing   between   them. 


iven  acciu  ately    In    the 

11  in  1  ipal    di  aw  back    to    the 

com  enicnl    use  of  thi  ■  wn  er, 

lie-    in    the     fad     that     the    diagram    must 
l.e  drawn  H  uh    ■  a  itlarly 

if    the    dimcusi  and    it    may 

happen    thai    local    restrictions 
or    lack    of    prop,-!     facilities    will 
the    work     .Hid     render    all    a 

■  if   the   diagram   1  i  tilt. 

In    such    cases,    or 

any    case,    the    easiest,    quid 
>  rally      the     most     precise     method,     is     to 
measure     the     perpendicular     distance     he 
tween    the    hue    from    which    the    tl 
branch     is    to    he     run,    and     the     r 
which     it     is    to  \«\    then     to 

multiply    this   distance   hy    I.42. 

1-  desired   10 

branch  off  at  ai  egrecs  from 

pipe  marked   A 

in  Fig.  2,  :,nd  io  conned  to  another  pipe 

line   />',  located   al    some  distance    from   the 
Here, 
the    probl 

diagonal       .V     )'    is    simply    a    matter    of 
measurin  nee    from    .V    to    I  lie 

wall     running     parallel     to     B,    di 
iii    the    distance    between    1 

1   nfultiplying 
t!ie  remainder  by   1  ;         '  the  dis- 

tance  from   X  to  the  wall    i 
and    the  1     wall    and    the 

pipe   line    />'    is    ;;:    inches,   then    the   length 

of    the    diagonal    .V    )'    from    .enter    to 
center  1  if  tin     [5  degree  elbow  is, 

9.625  5  75)  1    \3  II9.I, 

or    say.   o    net     ir       inches. 

ie    who    can    manipulate    decimals 
can    use    this    method.      The   constant    I.)-' 

pproximation  of  the  secant  of  tS  de- 
grees, but  sufficiently  ai  1 
ordinary  purposes  of  pip.'  fitting,  where 
approximations  a-  close  as  1  16  inch  are 
usually  regarded  as  the  ultimate  limit 
hut      if     .no  one 

n  ment  in  his  pipe 
measurements,  here  is  the  value  correct 
to  siN    decimal   places.    I.414213. 


id    stoker    or    furnace    poorly    set 
i-    of   |eSS    value    than    a    poor    st 
furnace    well    -et.      Good    installation    of 
furnace  equipment  is  necessary    foi 

prevention. 


1,.!    tin     Hag  inal   dimension    involved  by 
direct  measurement,  guessing  al  ': 

as    near    as    he    can.    with    the    almi 

employ  a  graphical  method     I  hu  . 
ample,   suppose  the  length   of  .,   . 

.  1  th<  two  parallel  lines  in 
Fig.  1  i-  to  In  asci  rtained:  then  by  meas- 
uring the  distance  between  the  parallels, 
as   ./    H.  and    taking    tl  incut   as 

the    length    of    each    arm    of    an    • 


In  Illinois  about  half  the  washeries  pass 
their  coal  i  il  h        md  open- 

ings, and  si/e  and  number  it  as  follows: 

No    1.  coal  passing  through  3-inch  screen 

and  ovi  h  si  reen. 

No.    2,    coal    passing    through    1  M-iuch 
and   over    I   inch    screen. 

No.  3,  coal  passing  through  i-inch 
screen   and    over    ;  4 -inch    screen. 

\'o.     -  ing    through 

screen  and  over   '  1   inch   screen. 

No.  5,  coal  passing  through  "i-inch 
screen. 


To  make  an  1  il  chain  in  a  ban 
run.  put  a  center-punch  mark  on  the  shaft 
where  the  chain  tracks.  The  chain  channel 
should  also  he  freed  from 
and    the    small    ends    of   the    link- 
point  i  ion.  . 
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Practical     Letters    from     Practical     Men 

Don't   Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About  Your  Work,  and   Help  Each  Other 


WE     PAY     FOR      USEFUL     IDEAS 


1  I  -rr\ 


Curtis  Turbine 


t  u    \  s  n 
Tiu    Engineer,  was   published   Mr.   Bur- 
leigh's  contribution   t..   the 
I  .  iper  "it  "Small  Steam 

Turbines."     In  regard  t"  this  dis 
Mr.  Burleigh  referred  to  the  Terry  curve, 
and   stated   thai   the   steam   con- 
sumption  obtained  i-  44  pounds  per  brake 
ver,  with  a  speed  of  2350  revolu- 
er  minute.    Under  the  same  condi- 
d,   Fig.  28,  the  Curtis 
pounds,   but    at    2400 
revolutions  per  minute.     The   Curtis   list 


per  minute  of  the  Terry  were  the  speed 
.it  which  maximum  efficiency  would  hi-  ob- 
tainable, which,  on  the  face  of  it,  is 
absurd  in  the  writer's  opinion,  and  the 
only  direct  comparison  that  can  be  made 
is  under  the  same  working  conditions  and 
at  the  same  -.peed.  Moreover,  it  should 
be  pointed  out  that  the  test-  carried  out 
on  the  Terry  turbine  were  made  at  the 
w .  irks  of  the  Westinghouse  Machine  Com- 
pany without  any  representative  of  the 
Terry  Company  being  present,  and  the 
figures  are  without  corrections,  whereas 
the  Curtis  tests  specifically  state  that  these 
tests  are  "corrected  to"  th<   given 

ditii 'ii-        I  he    Terrj     turbine    in 
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is  on  a  wheel  25! ..  inches  in  diameter, 
whereas  the  [°errj  has  a  wheel  of  j  feet 
diameter.  Bringing  these  to  the  same 
peripheral  velocity,  we  get  the  Curtis 
speed  to  be  2400  as  against  the  Terry 
speed  of  2210.  In  the  writer's  contribu- 
tion to  the  discussion  on  this  paper,  the 
accompanying  curve  was  published,  which 
shows'that  the  Curtis  turbine  is  slightly 
better  at  2225   revolutions  per  minute,  but 

■  1700  revolutions  per  minut 
in  other  word-,  the  difference  is  so  slight 
as  to  be  negligible. 

Mr.  Burleigh  goes  on  t"  state  that  the 
Curtis  turbine  when  run  at  it-  designed 
speed  of  ?6oo  revolution-  per  minute,  is 
42  per  cent,  more  efficient  than  the  Terry 
at  2.150  revolution-  per  minute.  Assum- 
ing all  the  while  that  the  2.150  revolutions 


I  same    position    that    the    emergency 

1-  fitted  I"  a  Curtis  turbine,  and 
the  regulating  governor  of  a  Terry  t 
bine  is  likely  to  go  oul  of  order  in 
position,  why  i-  the  emergency  gover: 
on  the  Curtis  turbine  not  likely  to  da 
-ante?  The  worst  that  can  happen  In 
i    this  kind   i-  the  spring  bre; 

ing,   which   would   immediatel)    close 
valve.     If  the  valve  begins  t"  -tick  dur 
the  operation  of  the  machine,  this  beco: 
.it    once    apparent    as    the    sticking    will 
evidenced   bj    the   valve  remaining  cloJ 

as  there   is   no   pull   back   on   tlu vet 

rod.    -o    that    the    chances    of    this 
sticking  and  this  sticking  being  overloi 
by    the    operating    engineer    is    so    rem 
that    in    the    designer's    opinion    .111    em 
gency  governor  i-  an  additional  compfl 
tion  and  unnecessary  luxury.     Small  tui 
bines  are  operated  in  the  majority  of  09 
by    inexperienced    engineers    and    in    ny 
cases  by  unskilled  labor,  so  the  less  the 
is  on  the  machine  consistent  with  absofl 
reliability,  the  more  popular  the  niachi 
becomes.      Incidentally,    of    the    160   Tel 
turbines    in    operation,   the   manufacture 
have   yet    to    have   the   experience   of 
going  to  pieces.      In   larger  machines,  am 
where  specifically  specified,  the  cmergem 
governors  are  fitted,  but   for  the  ordinary 
commercial    run    .  .f    small    machines,    the 
writer  believes   it    ha-   yet   to   be   proved  ft] 
necessity. 

W.     J.     A.     L0ND0N.il 


question  was  not  designed  for  150  pounds, 
but  designed  to  operate  at  too  pound-,  so 
that  the-  prc.pnriii.il-  of  the  machine  are 
ducive  to  the  maximum  possible 
efficiency. 

It  is  difficult  to  understand  Mr  Bur- 
leigh's remark,  "\\  logies  to  the 
public  who  found  it  necessary  to  operate 
pumps  and  blowers"  by  means  of  the 
turbine.  Why  is  it  that  our  most 
plants  at  the  present  time  are  installing 
turbine-  for  such  purposes  as  boiler  feed 
pumps,  blowers,  etc..  when  there  are  -till 
reciprocating  engines  or  motors  to  be 
bought? 

The  Terry  turbine  i<  not,  1-  a  rule, 
fitted  with  an  emergency  governor  The 
main  governor  in  the  Terry  turbine  is 
fitted    direct    to    the    turbine    shaft    in    the 


Repairing  Pump  Rock 


The  water  end  of  a  steam-pump  rod 
generally  tlu-  first  to  show  signs  of  wet 
due  1..  grit,  pipe  scale,  or  other  foreign 
substance  lodging  in  the  rod  packing,  or 
to  improper  use  of  packing.  If  the  scor- 
ing i-  slight  the  rod  can  usually  be  dressed 
down,  but  further  wear  would  probably 
necessitate  renewal. 

\  worn  r..d  can  be  restored  by  turning 
it  down  until  it  will  just  drive  into  the 
nearest  size  brass  tubing,  and  the  tubing 
then  turned  off  until  it  finishes  up  to  the 
original  diameter  of  the  rod.  The  rod 
thus  finished  will  really  be  better  than 
tiew.  as  it  will  be  rust-proof  and  if  a, 
scored,  the  bronze  tube  can  be  removed 
and  another  piece  substituted.  The  st. 
end  can  also  be  treated   in   the  same  w; 


C.   Reynold! 


VVillard,  N.  Y. 


July 
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Setting  Piston   Valves 

I  would  like  a  rule  by  which  the  ec- 
centrics and  piston  valves  may  be  properly- 
adjusted  for  the  indirect  motion  on  a 
hoisting  engine  There  are  two  drums' 
which  work  together  or  independtlj 

B.    Una- 

Beaverdale,  Penn.  . 


Condenser  Tube  Alterations 


I  received  a  letter  some  tunc  ago  stating 
that  the  pumps  at  a  certain  station  were 
giving  a  great  deal  of  trouble,  and  1  was 
asked  to  go  and  try  to  straighten  things 
out.  The  plant  contained  two  duplex, 
triple,  tandem  compound  direct  p 
pumping  engines  of  three  million  gallons 
capacity  per  twenty-four  hours,  pumping 
against  a  head  of  t_'5  pounds.  These 
pumps  were  operated  condensing,  being 
equipped  with  the  Worthington  surface 
condenser,  which  forms  part  of  the  supply 
pipe  to  the  water  cylinders.  At  times 
during  the  day  there  would  be  consider- 
able demand  for  water,  which  would  in- 
crease the  speed  of  the  pump  sometimes 
from  jo  to  40  per  cent,  over  its  rateil 
capacity,  when  the  pump  would  pound 
badly  at  each  end  of  the  stroke.  Closing 
the  cushion  and  equalizing  or  1  I 
haust  valves  had  no  effect  on  the  pump's 
pounding,  and  after  the  piston  heads 
found  the  contact  stroke  three  or  foui 
times  it  would  be  necessary  to  throttle  tin 
pump  down. 

It  took  me  some  time  to  find  out  just 
where  the  trouble  was.  but  I  finally  de- 
cided that  the  pump  was  not  getting 
enough  water  and  that  perhaps  tin  con 
densing  arrangement  shown  in  the  sketch 
had  something  to  do  with  it.  The  ques- 
tion that  then  presented  itself  to  me  was 
how    to   take   out    some    of   the    tubes    with 

out  injuring  the  condensing  ability  of  the 

condenser.  I  trieil  the  temperature  of  the 
discharge  water  from  the  air  pump  con- 
nected with  the  pump  that  was  in 
service,  and  found  that  it  was  very  cold, 
something  like  47  degrees  Fahrenheit.  I 
figured  that  by  plugging  a  number  of  the 
tubes  in  the  condenser  I  could  increase 
the  temperature  of  this  discharge  water 
to,  -ay.  100  decrees,  and  still  lie  abb  to 
maintain  a  good  vacuum.  At  the  time  I 
was  making  this  alteration  there  was  but 
22  inches  being  maintained  in  the  con- 
denser. I  procured  some  pine  plugs  and 
for   the   first   test   plugged   but    1 5 

This  increased  the  temperature  of 
the  discharge  water  to  about  (X)  degrees 
Fahrenheit.  1  then  plugged  25  more  tubes. 
which  brought  the  temperature  of  the  dis- 
charge water  up  to  ioo  degrees  Fahren- 
heit. 1  calculated  that,  with  the  fluctua- 
tion- of  speed  of  the  pump  at  times,  when 
running  at  any  overload  the  pump  could 
handle,  it  would  not   increase  the  tempera- 


ture of  the  discharge  water  above  150  de 
grees,    at    which    temperature    2.-!  j    inches 

turn    could    easily    be    maintained. 

Further    to    guard    against    any    heating    of 

the  condenser,  1  put  a  ' .-  inch  water  line 
into  thi  exhaust  steam  hue  leading  from 
the    large    pump    to    the    condensei     1  not 

shown  I.  Ibis  proved  a  great  help  at 
all    times,    especially    when    the    pump    w.i 

overloaded.  \fter  plugging  up 
of  the  tubes  and  running  the  pump  for 
two  or  three  days,  I  was  convinced  thai 
many  tubes  could  be  taken  out  of  the  eon 
denser  without  interfering  with  it- 
working 

I    took   out    the   lubes    shown    at    /• ,   lca\ 

ing  tlio-e  remaining  shown  at   /:'.     I  did 

not  take  out  as  many  tubes  as  1  had 
plugged,     allowing     for     the     difference     in 

the  temperature  of  the  cooling  water  pass- 
ing around  the  tubes  during  the  different 
seasons  of  the  year.  If  1  wished  to  Hi 
out  any  more  from  the  31  remaining  tubes. 
1  could  plug  them  during  the  winter. 
In  taking  out  the  tubes  I  removed  those 
that  most  directly  obstructed  the  flow  of 
the    water   through    the   condenser,    and    it 


Delivery 

.nlTSJln, 


k<  i  p   the   \al\es   in   the   air   pump   sealed   at 
all    time!     and    hikI.  1     all    CI  'inllln.i 

band  of  the  vacuum  gage  would  nol  varj 

'  j  inch  for  days  at  a  tune,  no  matter  what 
the  load   was  on  tin    large  pump,  27  inches 

and   28  inches   bemg   the    vacuum   main- 
tained. 

\fter    I    had    concluded    to    tak. 

lubes,    ni>      1,  .  1     ,  ,      w  as    to    figure    out 

1)    of  tilling   the   hole-   in   thi 
Blank    washers,    made    of    .i/io-inch    thick 
C    made    with    a    si  .lid 

ml  di.  111  equin  d  two  of  tin  -. 
washers  or  blank-.  liberall;  covered  with 
red    lead    mixed    in  1    d    quality    of 

varnish    to    the    consistency     of    very     soft 
putty.       In    the    sketch    at     ./.    is    shown    a 

i  view  '  if  tile  head  of  thi  con 
denser.  C  is  the  gland  nut.  and  at  /'  arc- 
show  11  the  two  fiber  washers  in  position. 
The  dotted  lines  at  /.'.  -how  how  the  tubes 
were  fitted  into  the  head  originally.  These 
alterations  not  only  increased  the  effi- 
ciencj  of  the  pump;  but  by  increasing 
the  temperature  of  the  discbarge  from  the 
air     pumps,     increased     the     efficii  It 

ien    heater     which    had    been    con 
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made  a  remarkable  difference  in  the 
working  of  the  pump.  After  I  had  taken 
out  the  tubes  the  vacuum  maintained  was 
poor,  never  exceeding  22  inches  and  most 
of  the  time  much  less,  and  never  constant 
at  any  time.  When  there  was  condensa 
tion  enough  passing  through  the  air  pump 
to  seal  its  valves,  the  vacuum  would  oc- 
casionally pull  down  to  2.V  2  inchi 
after  remaining  there  for  a  few  minutes, 
drop  back  to  20  or  21  inches,  sometimes 
a-  1.  iw   as   18  inches. 

This  caused  a  great  unevemiess  in  the 
regulation  of  the  pump,  and  also 
in  a  very  irregular  line  on  the  -'water- 
pressure  chart.  The  putting  of  the  ''.-inch 
water  line  on  tin-  exhaust  pipe  entering 
the  condenser,  and  with  thi-  val 
cracked,"     furnished     sufficient     water     to 


demned    a-    of    practically     no    use     whal 

ever. 

Prior  to  the  change    the    water  entering 
the    Suppl]     pipe    to    the    boiler  feed    pump 

had  never  exceeded  a  temperature  of  152 

degree-  Fahrenheit,  and  after  the  change 
was  made,  it  was  frequently  necessary  to 
put  cold  water  into  the  heater  to  get  tin 
pump  to  handle  the  water  therefrom,  thus 
proving  that  the  water  in  the  beater 
reached  a  temperature  of  212  degree-  or 
Vfter  some   few    rearrangments  ot 

I    pressure   valve   on    the    - 
Inn-    from    the    auxiliaries    to    the    heati 
the  water  in  the  heater  was  kept  at   froi 
201    to   20o    degrees    with    no    troubli  . 

1   pumps  would  handle  it  nicely. 
C     W     DlTNLAP. 

1  lepew,  X.  V. 


Improving  a   Paul  Heating  System 

■ 

ill!  tin    ■ 

air    \al-  I    PlU 

ml    they 
in  coming   that    something 
had  to  I 


!>i  i\\  IK  AND    I  iil-    ENGINEER. 
ui  boil- 

The    principl 

the  hard 

lime  in 
a  u\o. 

Calcium   ' 


i  J  Ll«e  Blum  at   Bkb  ITr-.o 
IMPROVING    A    PAUL    II! 


cold-water   injection  at   the 

the  sketch,  with  the  result  that  the 
vacuum  immediately  went  up  to  17  inches 
and  we  were  able  all  last   winter 

ildings  with  .}  pounds  pressure. 

W.   T.   Meinzer. 
klyn,  X.  V. 


Unscientific  Water  Softening 


In  a  small  electric-lighting  station  in 
hich  I  was  employed  some  ye; 
a  chief  engineer  the  then  chief  as- 
tant  was  a  rule-of-thumb  man.  without 
v  theoretical  knowledge  whatever. 
Having  heard  of  the  "Clark"  process  for 
ftening   water,   and   its    beneficial   effects 


temporar)    hardness,    whether   dm 
carbonat  magnesia,  bul    not 

with  the  permanent  hardm 

The  water  in  1 5ii -  case  contained  a  large 
ti     which  formed 
a   hard    scale    in    thi 

prevented    by    the 
lime. 
The    bi  ilers    were    30x8    Lancashires. 

There    were    three,    two    being    in    use    and 

ining  and  repairs. 

It  ua  1  ach  boiler,  after 

two    month-'    work,     for    cleaning     pur- 

nd  at  the  time  our  engim  ■ 

periments,    No.    2    boiler    had    just 

aned  and  put  in   service,  and   No. 

1   boiler   -houl'  laid  off   within 

r  two. 
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The  station  ran  non  n  and  the 

water    supply    was    taken    from    th< 
mam-,    which     fed    into    a     largi 
tank,     from    which    tl  [1  ivitated 

'to  the   iced  pump-. 

small  tank  in  the 
ildin  ■  ab 
gallons,  and  this  was  used  to  catch  the 
return  water  from  the  -team  trap-,  etc. 
Water  could  also  be  taken  from  the  large 
lank,  and  a  connecti'  Eeed  pump 

suction  t  to  bi    pumpi  d  oul 

opi  rations    by 

geiiing  in  .i  sto  k  "i  caustic  lime,  and  his 

modus  operandi   was  to  order  the  stoker 

few  buckets  oi  lime  into  the  small 

lank  at  intervals  and  pump  11  straight  into 

This  went  on  for  weeks,  and  No.  1  boil- 
er, which  should  have  come  1  ifl  fi  n  cli  in 
ing,  was  kepi  steaming  >■  the  chief  as- 
sistant was  confident  that  no  more  scale 
was  being    formed. 

The   crisis   came    one    Saturday    evening, 

at   the  time  of  the   In  a\  test    load   of  the 
week,  when   1   was  on   duty  with  only  one 
gini    drivei 
It  was  my  practice  to  go  into  the  boil- 
frequently    and  'see    the    water 
cheel    the  bight  of 

>.-,  it.  r    in    '  a    11    boiler    and    have    a    gi  ni  1  a! 

mid.     On  this  particular  evening, 

ifter   1   had 

,  'ii  pi  ctii  ■  1.  the  itokei  cami 

living   into   the   engine    room,   with    a    face 

as    white    as    a    sheet,    and    said    that    the 

furnace  crown-   of   No.    1    boiler   were   COl- 

I    at   once   weiit   to   investigate,   and   on 

the     furnace    door    saw    a    large 

11  each  furnace  crown.      The  water 

was  at  it-  proper  level  in  the  boiler,  and  I 

knew    it    had    not    been    low    during    the 

shift. 

Id  not  possibly  take  the  boiler  oul 
until  the  peak  had  went  off,  without  put- 
ting the  town  in  the  dark,  and  the   -pare 

boiler     would     lake     some     hours     to     get 

I  came  to  the  conclusion  that  the  trouble 
was  due  to  scale,  which  had  allowed  the 

1  :  heated,  and  I  argued 
that,  the  plates  having  bulged,  the  scale 
had  cracked  away  and  allowed  the  water 
'hem,  and  1  decided  to  run  on  as 
long  as  there  was  no  sign  of  further  bulg- 
ing. 

My    theory    as    to    the    cracking    of    the 
scale  and  the  cooling  of  the  plate-  proved 
itherwise  1  should  not  now  be  in 
1    perienci 

Hi  r    il    was    all    over. 

that    he    would    not    face    the    same    thing 

again,    if    he    lost    twenty    situations    and 

lather     starve     to     death     than    be 

blown  to  pieces. 

I  had  the  boiler  shut  down  as  soon  as 
the  peak  was  over,  discharging  the  storage 
battery  to  expedite  matters,  and  the  spare 
boiler  was  run  up  in  time  for  the  next 
peak   1 
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ning  I'm-  boiler  we  found  ii  very 
badly  scaled,  and  the  wonder  was  thai  a 
larger  area  of  the  furnace  crowns  did  not 
collap.-c  I'he  cause  of  the  trouble  w.i- 
nevcr  laid  at  the  door  of  the  chief  as- 
sistant, but  water  softening  experiments 
were  discontinued   soon   after. 

A    W.  Empson. 
n,  England. 


Oil  for  Pump  Governor  Diaphragm 

On  taking  hold  (  t'  the  job  which  1  now 

have,    I    found    two    lire   pumps    equipped 

witli  governors  which  (lid  not   give  satis 

'    faction.     In  fact,  other  employees  told  me 

that  men  from  the  factory  had  been  unable 

\  to  do  anything  with  them. 

After  studying  a  sectional  view  of  the 
r.  I  was  not  disposed  to  blame  the 
men.  The  diaphragm  controlling  the  pilol 
valve  of  the  regulator  i-  situated  over  a 
chamber  tilled  with  live  steam  on  its  way 
to  the  pump  and  consequently  the  water 
intended  to  convey  the  pressure  to  the 
diaphragm  i-  kept  constantly  boiling, 
creating  an  over  pressure  and  depositing 
the  solids  in  the  water  on  the  diaphragm. 
On  taking  the  valve  apart,  I  found  the 
part-  referred  to  baked  solid  with  lime, 
etc.  After  thoroughly  cleaning,  oiling, 
putting  in  a  new  diaphragm  and  blowing 
out  the  pipe  leading  from  the  pressure  to 
lated,  I  arranged  a  trap  in  the 
pipe  with  tees  and  a  tilling  plug  and  filled 
this  with  cylinder  oil.  this  preventing  the 
water  reaching  the  diaphragm.  1  turned 
on  the  valves  and  started  up  and  have 
had  no  trouble  since. 

W     T.    Meinzer. 
Brooklyn,    X.    Y. 


pose    aftei    a    time   tin-    same    automatic 

engine  is  called   upon,  ..wing   to  a    reduced 
load,    to    cut    olT    at    one-fourth    stl 
less     The  pressure  begin-  t..  decn 
formerly,  but    with   the  exception   that   the 
is    reduced   at    an    earliei    point 

than  before,  and  the  cylinder   having  worn 
to  suit   the   old   point   of  cutoff   meet-   with 
ditions.       The    rings    are    not    car 
to  the  cylinder  wall-  a-   formerly, 
which  allows  ill.'  steam  to  blow  through, 
rig  a   large   pi  I    the  ex- 

pansion of  the  steam  contained  in  the 
cylinder  and  allowing  it  to  blow  over  the 
rings  and  out  through  tin-  exhaust.  There 
is  a  certain  amount  of  expansion  to  the 
rings  themselves  to  be  followed  up,  but 
the  amount  i-  limited  and  owing  to  wear 
will  gradually  grow  less.  After  they  have 
reached  this  condition  it  i-  impos  ibl<  to 
do  any  peening  out  with  these  rings,  and 
any  attempt  to  do  so  would  result  disas- 


Piston   Packing 


I  was  once  called  to  examine  two  old 
engines  of  the  Corliss  type,  one  of  50 
horsepower  and  one  of  80  horsepower. 
They  seemed  to  have  an  enormous  steam 
consumption,  considering  the  amount  of 
work  they  were  doing.  We  took  off  the 
cylinder  head  to  examine  the  piston  and 
found  that  the  packing  was  of  the  steam- 
adjustment  variety,  in  which  the  rings  de- 
pended upon  the  pressure  of  steam  to  set 
them  out.  We  also  found  that  both  of 
the  cylinders  were  bell-shaped  or  larger 
on  the  ends  than  in  the  center. 

This,  in  my  mind,  was  caused  by  the 
action  of  the  rings  being  set  out  by  the 
For  instance,  suppose  an  en- 
gine is  cutting  off  at  one-third  stroke  and 
runs  this  way  for  quite  a  long  time.  When 
the  steam  is  cut  off  the  pressure  in  the 
cylinder  naturally  reduces  as  the  piston 
travels  toward  the  end  of  the  stroke,  thus 
reducing  the  expanding  pressure  exerted 
on  the  packing.  This  causes  the  cylinder 
to  wear,  as  shown  in  the  cut.     Xow,  sup- 


causing      a      .1;  i        The 

superiority  of  tin-  kind  of  packing 
the  fact  that  being  set  out  by  springs,  the 
pressure  i-  uniform  the  entire  length  of 
nder,  thus  distributing  the  wear 
evenly  the  entire  length  of  the  stroke. 
Also,  the  packing  i-  kept  constantly  in 
contact  with  the  wall-  of  the  cylinder, 
ping  it  steam  tight  at  all  times 
and   under  all 

til  IRl  1  -    II.    Tavlor. 
Bridgi 


An    Engine   Wreck 


On    dropping    int..    an    engine    room    the 

other   day    I    -aw    the   results   of   a    peculiar 

caused     bj      water     backing     up 

from    an   open     heater     into     the     engine 

cylinder, 


Heater 


ni 


M 


HOW    ENGINE    AND    HEATER    WERE    CONNECTED 


trouslv,  as  they  are  constructed  of  cast 
iron;  also,  owing  to  the  direction  of  the 
pressure  of  the  steam,  these  rings  arc  very 
liable  to  wear  sidewise,  thus  in  time  caus- 
ing quite  a  noisy  piston,  for  which  there 
is  no  remedy  except  a  new  junk  ring  or 
new  steam  rings.  This  is  not  s,,  with  a 
sectional  packing  or  even  the  old  split 
ring  variety,  as  these  can  he  in- 
to a  certain  extent  and  if  loose  sidewise 
the  piston  can  be  put  in  a  lathe  and  faced 
off  until  a  working  fit  is  obtained.  If  it 
is  not  desirable  to  face  off  the  piston,  the 
follower  plate  can  be  recessed  to  accom- 
plish the  same  result. 

We  calipered  the  cylinder  and  found  it 
was  3/16  inch  smaller  in  the  center  than 
at  each  end.  We  rebored  both  cylinders 
and  fitted  them  with  a  sectional  packing, 
the  piston  being  centered  inside  of  a  bull 
ring  which  was  just  a  sliding  fit  in  the 
cylinder. 

If  this  bushing  was  too  small  it  would 
allow    the   piston    to    lift    in    the    cylinder, 


The  engine  and  heater  were  connected 
up  a-  shown  in  the  sketch.  The  engine 
was  of  the  high-speed  automatic  type. 
At  the  time  of  the  accident  they  were  ad- 
justing some  new  machinery  in  the  mill, 
which  made  it  necessary   to  -tart 

every    live   minutes.      The   la-t    time 
the  engine  was  started  the  engineer  heard 
a   commotion    in   the   heater,   and   in   look- 
ing  for   the   trouble    saw   that    the   heater 
was    full   of   water.      He    started   to   open 
the    blowoff    valve    when    the    signal    was 
given  to'shut  down.     He  ran  to  the  throt- 
losed  it     The  engine  made  about 
a  dozen  turns  when  the  water  backed  up, 
causing  a  split  cylinder  and  a  bent  rod. 
There    was    no    float    in    the    heater    to 
the    water    level.      The    accident 
would  not  have  happened  had  the  fireman 
been  paying  attention   to  his  business,  as 
down  the  feed  pump  and  did  not 
shut   off  the   water   supply   to   the   heater. 
Louis  B.  Carl. 

M.tr-hfield.    Wis. 
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Glycerin  in  Sight  Glass 


One 

cranky 
lubricatoi  work     better     with 

that   it   work 

If  the   lubri 

with    «  entirely 

empty   I  me   time, 

but    if  remain    empty    while 

running  the  glycei 

J.  K.  Haw. 
Han 


el  Pump   Installation 

In  many  localities  there  are  small  power 
plants  situated  on  rivers  which  have  a 
periodical  rise  and  [all;  in  some  cases  the 
difference  amounting  t<>  40  feet  or  more. 

Evidently  sonic-  means  must  be  provided 
rrange  the  pump,  which  provides 
the  water  supply,  that  at  low  water  the 
suction  head  will  be  reduced  to  a  practical 
amount. 
Various  schemes  have  been  used,  most 


of  which  required  a  fixed  pump  located 
at  a  point  some  jo  t 

point  of  low  water.  This  requires,  usually, 
expensive  tunneling  and  excavation ;  and 
while  this  plan  seems  the  only  feasible 
one  where  the  river  is  subject  to  rapid 
fluctuations  without  warning,  the  writer 
has  used  the  scheme  illustrated  here- 
with on  slowly  fluctuating  rivers  at  a 
great  saving  in  original  cost  of  construc- 
tion and  with  very  gratifying  results. 

ferring  to  Fiv-.  1  and  2  it  will  be 
seen  that  the  plan  includes  a  steel  or 
timber  tower  which  practically  constitutes 
an  elevator  shaft.  In  this  tower  is  placed 
a  car  which  carries  the  pump,  ti 

iperated  by  a  hand  winch.  Ad- 
justable- counterweights  are  provided  on 
each  side  of  the  tower  by  means  of  which 
the  car  and  pump  may  be  accurately 
balanced.  The  pump  is  practically  located 
in  a  bypass  to  a  standpipe  secured  to  the 
tower,  and  the  lower  end  of  the  stand- 
pipe  extends,  on  a  slight  grade,  to  the 
point  of  low  water,  while  the  upper  end 
terminates  in  a  pipe  line  run  to  the  tank 
which  furnishes  the  supply  for  use  in 
the  plant. 
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At     in-    ■  length,     which 

should  great    tor   a 

inserted 
in    the 

when  connected  to  the  pump,  are  blanked 
off  with  ■     valves  are  placed 

■  1  thus  it  i>  possible 
to  divide  the  standpipe  into  a   suction  anil 
between 
t.i    which    the    suction    and    dis- 
charge   branch  |  ump    are    con- 

Bj    simply  unbolting  the  pump  branch 


:  I'l1  W     I    I'd  '  ■    1 


connections,  the  pump  may  be  raised   or 
:  to  am   desired  position;  all  water 
Of    course,    living    kept    open    ex- 
cept  that  between   the  pump  branches,  the 
unused   tees   are  blanked   off. 

As  the  strainer  i-  inaccessible  at  high 
water,  the  writer  places  a  steam  connec- 
tion, as  shown,  where  a  steam  pump  is 
used,  for  blowing  out  the  suction  pipe. 
When  an  electric  pump  is  used,  an  ele- 
vated tank  is  advocated  and  the  foot 
valve  is  dispensed  with.  Sometimes  a 
check   valve   is   placed   in   the   line   above 
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the    pump,    and    should    the    suction    pipe 
obstructed  al   high  water  it   may 

b<    cleared   by   removing   the  gate    from   tile 
check    valve    and    Opening    the    gat<      \.ikr 
between    the    pump    bran.  In 
the   water    from    the   elevated   tank    to    ll"W 

back   thr  action   pipe   an  1    will 

quickly    clear   the   strainer;    oi    C0U1    e,     no 

other  means  for  creating  a  back  | 

.1  d  mnection  from  thi    I"  >ili  r  fen 

pump  t"  the  pump  discharge,   would   -erve 
as  well. 

In  In    1     sufficient     room    \ 

has    been    available,    and    the    font    of    the    j 
river    retaining    wall    is    never    free    from  1 
water,  the  writer  has  driven  piling  and  in-  I 
stalled  the  pump  on  a  car   running  on  an  | 
incline   ,1-   shown   in    Fig    .<.  the   system  of 
piping    remaining    the     same,    except     that 
the  main  pipe  lies  on   the  Ire  :|,    alongsiM 
of  the  rails. 

The   design    of   tower    shown    lias    been 
used   for   the   larger    size   pumps    installed, 
these   having  a   capacity   in   the  neighbor-  I 
hood  of  500  gallons   per  minute. 

The  vertical  columns  were  constructed 
of  I  beams  weighing  55  pounds  per  foot; 
the  horizontal  members  of  fjxj-inch  chan- 
nels, weighing  loj^  pounds  per  fool  and 
the  diagonals  of  3X2-inch  angle  iron, 
weighing  5  pounds  per  foot.  With  15- 
foot  panels  such  a  tower  would  be  suitable 
for  a  pumping  outfit   (pump  and   motos 


FIG.    3 

weighing  about  6  tons.  The  whole  wi  ight 
of  the  outfit,  including  the  tower,  counter- 
weights, car,  piping,  ladder  and  fittings, 
would  be  in  the  neighborhood  of  20  tons> 
for  an  80-foot  tower,  and  the  cost  of  car 
and  tower  made  by  any  structural-steel 
shop  would  be  approximately  $1000  f.O.b. 
The  whole  outfit  is  very  easily  erected, 
the  only  element  requiring  good  workman- 
ship is  to  take  care  that  the  distance  be- 
tween the  centers  of  the  branch  tees  is  ab- 
solutely  the   same    for   each    section. 

Where  pumps  of  smaller  capacity  and 
weight  are  used  the  columns  and  hori- 
zontals may  be  made  of  pipe,  or  a  rein- 
forced-concrete  construction  for  the  tower 
might  be   used. 

The  writer  has  installed  a  number  of 
pumps  on  lines  similiar  to  those  indicated, 
the  largest  being  an  8.x  10  Deane  triplex 
pump  driven  by  a  .^-horsepower  motor, 
making  a  load  on  the  car  of  5  tons.  These 
pumps  take  water  directly  from  a  tropical 
river  which  has  flowed  a  thousand  miles 
through  densely  vegetated  country  and  the 
water  is  full  of  semi-suspended  matter. 
The  only  daily  inspection  these  pumps  re- 
ceive is   from  native   talent. 


jo,  1909. 
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In  spite  of  these  disadvantages  the  op- 

atn'ii  of  the  pumps  has  been  as  reliable 
it  they  were   bolted  down   in  the  en- 
1.     Several   have   been   in   eon- 
use  for  ~i\  years. 

Ch  \kl  ES  J      S 
Tr.n.   X.   N 


Saved  His  Steam   Plant 

The  following  is  descriptive  of  a  speed 
mil  I  saw  on  a  slide  valve  engine  which, 
1    this     cum,     was     direct-connected     to 
printing,    drying    and    calender- 
ig   machine    combined,    thi 
^id-regulated.      When    bought,    the    en- 
equipped  with  a  throttling 
or.     When   installed,   however,  owing  to 
space,  it   was   necessary  to  allow 
-1  beam  oi  the  machine  to 
ang   the   engine,   and   it   came   in   such   a 
interfere  with  the  governor 

machine    was    dir 


the  electric-light  company  got  a   I 
in   the   mill   it   would 

another   engineer    would    be   looking    for 
a   job.      Putting   the   right    fool    I 
ion   from   the  man 
erect    a    1  m,    and    made 

stieli  other  cha 

gine    in    reasonably     safe    working 

The  illustration  shows  the 
dation  he  built.    Thi    [  ssary  to 

allow  access  to  the  under  gear  of  the 
machine.  The  east-iron  subbase  was 
made  to  order. 

For    a    speed  limit    device    In-    ■ 
throttling    governor    that    came    with    the 
engine  and   sawed  the  bracket  holding  the 
halls    and    geai 

sawed  the  governor-valve  spindle,  and 
piped    thi  taining    1 1"     balanced 

valve,  as  shown.  He  fastened  the  bracket 
to  a  pipe  flange,  and  bolted  it  Jo  the  en- 
gine frame  on  the  shaft  side  of  the  in- 
terfering breast  beam,  and  belted  tin-  two 
nor  pulleys. 
Then,  lengthening   ill.-   valve   spindle   so 


was  on  piecework,  the  tendency  was  to 
run  the  machine  faster  than  good  work 
could  he  turned  out,  and  11  b 

sary   to  limit    the   speed  at   which    hi 

run   the  engine.      It    has  been   previously 

lengthened   to    form   a    supporl     for    the 
1  was  made  as 

shown.      It    will    be    Men    that    thai 
the    spindle    that    connects    with    thi 

n   be   lengthened,   thus  throttling 

1      ■     "tie-.       A    -in.    !         ; 

vanized-iron    box    K,    provided     with    a 

lock,  was  placed  around  this  juncture.  To 

the   back   covei    a   lined   paper   w.i 

which  would  indicate  the  different 

at   which   the   engine   would   run   with   a 

certain  quality  of  cloth.     Bj  brii 

needle  pointer  /.  to  com-, 

of  the  lines,  the  >pi  ed  1     the  eni 

easily    and    quickly    adjusted,    and    it    was 

this   simple  device   that   clinched    thi 

rgument   in    favor 
as   again   I 

R.  O.   Run  VRDS. 
Framingham,   Mass. 


Determining    the    Deflection    of  an 
Engine  Crank  Shaft 


SHOWING   ALTERATIONS  TO  ENGINE' 


lad  was  to  be  hand-regulated,  it  was  be- 
teved   that   the   governor   was   not   neces- 
sary   and    consequently     the    engine     was 
)iped  without  it.     This  arrangement  was 
lory   until   one  day   the  cloth  pass- 
ng   through    the    machine    wound    round 
the  rollers  in   such   manner  as  to 
lie  engine  shaft, 
ind  away  went   the   engine.     The   opera- 
■.ood  printer,  maybe,  but  no  engi- 
got  excited  and   instead  of  closing 
gulating    valve,     which     was     half 
;>ened    it    wide.      The    engine    had 
rected  on   a   rough   plank-and-beam 
tion,    which     coi'apsed     under    the 
anaway :    the    steam    pipe    broke    near    a 
"iipling,  close  to  where  it  passed  through 
he  wall,  and  the   flywheel   found  an  effi- 
ient  brake  in  the  hardwood  flooring. 
The  manager,  a  new  man,  bitterly  con- 
temned   the    way    the    engine    had    been 
prected,    and    declared    his    intention    of 
Hitting    in    a    motor    to    be    operated    by 
x>wer     from     the     electric-light     station. 
This  was    a    blow    to    the    engineer    in 
d"rge  of  the  plant.     He  knew  that  once 


as  to  support  the  weights  ./.  he  placed  a 
hook  S  at  the  end.  The  connecting  rod 
i ',  pivoted  at  D,  serves  to  support  the 
weights  and  leave  the  governor  valve 
[ts  lower  end  connects  with  the 
id  E,  1  ne  end  of  which  I 
top   of   the    spindle    of   the    governor    as 

shown  at  F.  Securing  the  latch  (,"  to  the 
crosshead,  he  had  a  ready  means  of  trip- 
ping the  lever  I',  whenever  the  Speed  of 
the  engine  allowed  the  governor  spindle 
to  lower  the  end   F  so  thai    I 

the  rod   E  o  mnected  with   1 

H    i-   such   that   (,"   cannot    1 
any    more    than    is    necessary    to    trip    the 
weights   am!    close    the   balanced    valve.     A 
/   was    placed    on   the    spindli    to 
prevent  the  usual  jumping  of  thi 
governor. 

Another  thing  on  this  engine  worthy  of 
mention  is  the  mode  of  throttle  control. 
Different  quality  of  cloths  need  different 
lengths  of  time  to  pass  through  the  ma- 
chine, i.e..  the  engine  would  be  allowed 
to  run  faster  on  light  goods  than  on 
heavy  goods.      As  the  operator,  however. 


lime  ago  I  found  it  necessary  to 
measure  the  deflection  of  the  crank  shaft 
of  a  3000  horsepowi  r  ourid  en- 

gine.      \  fti  i"  giving  the  matl 
ble  study,  I  did  it  in  the  following  man- 
ni  r  •    At  A  i-  shown  the  plan  v  iew  -  if  the 
crank    shaft    of    a    horizontal    en 
pound    engine,   and    8    is    an    elevation    of 
the  crank  disk.     A-  the  fori 
tion    acts   along   the   line   E' F  the   maxi- 
mum   deflection    will    be    along    this    line. 
There    is    no    deflection    along    the    line 
G  E,   as   there    is   no    force   acting 
this  line. 

Mark  the  points  /:'  and  G  on  the  crank 
disks      diametricall;  with 

scribe.  This  can  easily  be  done  by  plac- 
ing a  spirit  level  across  the  center  of  the 
shaft,  or  in  some  Other  convenient  man- 
lier. Also  mark  the  l"  h  I  midway 
between  G  and  E  as  shown  in  d 
B.  Both  disks  must  be  marked  in  this 
manner  and  the  marks  must  be  in  aline- 
luent    with   the   axis    of   the    shaft.     Wire 

i   across  the   I 
the  disl  inl    /•'. 

At  a  point   on   the   shaft,  between   the 
bearings,    at    which    maximum    d 

,-ur  if  the  a  the  shaft 

rtical,  the  distance  betw 
shaft  and  the  wire  C  is  accurately  meas- 
ured by  the  gage  II.  This  constitutes 
measurement  at  E.  A  chalk 
ring  should  be  marked  about  the  point 
on   which   the 

in  order  to   locate  it  approximately  when 
the    second    measurement   at   E    is    taken. 

After   taking   the    first   measurement  at 
I:    the  wire   C    is    taken    down    and    the 


io8 

crank  shaft  is  given  .1  quarter  turn.    This 
wire    D 
IS  then 

inner    and    be- 
that    the    first 

men!    will   give   tl 

f  an  inch,  and 
that  any  eccentricity  of  the  crank  disks 
or  high  spots  "ii  the  shaft  will  not  affect 
tained  in  the  least,  as  the 
«.rr..r  i-  no  greater  with  the  point  E  in 
\  iew  />'  ).  where  the 
first  measurement  was  taken,  than  it  is 
after  the  point  /:'  ha-  been  rotated  to  E', 


lo».Jfl  Micrometer 
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were    erected    at    each    end    of  tlie    crank- 
shaft.    A    No.   77   pi. mo   wire  measuring 
i  di6  inch  in  diameti 

W.  C  Adams. 

Watcrvillc.    Conn. 


Handy    Bushing  Extractor 


In  the  -ketch  is  shown  a  handy  tod  for 
extracting  bushings  of  any  kind  which 
are  imt  accessible  to  he  driven  out.  It  is 
.!  verj  convenient  t""l  in  a  repair  kit.  as 
i'  can  he  easil)  adapted  to  fulfil  most  pnr- 
poses  for  which  a  bolt  is  used.     It  is  made 


DETERMINING   THE   DEFLECTION   OF   AN    ENGINE   CRANK    SHAFT 


where  the  second  measurement  is  taken. 
In  other  words,  only  the  deflection  of  the 
shaft  is  measured  in  the  method  stated, 
it  being  unnecessary  to  consider  any  dis 
crepancies  that  may  exist  in  the  shaft  or 
disks. 

After    taking    the    second    measurement 


of  mild  steel  or  iron,  the  points  which 
grip  the  hush  and  the  thread  and.  nut 
ase-hardened.  The  forked  part 
being  fairly  long,  it  can  be  used  for  bush- 
ings of  varying  diameter. 

In    making    it,    it    is    only   necessary   to 
thread   the  part   for   the  nut,  an  ordinary 


A    HANDY    BUSHING    EXTRACTOR 


at  E  the  wire  C  can  be  strung  again  and 
a  first  measurement  taken  at  F  which 
(with   E  at   /.  E,  and  so  on 

around  the  shaft,  taking  the  deflection  in 
so  many  points  as  desired,  four  points 
generally  being  sufficient. 

In  using  the  gage  H.  care  must  be 
taken  not  to  deflect  the  wire.  The  inside 
micrometers  are  run  up  to  the  wire  until 
it  is  barely  possible,  with  the  aid  of  a 
glass,  to  see  light  through  the  space  be- 
tween the  micrometer  point  and  the  wire, 
the  writer  having  found  it  possible  to  see 
light  through  a  space  of  0.0002  incli  with 
the  aid  of  an  ordinary  glass  magnifying 
to  three  diameters 

Suitable   supports   for  holding  the  wire 


standard  thread  and  nut  being  quite 
suitable,  and  file  up  the  points,  the  out- 
side of  which  are  slightly  rounded.  To 
insure  that  the  tool  will  catch  into  the 
metal,  the  two  gripping  points  are  filed  at 
a  slight  angle.  This  raises  a  ridge  in  the 
hush,  hut  nothing  compared  to  what  is 
sometimes  necessary  when  wedging  and 
drawing  out  a  bushing. 

drawing  a  valve  seat  the  tool  is 
slipped  through  until  it  catches  on  the 
under  side  of  the  seat,  then  the  locking 
piece  is  placed  in  position  and  the  seat 
withdrawn.  This  locking  piece  is  a  small 
length  of  flat  iron,  rounded  on  the  ends 
and  fitted  into  the  fork,  as  shown  As 
the     tool     costs     practically     nothing     to 
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make,  a  set  can  he  made  of  various 
lengths  within  the  range  of  the  fork.  In 
use,  the  locking  puce  nearest  the  size  is 

selected  and  placed  in  the  fork,  as.shovfl 
It    is    then    sprung    into    the    bushing.      If 

there  is  no  shoulder  for  the  prongs  to 
catch  on,  the  uppei  end  of  the  packing 
tapped  gently  down  with  any- 
thing hand)  ;  this  force-,  the  points  into 
the  bushing;  then  the  nut  is  graduafl 
tightened,  and  after  one  or  two  laps  the 
points  will  usually  have  enough  grip  to 
withdraw  the  hushing.  It  is  best  to  form 
the  fork  so  that  the  prongs  an'  extendi 
to  their  full  distance  and  have  I"  1"  I  <"" 
pressed  I"  enter  the-  hushing.  Thus, 
withdrawing  any  hushing  or  scat  when 
the  prongs  can  be  got  under  the  shofl 
der,   no   locking  piece   will   be  necessary, 

a-  the  sprini;  of  the  fork  and  the  dove 
tail  points  will  hold  the  tool  firmly  in 
place. 

\Y.    Burns, 
Glasgow,    Scotland. 


Temporary  Flange  Repair 

A  10-inch  steam  valve  was  leaking  at 
the  flange  where  the  top  is  bolted  to  the 
body.  In  order  to  make  a  temporary  re- 
pair, long,  taper  pine  wedges  were  driven 
in  and  then  calked  with  No.  15  ampere 
fuse  wire,  which  stopped  the  leak. 

Five  bolt  heads  wen  leaking,  so  the 
flange  was  given  several  coats  of  "Smooth 
On"  cement,  which  was  allowed  to  dry 
for  several  days.  Then  the  live  bolts  were 
taken  out  one  at  a  time,  washers  were  put 
on  the  bolts  and  asbestos  wicking  put  be- 
tween the  flange  and  washers.  When  the 
nuts  were  tightened  the  leaks  had  been 
ti  ippi  d 

W.    H.    WORDEN. 

Cadillac.   Mich. 


Automatic  Voltage  Control 

In  installing  an  electric-light  plant  in  a 
factory,  the  writer  came  up  against  a 
difficulty  which  no  doubt  has  often  been 
found  in  installations  of  a  similar  nature. 
The  dynamo  is  driven  by  a  countershaft 
connected  to  the  line  shaft.  There  is  con- 
siderable speed  variation  in  the  rotating 
equipment,  as  much  heavy  sawing  is 
done.  As  the  fluctuations  of  the  lights 
were  verj  annoying,  it  was  up  to  me  to 
get  rid  of  this  trouble.  The  owner  had 
an  old  pair  of  Gardner  flyball  governors 
lying  in  the  attic,  which  gave  me  an  idea. 
Removing  the  valve,  valve  stem  and 
safety-stop  lever  and  springs,  I  put  a 
steel  lever  in  place  of  the  safety-stop 
lever.  I  then  measured  the  distance  the 
outer  end  of  the  lever  traveled  when  the 
balls  moved  from  rest  to  their  maximum 
position,  and  found  it  to  be  5V2  inches. 
I  made  a  small  pulley  I-)4  inches  in  diame- 
ter and  fastened  it  to  the  hub  of  the  con- 
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tog 


ct  nrm  of  the  field  rheostat  of  the 
kmo.  Thus,  the  lever,  in  moving  from 
ie  position  to  the  other,  would  travel  a 
knee  equal  to  the  circumference  of 
e  pulley.  A  cord  was  attached  to  the 
iter  end  of  the  lever,  wound  around  the 

mplc  <•(  times,  and  f;i-t ■ 
fail  coil  spring  which  was  opposite  the 
rer  and   in  line  with  the  rheostat  huh. 
ie  normal  working  speed  of  the  g 

200  revolutions  per  minute,  but 
experimenting  1  found  that  it  was 
ire  sensitive  to  slight  speed  changes 
icn  running  at  160  revolutions  per  min- 
e.  It  was  then  driven  at  this  speed  by 
belt  running  from  the  dynamo  counter- 
aft.  The  dynamo  is  a  shunt -wound  ma- 
ine.    delivering    direct    current    at     1 10 

Running  the  governors  and  dynamo  at 
rir  proper  speeds,  and  cutting  out 
Mgtl  resistance  to  raise  the  voltage  to 
a,   connection    between     the    lever    and 


Steel  Lever  Ke- 

placing  Safety 

Stop. 


■     — u 

1»  K.l-.M. 

Rheostat 

:     4 

Cord 

To  Field 
of  Dynamo 

.oooqp 

Cord  wound  arouad  snj 

Pulley  Two  or  Three  tl 

to  prevent  Slipping. 


AUTOMATIC  V0LTACE  CONTROL 

pulley  by  the  cord,  which  was  fastened  to 
the  spring  also,  was  made.  The  governor 
lever  had.  of  course,  assumed  a  certain 
6  1  revolutions  per  minute. 
When  the  speed  of  the  engine  drops,  the 
governor  lever  drops,  and  ; 
the  spring  draws  the  conta  ,  arm  around 
in  proportion  to  the  amount  of 
change.  This  cuts  out  -esistance  and 
maintai:  voltage.     When  the 

engine  comes  back  to  speed  the  arm 
and  pulls  the  contact  arm  around 
in  the  opposite  direction,  against  the  ten- 
sion of  the  spring,  and  cuts  in  the  resist- 
ance, thus  lowering  the  otherwi 
voltage. 

In  this  case  the  arrangement  of  he  re- 
sistance at  the  contact:  had  to  be  fixed  to 
suit  the  working  1  r.  as  at  certain 

speed    changes  ver     increases     its 


rate  oi  motion  out  of  proportion  to  the 
change  of  -peed,  thus  cutting  out  or  in 
resistance  more  rapidly. 

With    this   arrangement   a   steady   light 
is  obtained,  while  before  the  fluctuations 

I  J    anno]  nisi        As    the    number    of 

lamps  burning  is  always  constant,  and  as 

hanging, 

the  action  of  the  governors  automatically 

cuts   in   or  out 

changes  demand,  ami  thus  maintains  a 
steady   light. 

H.  F,   Bowman. 
West  Unit]    1  1 


Experiences  with  Gasolene  Engines 


One  of  the  writer'-,  earliest  experiences 

with  the  gasolene  engine  proved  a  puzzle 
for  quite  a  while.  The  engine  was  lo- 
cated in  a  grist  mill.  The  miller  -aid 
that  there  was  no  complaint  about  its 
running,  but  that  it  gave  trouble  when 
starting  up  after  a  shutdown,  with  the 
engine  still  warm.  It  had  a  hand 
pump  on  the  side  for  forcing  in  the  first 
charge,   which    was   ignited   by   a    match. 

About  half  an  hour  after  I  reached 
the  place  the  engine  was  shut  down  and 
I  was  asked  to  start  it.  After  going 
through  the  usual  operation  the  engine 
failed  to  start.  Thinking  that  there 
might  be  trouble  with  the  match  igniter, 
a  match  was  inserted  and  ignited,  when 
a  flame  shot  out  of  the  port  in  which 
the  electric  igniter  was  inserted.  Again 
a  match  was  struck  and  again  the  flame 
shot  out.  This  seemed  to  show  an  excess 
of  gasolene.  The  reservoir  at  the  bottom 
of  the  hand  pump  was  drained  of  all 
gasolene.  It  had  been  filled  with  ex- 
celsior and  this  was  left  in  and  soaked 
with  gasolene.  This  time  the  engine 
started  on  the  first  trial.  After  some 
experimenting  it  was  found  that  only  half 
the  amount  of  gasolene  was  required  in 
the  hand  pump  when  the  engine  was  hot 
as    when    starting    cold. 

Another  time  a  man  said  that  he  had 
been  unable  to  start  his  engine  since 
be  bad  put  in  a  special  grade  of  gaso- 
lene. He  had  paid  two  or  three  cents  a 
gallon  more  than  usual.  The  special 
grade  proved  to  be  coal  oil. 

\n  engine  which  had  been  running  on 
artificial  gas.  refused  to  start  on  natural 
gas.  \fter  trying  a  number  of  starting 
mixtures,  it  was  found  that  the  gas  valve 
could  be  opened  only  about  half  way  on 
starting.  The  natural  gas  had  a  pressure 
equivalent  to  10  inches  of  water.  When 
starting,  the  speed  of  the  engine  was  not 
sufficient  to  overcome  the  pressure,  with 
the  result  that  too  rich  a  mixture  was 
taken    into   the   cylinder. 

The  owner  of  a  hay-baling  outfit  ran  out 
of    gasolene    and    bought    some    from    a 
country  grocer.     The  engine  soon 
working.      Investigation   showed   that   the 


have  a  clean 
barrel  when  the  supply  wagon  arrived 
and    SO    had    had    the    gasolene    put    into   a 

barrel.     This  niixtun 1  fixed 

the  engine.     It  had  to  be  taken  apart  and 
d. 
One    gnat    source    of    trouble    with    the 
ine    is   the    tendency    of   the    Opera- 
tor   to    ■  monkey"    with     the    vai 

iu  will  grab  a  monkey  wrench  am 
driver  and  turn  everything  in  sight.     The 
usual    result    is    that    someone    with    ex- 
perience    must    be    called    in    to    readjust 
matters. 

n    is    responsible   for 
pet       in     1  if   the   troubles   with 
the    gas    engine.      Weak    batteries    are    a 
1     source    of    trouble,    particularly 
if    the    battery    stands    in    a    damp    place. 
A    make-and-break    igniter   caused    fre- 
quent   shutdowns    in    one    instance.      One 
day,    as    the    engine    was    slowing    down, 
the    writer    noticed    that     the    igniter    did 
•  back  a-  it   -hould.     Upon  taking 
it    apart,    it    was    found    that    there    was 
not   enough    clearance    between    the   parts 
of    the    moving   electrode,   and    the   valve 
at    the    lower    end    was    leaking.      The 
hot    gases    heated    up    tbe    stem    and    it 
would  expand  and  stick.     The  valve  was 
ground  in  and  greater  clearance  allowed, 
and  no  further  trouble  was  experienced. 
LOUIS    J.     BUSCHMAN. 

Cleveland.  O. 


Why  the  Turbine  Stopped 

My  friend  from  the  turbine  plant 
dropped  in  the  other  morning  with  that 
tired  look  so  common  to  engineers  dis- 
gusted with  life. 

"What's   happened?"   I   asked. 

"Oh,  nothing,  only  our  1000-kilowatt 
turbine  laid  down  just  after  12  o'clock. 
Never  made  a  sound,  nor  a  jar,  just 
simply  stopped.  When  the  voltage  got 
clear  down, "I  pulled  the  switch,  but  the 
I  started  the 
old  cross-compound  and  put  the  load  on 
it.  Then  I  looked  for  the  trouble  and, 
not  finding  it,  telephoned  to  the  chief 
and  got  him  out  of  bed. 

Of  course,  he  was  good  natured  about 
it.  but  we  just  had  to  have  that  turbine 
at  seven  this  morning,  so  he  came  down 
and  we  hunted  and  hunted  and — what  do 
you    guess    we    found-" 

"Damfino,"    I    replied. 

"Well."  said  he,  "when  the  load  gets 
light  the  fireman  cuts  out  No.  3  boiler 
and  runs  on  Nos.  1  and  2.  He  thought 
he  cut  out  N'o.  ,3  this  time,  but  he  pulled 
the  wrong  chain  and  cut  the  turbine 
branch  off  the  main  and  left  three  boilers 
on.     What   do   you   think    of   that?" 

"Damfino." 

Frank    Eastman. 

Montpelier,  Vt. 


Easy    Reading    Water   Gages 

:.-k  with 
r.  behind  the 

is  all  right  for  well  lighted  boiler 
ml   that 


EASY-READING   WATER  GAGE 

white  with  a  black  stripe,  or  pure  white 
and  a  shaded  light  placed  to  throw  its 
igonally  through  the  glass,  as  per 
-.  the  light  causing  a  bright 
white  line  to  fall  on  the  tin  al 
the  glass,  thus  showing  at  a  glance  the 
water  level. 

Frank  Gartmann. 
Sheboygan,  Wis. 


Safety  Cams 

I    cannot    agree    with    the    statement    in 
the  letter  on  "Safety  Cam-."  on  p; 
of  the  June    I    number,   where   the   author 
says  that  the  trip  collars   must   bi 
that    valves    will    unhook,    as    the   remark 
gle-ecccntric  engine. 

In  the  ible-eccentric  Corliss 

engine,  where  tin-  steam  valves  are  set 
with  negative  lap.  and  the  eccentric  less 
than   90  '    the    crank,    it 

is    necessary   that    the    valves    should   trip 
with  a  heavy  load,  "r.  in   starting 
up  the  exhaust   valvi  i   before 

team  to 
blow  thr 

Now  considering  the  single-eccentric  en- 
gine tin  are  different, 
steam  valve-  are  always  set  with  lap.  and 
the  eccentric  in  advance  of  the  go-degree 
position.  The  eccentric  will,  therefore. 
close  the  steam  valve  before  the  exhaust 
opens   ami   there   is   no   occasion    for    the 
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when    the    g 
is    in    ..  .    as    it    would 

off,  .1-  well  as 
cause  unnecessary  inconvenience  in  hand- 
ling the  i 

It    also   appear-    to    me    that    the    writer 

of    "A     '  •'■        k,"    page 

the    Max     25    number,    is    mistaken 

when   he    say-    the   proper    way    to   change 

i      changing 

of  tin-  pulh  I  n.  r  will 

he   running   at    it-    proper    speed    when    it 

centrifugal   force  sufficient 

to    raise    it     tn    it-    central    position,    and 

there    is    iu-t    one    speed    that    will    do    this, 

ace. inline  t..  the  design  of  the  governor. 

i  nor    may    be    varied 
within    certain     limit-     by     changing     tin' 
in   the  weight   arm. 

Now  since  the  governor  is  designed  to 

run  at  one  certain  speed,  if  condition-  will 
allow,  that  is  the  speed  it  will  run  at  and 
should  the  ^ize  of  pulley  he  changed,  the 
engine  would  have  to  run  faster  or  slower, 
as    the    Ci  le,    in    order    to    carry 

normal  working  posi- 
tion, and  thereby  give  it  opportunity  to  .1.. 
it-  work.  Ili  nee  by  changing  the  size 
of  pulley  the  speed  of  the  limine  is 
changed,  but  not  the  speed  of  thi 
ernor. 

L.    ROUNDY. 

id   Junction,   Mass. 
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•  urrcd,    and    v,  that    it 

on     thi      -.inn     boiler.       \\Y    have 
five  boilers   in   .i   batterj    and   all   the   blow- 
offs    are    connected    a-    shown    in    the    il- 
lustration,   with    the   ex  eption   of    No.  5 
-,  hich    has   a    15,  degree   ell   at    H. 
I  know  this  blowoff  connection  i-  danged 
anyone  who  might  be  inside  clean- 
ing,   repairing    or    inspecting    a   boiler,   as    I 
it    would   only   be   necessan    for   the   blow-    I 
ofl    to    bi      .pined    011    the   cold    boiler   and    I 
the    fireman    to    blow     down    one    of    the     I 
Other  boibr-      On    the  other   band,   if  one    I 
of  the  elbows  should  burst   while  the  lire-    I 
man    is   blowing   down    one    of   the    middle     I 
boilers,     I    doubt    if    lie    could    get    out    of     1 

the  alley. 

Will  someone  suggest  a  better  plan  of 
connecting  up  the  blowoff?  1  have  thought 
of  inserting  a  check  at  (  .  but  don't  know 
whether  it  would  be  practicable.  I  should 
think  a  water  hammer  that  would  biv.ik 
an  extra  heavy  elbow  would  put  a  check 
valve  out  of  working  order  in  a  short 
time. 

Thomas  Sheehan. 

Pittsfield,  Ma-.-. 


The  Elbow   Burst 

In   our  plant   the   engine   room 
to  the  boiler   n  om     0   thai    w  hen   om    1  if 

1    v.-    we    hear    it.    and 

.mil   report    when   they  blow   down 

and    if    any    of    the    blowoff    pipes    are 

blocked 

The    other    day    the    fireman    was    re- 


Saving    by  Throttling    Steam 

On  page  025.  Mr.  Johnson  lias  his  friend 
Sawyer  tell  about  the  saving  in  tin  inline, 
steam,  superheating  it  and  gaining  a  big 
economy  in  so  doing,  although  all  these 
years  the  throttling  engine  has  been  dis- 
carded, and  we  have  been  taught  that  full 
boiler  pressure  should  be  obtained  in  the 
cylinder  if  we  did  not  want  to  exhaust  the 
coal   supply. 

In  the  case  mentioned,  it   seems  that  the 
machines,  boilers,   etc.,   were   large   for  the 
work,  furnaces  too  big,  pressure  1 
and    all    the    evils    of    underloads    present. 


show  1  xi,  in/."  EC!  IONS 


porting  a  blocked  up  blowoff  pip.  when 
bang!  she  went  and  burst  the  elbow  at  ./ 
I -ee  sketch).  He  bad  left  the  blowoff 
valve  wide  open  and  came  to  report, 
when    the    seal  rjd    the    shutoff 

•water,  moving  at  the   velocity  due   to  tin 
pressure     in     the     boiler     (which     is     125 
pounds),   was  too  much    for  the  elbow. 
It   was   not   the   first   time   this   had   oc- 


[11    such    cases    reducing    the   boiler   pres- 
sure has  made  similar  savings. 

The  question  arises,  how  much  super- 
heat is  there  added  to  the  steam,  say  at  a 
reduction  of  20  pounds?  Why  does  steam 
superheat,  anil  all  other  gases  cool  by  rc- 
ducing  pressure0  If  air  is  compn ■- 
it  is  heated,  but  by  expanding  it,  or  re- 
ducing   the   pressure,    it   cools. 


jly  JO.   IOQ0. 
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iperhcating  steam   is  qui- 
re it  can  be  superheated   it   must  be 
oughly    dry,   and    reducing    th( 
a  few  pounds  will  not  make  it  very 

tly  there  is  loss  steam  tfsed  in 
»rload  work  by  carrying  the  steam 
sure  high  ami  throttling  than  bj 
ying  just  the  pressure  required,  hut 
blOW    the    late    of    the    throttling    en 


W.  E.  Crane. 


in,  X.  V. 


Firing    Boilers 

In    reading    the    replies    in    the    June   8 
number,  to  Victor  White's  article  on  "Fir 

lers."    1    noticed    particularly    the 

\     Adler,   in   which   he   says   that 

A 'lute  conveys  the  idea  that  tiring 
tter  of  practical  theory. 

,rily  this  is  probably  so,  but  1  am 
inclined    to    think    that    Victor    White    is 

early   right,  as  far  as  the  practical 
experience   idea   goes.      In  a  period  cover- 
twenty   years.   I   have  had  ample 
nities  to  see  the  manner  of  work- 
ling  and   the   results  produced   thereby,   of 

many   firemen   in   both   stationary 
.and  marine  practice,  and   I   feel  perfectly 
safe  in   saying   with    Victor  White  that  it 
atter   of  practical   experience. 

alter  of  fact  the  best  tire- 
man  1  ever  saw  could  not  read  or  write. 
;and  I  am  sure  he  had  never  heard  of 
any  theory  in  regard  to  hurtling  coal  at 
the  time  I  first  met  him.  and  yet  at  a 
later  period  it  was  my  good  fortum 
him  firing  a  plant  at  which  a  test  was  be- 
ing  rim.      He    was    firing    under    instruc- 

m  one  of  the  foremost  mechanical 
engineers  in  the  country,  one   wh< 

national  reputation.  The  results 
obtained  did  not  seem  to  he  satisfactory, 
and  the  mechanical  engineer  said  so;  then 

•ian    bluntly   told   him    that    if   he 

I  him  lire  in  his  own  way  i 
carry    better    steam    and    hum    les 
The  mechanical   engineer  appeared   rather 
sceptical  about  it.  but  finally  told  him  to 
fire  his  own  way.  with  the  result  that  less 
coal  was  hurtled  per  horsepower-hour,  and 

m    was    carried    witli    a    variation 

•han  five  pounds  throughout  the 
remainder  of  the  test,  except  at  stopping 
times. 

'  ere  is  no  doubt  in  my  mind,  but 
that  the  mechanical  engineer  who  was 
conducting  the  test  knew  more  about  the 
■al  than  that  fireman 
ever  will,  but  the  fact  was  demonstrated 
pretty  thoroughly  to  everybody  on  that 
job,  the  mechanical  engineer  in 
that  the  fireman  with  only  his  practical 
experience  could  hum  less  coal  and  fur- 
nish more  steam  to  those  engines  than 
he  could  by  following  to  the  letter  the  in- 
structions   of    the     mechanical     engineer. 


Strange    isn't    it.    hut    nevertheless    a    fact. 

Pew,    it    any,    firemen    undersl 
chemical  combustion  of  coal,  and  I  might 

add,  care  less  about  it.  and  whili 
he  explained  to  them  at  times,  it  does 
not  strike  them  hard  enough  to  hurt 
them,  or  at  least  that  has  been  my  ex 
perience.  A  fireman  who  is  sufficiently  in- 
terested to  study  upon  the  matter  will 
general!) 

better  position.  There  are  no  doubt  a 
great  many  cases  where  firemen  can  be 
taught    :  the   use 

of  coal,  hut  a~  a  rule  the)    gel   in.  it 
matioii    from   what   they  call 
man"   than    they    do    from    any   thi 
source.     Of  two   men   to  chi 

'  int  running  :<n  the  least   i 

retical  and  the  other  a  practical 
fireman,  1  will  take  the  practical  man 
every  time. 

W.  X.  Wing. 

klyn,  X.  Y. 


More   Stock   in   Piston   Rods 


1   have  often   wondered   why  en- 
pump    builders    do    not    put    mon 


PeittT,  .v.  r. 

MORE  STOCK   IX   PISTON-   Rons 

in  their  piston  rods  and  turn  them  smaller 
at  the  ends  of  their  stroke,  as  at  A  in  the 
illustration,    just    as   cylinders   an 

id  wearing  the  shoulder. 
If  it  is  essential  in  one  place  it  is  in  an- 
other,   and    especially    where    the    packing 

r  to  keep  it  from  leaking. 
It  should  not  cause  any  trouble  with 
metallic  packing,  but  with  hemp  packing 
it  might  crowd  and  bind. 

C.  G.   Kranz. 
Chicago,  111. 


Getting  What  You  Pay  For 


an  editorial  in  the  June  15  nuni- 
her on  "Standard  of  Excellence."  I  al- 
ways tried  to  make  my  specifications  clear 
and  binding  and  always  required  a  sample 
'to  show  the  texture  and  weight,  and  pro- 
vided that  when  the  belt  arrived  and  it 
was    not    according   to    specificatii 


equal  to  the  sample  submitted,  the  maker 
should  put  it  on  the  pulleys  and  allow    it  to 

bell    could    be 

procured    without    extra    charge. 

I    once   aw .  ntracl    for   two 

42-inch   belts,   each   of  them   over 
long,    containing    two    hide   centers   on    one 
side  and   three   011    the   other.      When    they 
arrived  maker   that   the   belt 

C  intract,  and  asked  them  to 
send  a  man  to  look  them  over  and  he 
owned  up.     'I  I  1   little  over  15 

per   cent,   and    we   kept    them.      I    have   re- 
turned pipe  at   [he   si  nse  that 
I 
Then    i                       trouble  if  you  under- 
stand  what   you   want.      It    not.  and   won't 
tic  one  who  does,  then  it  is  another 
story.      A  pipe  COVCrer  said  that  hi- 

:  I  and  of  the  proper  thick 
ness  until  I  stuck  my  knife  through  and 
showed  him  that  instead  of  being  a  full 
inch  thick,  it  was  less  than   \/2  inch. 

W.   E.  Crane. 
Broadalbin.   X.   V. 


Changing  Centigrade  Readings    to 
Fahrenheit 

On  page  926,  May  25  number,  is  a  long 
article  about  changing  Centigrade  ther- 
mometer readings  to  Fahrenheit.  If  one 
wants  to  do  it  in  his  head,  all  that  is  nec- 
essary is  to  add  eighl  tenths  of  the  Centi- 
grade reading  to  the  reading  and  then  .?J 
::nd  he  has  it.  Ten  degrees  Centi- 
grade   would   be 

10  +   32   =   50 
Fahrenheit. 

John    E.   Sweet. 
Syracuse.   X.  V. 


Sewer  Gas  in  Boilers 

The   letter   by    Milton    Heglin.   p; 

of  the  May  -'5  number,  states  that  it  was 

supposedly     sewer    gas     that     was     drawn 

boiler   through   an   open    blowoff 

valve  and  caused  the  explosion.     If  such  a 

ible,   it    should  he   known,    for 

many  boilers  are  connected  to  sewers 
through  the  blowi  ff  pipe.  I  have  inter- 
viewed several  men  who  have  had  experi- 
ence in  sewer  work,  and  in  every  case 
they  stated  that  sewer  gas  will  generally 
put  a  light  out.  if  it  is  present  in  any- 
great  quantity,  hut  that  in 
will    not    ignite.      Wl 

it    were    drawn    into    a    hot    1, oiler,    and    a 
light  applied,  thi  '    say,  hut  were 

under  the  imp-  ver  gas  could 

not  be  made  inflammable  by  the  applica- 
heat  alone. 

Surely  some  reader  has  had  experience 
with   sewer  gas.     What   is   it? 

James  E.  Xoble. 

Toronto,  Out. 
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Some    Useful    Lessons    of    Limewater 

The  Part   Nitrogen  Plays   in  the  Study    of    Common    Chemicals;    the 
Numerous  Ways  in  Which  Ammonia  Is  Formed;  Interesting  Experiments 


BY         CHARLES 


S 


PALMER 


I  the  most  important  and  interest 
nig  things  about  the  .nr  i>  the  part  which 
nitrogen  plays  in  common  chemicals.  A 
tun  of  coal  in  burning  takes  about  ten  tons 
of  air  to  take  care  of  the  carbon  in  the 
cal.  yel  of  all  tin-  ten  tons;  onlj  about 
two  and  one-half  ton-,  the  oxygen,  really 
has  anything  to  do  with  the  burning,  be- 
the  seven  and  one-half  tons  of 
nitrogen  -imply  dilutes  the  oxygen,  and 
of  course  goes  in  and  comes  out  as  nitro- 
gen. Now  tin--  seven  and  oik-  halt  tons 
of  nitrogen  has  to  be  heated,  and  one 
of  these  days  we  shall  discuss  the  heat 
side  of  all  this,  and  see  what  might  be  the 
advantagi  of  using  some  of  the  waste 
:i  the  -tack  to  warm  tin-  seven 
and  one-half  tons  of  nitrogen,  so  that,  at 
least,  it  may  not  hinder  the  burning  of 
the  one  ton  of  coal  and  the  two  and  one- 
half  tons  "i  oxygen  into  carbon  two-oxide 
any  more  than  need  be. 

But    the    fact   at    which    we   are   aiming 
just   now    i-   that   one   would   hardly  guess 
that    this    sluggish    nitrogen    whii 
into   the    furnace   as   cold   air   and   comes 
out  of  the  furnace  a-  hot  air  is  really  one 
of  the  most  active  elements  in  tile  whole 
list.     But    like   many   good   men   it    needs 
to  get  well   started  before  it   can  show  its 
hand   and  before  it  can  prove  what  a  ter- 
ribly active  and  all-round  chemical   sporl 
it   is.     Just   take  a  look   at   the  0 
table   of   nitrogen    (  Table    1  )    given    here- 
with— don't     stop     to     memorize     it.     but 
simply  give  it  one  gi  od  look.     At  the  re- 
duced   or    left-hand    end    is    common    am 
monia.   with   its  basic   form   of  aqua   am 
monia,  ammonium  hydroxide  or  common 
ammonia    water;    and    it-    salts,    such    as 
-alammoniac   (ammonium  chloride  or  am- 
monium muriate  1.  ammonium  nitrate,  am- 
monium carbonate,  etc.  for  this  basic  thing. 
"ammonium,"  which,  i-  hidden  in  ammonia, 
can    form    salts    by    uniting    with    any    re 
spectable    acid ;    and    hence    there    are    as 
many    po  of    "ammonium"    as 

there   are    acids    in    the    chemical    list    to 
unite    with    the    ammonium. 

This  basic  compound  of  nitrogen  with 
hydrogen,  NHi — that  is  all  that  ammonia 
is — is  formed  in  many  ways:  but  usual- 
ly it  is  obtained  from  the  decomposition 
fanic  matter."  which  means  the 
kind  of  stuff  found  in  plants  and  animals, 
or  coal.  The  ammonia  comes  out  of  this 
organic  matter  in  the  form  of  some  salt 
of  ammonium.  "XII,,"  such  as  ammonium 
nitrate,  or  ammonium  chloride,  common 
salammoniac,   which   last   was   named   be- 


cause     it     wa-    .blamed    as    an     important 
article  of  commerce  way  back,  nearly   two 

from  the  heaps  of 
camels'  dung  which  accumulated  near  the 
temple  of  Jupiter  Amnion,  at  Alexandria 
in   northern    Egypt.      In   those  days,  camels 


muriatic  acid  I  in  the  -alammoniac,  hold- 
ing it  back,  while  the  ammonia  can  go 
off.  In  fail,  lln-  1-  nothing  but  one  com- 
mon and  very  cheap  way  of  making 
"smelling  salts."  To  show  this,  just  do 
the  experiment  shown  in   Fig.   1. 


1  \IU.I.    1       OXIDATION  TABLE  OF  NITROGEN. 


Reduced  End. 

Oxidizod  End. 

Nil  , 

N. 

\  ,0 

NO 

N,Os 

NO,                    N,0, 

Ammonia. 

Nitrogen. 

Nitrous  Oxide. 

Nitric 

Nitrogen 

Nitrogen   Nitric  Anhydride. 

NH,  on 

HNO 

oxide. 

Beequl*oxlde. 

Dl-oxlde.              „N(I, 

Ammonium 

Hvjm).  nitrous 

HNO, 

Nitric  Acid. 

Hydroxide. 

Acid. 

Nitron*  Acid. 

KNO, 

NH,   el 

Potassium  Nltrata 

Ammonium 

(saltpeter). 

Chloride. 

Ml.  N03 

Ammonium 

Nitrate. 

were  the  common  carriers,  and  purely  as 
a  matter  of  accident,  this  salt,  salam- 
moniac, ammonium  chloride,  which  came 
out  of  the  heaps  of  manure  as  a  natural 
crystallization  in  that  dry  climate-,  became 
a  common  article  of  sale.  Salammoniac 
i-  -till  an  important  chemical;  and  from 
it  common  ammonia  water  can  be  easily 
made. 

About  thi-  time,  you  will  be  quite  ready 
to  say  that  all  this  is  very  interesting,  but 
where  does  that  barrel  of  lime  come  into 


Mix  some  salammoniac,  about  an  ounce 
or  so,  with  some  common  quicklime,  about 
two  ounces;  really,  one  ounce  of  quick- 
lime can  take  care  of  about  two  ounces 
of  salammoniac,  as  the  equation  in  Table 
_>  with  combining  weights  shows;  but  it 
i-  well  to  have  some  extra  lime  to  take 
care  of  the  moisture  which  always  gathers 
about  the  experiment,  and  to  help  dry  the 
gas,  ammonia,  which  will  come  off  as 
soon  as  you  heat  the  mixture  gently.  If 
you  want  to  dry  the  ammonia  more  care- 


FIG.    I.     MAKING  AMMONIA   FROM    SALAMMONIAC  AND  I.1.ME 


the  game?  Well,  it  comes  in  right  lure, 
for  one  thing.  The  lime  is  basic,  and  it 
1-  not  volatile,  while  the  ammonia  is  a 
volatile  gas,  and  if  you  mix  common  sal- 
ammoniac  with  some  lime,  the  lime  takes 
hold    of   the    acid    (IIC1,   hydrochloric   or 


fully,   arrange   a   drying  jar,   as  shown  in 

Fig.  1,  by  taking  a  c mon  lamp  chimney, 

filled  with  lumps  of  quicklime.  The  lamp 
chimney  is  closed  top  and  bottom  with 
wide  and  flat  corks,  through  which  pass 
glass   tubes   through   which    the   gas,   am- 
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finia.  is  led  to  dry  it.    You  will  see  that 

ick   all   by   itself   t<>   drj    gases. 

is    i>   chemically    neutral,   almost 

y  drier  can   be  used ;   such  as   lime,  or 

Iphuric  acid,  or  calcium  chloride, 

Hm  1  i k t- .  all  of  which  are  good  in  their 

ivs ;  but  if  the  gas  has  a  chemical  activ- 

own,   then    some   care   must    be 

ken  in   selecting  the   right   drier  to  dry 

If  the   gas   i>   acid,   one   would 

e  the  sulphuric  acid;  if  the  gas  is  basic 

T  \ri.K  2 

tO    +SKH.C1-    CaCl,    +     H,0    +       2NH, 
me.      Sal-nm-     Calcium      Wanr.      Ammonia, 
Chloride. 

a  x    =  38 

Ca  -  iO        1H,=      8 
O    =  16        SCI   —    70.8 

56  106.8 

These  ngnrea  are  the 

combining  weights  ol 

the   calcium,    oxygen, 
etc 

nd  there  are  quite  few  gases  which  are 
the  ammonia  is),  then  one  would 
h  a  drier  as  common  quicklime. 
After  the  ammonia  is  dried  by  passing 
through  the  lamp  chimney  filled  with 
iddime,  lead  it  into  several  things  in 
der.  and  as  shown.  In  the  first  place, 
I    will    have    all    ready,    a    large    bottle. 


called;  for  thai  is  nothing  but  a  solution 
of  the  ga.-.  ammonia,  .NIL,,  in  wati 
read)  solubility  of  the  gas,  ammonia,  in 
water  is  one  of  its  chief  characteristics, 
one  pint  of  water  being  able  to  dissolve 
as  much  as  several  hundred  pin!-  of  the 
gas  ammonia.  It  you  watch  carefully, 
you  will  see  that  as  the  gas  strikes  the 
water,  there  is  a  solution  which  is  differ- 
ent from  the  water,  and  which  flows  away 

with  the  look  of  cutting  it.  just  as  two 

liquids   look    when    they    are    mixed.      The 
Germans  have  a  special  name,  "schlieren," 

for  these  layers  <'i  different  density  which 
form  when  two  liquids  are  mixed,  which 
can  mix  completely  so  that  they  will  be 
"Mm  oth"  but  are  not  yet  completely 
mixed.  It  would  not  be  a  bad  thing  if 
we  had  a  name  in  English  for  the 
Hon  layers;  and  perhaps  we  may  as  well 
Call  them  solution  layers,  for  that  is  just 
what    they    are. 

These  layers  of  solution  of  ammonia  in 
water  may  seem  to  sink,  but  this  is  per- 
haps because  the  current  of  ammonia 
gas  is  driving  down  on  the  surface  of  the 
water:  for  really  the  solution  of  am- 
monia gas  in  water  is  lighter  than  plain 
water    itself,    being    only    about    eight      or 


FIG.  _'.     HEATING  GLASS    fUBE   I'KFl  ULLINC  or  r   AND  111  I 


•vhich  has  been  carefully  cleaned  and 
e,  so  that  it  has  no 
:trt  nor  water,  not  a  drop,  to  bother  the 
xperiment.  Set  this  large  bottle  mouth 
town  ward,  with  a  delivery  tube  leading 
■p  into  the  bottle.  As  soon  as  the  bottle 
s  full  of  gaseous  ammi  nia,  (and  you  can 
ell  when  the  bottle  is  full  by  holding  a 
'it  of  red  litmus  paper  at  the  mouth,  when 
t  will  turn  blue  instantly),  remove  the 
ielivery  tube,  cork  the  bottle  with  a  tight 
ind  dry  cork,  and  set  the  bottle  aside  for 
i  few  minutes. 

Then  lead  the  rest  of  the  gas  ammonia 
which  is  still  coming  off  from  the  flask 
mto  a  bottle  half  full  of  water,  clean  and 
plain  water  ( keeping  the  delivery  tube 
out  of.  but  just  above  the  water),  and 
make  a  solution  of  common  water  of  am- 
monia   or    common    ammonia,    as    it    is 


nine-tenths  the  weight  of  pure  water.  The 
common  "concentrated  ammonia"  lias 
about  35  per  cent,  of  ammonia  gas  and  has 
a  specific  gravity  of  about  0.88  as  com- 
pared with  pure  water,  which  has  a 
specific  gravity  of  i.  To  give  yourself 
I  of  what  this  wonderful  solubility 
of  ammonia  gas  in  water  means,  go  and 
take  that  dry  and  corked  bottle 
monia  gas  which  you  set  aside  a  few 
tnd  perform  the  experiment 
shown  in  Fig.  3. 

You  will  rig  the  bottf 
Take  a  cork  the  same  size  as  that  which 
is  still  in  the  mouth  of  the  bottle.  Cut  a 
hole  through  it  to  fit  a  piece  of  glass 
tubing,  about  a  foot  long.  Have  the  end 
of  the   tubing  drawn   out  to  a   fine  point 

;     -      Draw  out   r' 
after   heating   it   by   holding   it   in   a   gas 


flame,  and  turning  it  around  till  it  can  be 
pulled  out.      1  he  hot   part    will   draw    down 

thin,  a-   shown   in   Fig.   2.     Cut   ofl    one 

end    of    the    thin    part,    shove    the    tube    up 

through    the    cork,    with    the    jet    ti 

the  bottle;  and   when  the  experiment   pulls 

I  will  ill  a  few  minutes,  you  will 
have  the   fountain   effect   shown   in    big.   3. 

I  [old    the    bottle    mi  ard,   and 

quick])  take  out  the  plain  Cork,  sub- 
stituting it  bj  the  one  with  the  glass-tube 
jet.  Let  the  jet  point  set  up  well  into 
the  bottle,  so  that  the  fountain  effect  will 
not  he  choked  off  by  having  the  jet  too 
low  ill  the  bottle.  Take  some  minutes 
with  this.  The  outside  end  of  the  jet 
da--  must  be  placed  in  a  large 
pan  of  water,  or  a  pail  will  do;  only  have 
enough  water  to  till  the  bottle  of  am- 
monias ga-.  It  will  take  some  coaxing 
the  first  drops  of  water  to  get 
through  the  glass  jet  into  the  bottle;  but 
you  can  work  it  by  putting  your  finger 
over  the  mouth  "i  the  glass 
of  the  bottle,  to  keep  any  air  from  get- 
ting into  the  bottle  and  to  hold  the  vac- 
uum, and  inverting  the  bottle,  when  a  few- 
drops  of  water  will  (low  into  the  bottle, 
and   begin   absorbing   the  ammonia  gas. 

As  soon  as  this  absorption  is  once 
started,  the  vacuum  formed  will  call  for 
more  water,  and  if  you  have  ke| 
finger  on  the  outside  end  of  the  glass 
tube,  being  careful  not  to  take  away  your 
finger  till  you  have  turned  the  bottle  up- 
side down  again  and  put  and  kept  the 
glass  tube  end  under  water,  then  the  ab- 
sorption of  the  ammonia  gas  will  go  on 
with  a  rush,  and  the  water  will  gush 
into  the  bottle  with  fountain  effect.  Of 
ci  urse.  you  will  see  to  it  that  you  have 
rounded  the  outside  end  of  the  glass  tube 
bj  heat,  or  at  least  rounded  t'l 
with  a  tile  so  that  you  can  hold  your 
finger  tight  on  the  glass  tube  without  danger 
of  cutting  yourself;  also,  it  will  not  be 
a  bad  thing  to  have  two  bottles  of  the 
drv  ammonia  gas  prepared,  so  that  if  you 

make   a    fluke    with    one    of   them.    ■ 

learn    how   to   make   the   other   one   work 

all    right. 

If   you   color   the   water   in   the   pail   or 

pan   with  some  red  litmus,  which  you   can 

get    from  any  chemical-supply  hou 

will   see   a   very   pretty    additional    test,    as 

11   with  this  experiment;   in  that, 

as    the    red-colored    water    is    sucked    up 

into    the    bottle,    it    will    be    colored    blue 

by  the  ammonia  gas  in  the  bottle.     If  you 

have    really    filled    till    of    the    bottle    with 

pure  ammonia  g  ild  get  a  com- 

lling     of     the     bottle     with     water; 

illy    in    your    first    experiments    in 

tin-   direction   you   will   not  get   the  bottle 

mere    than   half    full    of    water,    which    is, 

however,    fully    enough    to    show-    the    ab- 

n    of  ammonia   gas   by   water. 

word    about    the    chemistry    of 
this    ammonia.      Look   at    these    equations. 

II  note  that  in  every  case,  as  the 
ammonia  unites  with  the  acid,  hydro- 
chloric,    sulphuric,     nitric,     or     carbonic. 
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ium,"  Nil,. 

Ml.     +   HC1        —    Nil.     CI      Aiuruonlnm 

:i,     HO.    Ammonium 

.Niriite. 

JN1I 

Sulphate. 
•     unites 

ii.o-  M1,"H    Ammonium  Hydrai". 

,'•  m    hydrate. 

sodium  •  and  calcium  oxides 

do   in   the   following  equations: 

Na,0  +    H,0  —  2XaOH     Sodium  Hydrate. 

H  n      2K0H       Potassium  Hydrate. 
Cao    -  211,0  -  u.uU);  Calcium  Hydrate. 

remember   all 

thai    ammonia   can 

nit  from,  re- 

lium  and 

ii.      Indeed,    if   sodium    or    potas- 

ke    a    salt    with    any    acid, 

ghly    figure    out    that    am- 

same;  and  so  far  is 

il    the    salts   of   am- 

■  sodium 

ami  potassium,  in  the  alkali  group. 

ler   side  to  this  am- 
monium, and  that  is   the  heat  side,  for  it 
markable  heat  side.    Common  am- 
monium  hydrate  is   nothing   more  than  a 
ammonia    in    water; 
but    now    stop    and    think    what    the    gas 
nd   dry   in 
•     one    could 

monia  I  mean. 
This    pas    is    readily    condensed    by    the 
•'  w  atmospheres :  and  as  it 
i 

the   same 
quantity  of  heat,  all  the  while  im 
tight    ir 
of   the  iratus    wbich 

a  work-,  every  arti- 
ficial ice  plant  and  every  brewery.  The 
amnion;  d   in   pipes,   and   the 

j    round    the    outside    of    the 
ind    pure 
i  led    into    the 

vaporate 
off.  when  it  takes  up  heat 

■    thing  it  can   -teal   from,   a 
brine;   or 
what    i  11    under 

m,     it     is 
pumped   back   to   th<  part   of 

the  app  tondensed  again,  and 

nd.  This  experiment,  which 
you  can  follow  in  any  artificial-ice  plant 
or  brewery,  will  teach  you  more  : 
reality  of  heat  than  any  amount  of  read- 
ing. Tt  will  -how  you  that  heat  can  be 
that  it  can  be  put  here  and  taken 
there,    and    tl  with    the 

opposite  t  f  heat,  or  its  absence,  c 

Thi<    chapter    of    ammonia    would    not 
be  fairly  complete  without 
ammonia.     You  will  need   some 


POWER  AND  THE  ENGINEER. 

You  can  make 
the  men  'lr"l>  oi 

.  Add  barely  enough 
nitric  acid  to  a  drop  of  mercury  in  a  test 
all  eaten 
up  by  the  nitric  acid.  That  mak< 
lion  of  "mercurous"  mercury;  bottle  it, 
cork  it.  Nitrate." 


Water 

.  Ked-with-Litmus.and  Acid- 


\IX    IX    DRY    AMMONIA 

:   t    a   little,    a   pinch    of   corrosive 
sublimate,  diss  ome  clean  water 

in     a     bottle,     and     label     it     ". 
Chloride."  and  remember  that  it  is 
ingly   poisonous.     Then   dissolve  a  bit  of 
blue    vitriol    in    another    bottle,   and    label 
it  "Copper  Sulphate." 

r  litmus  and  your  hydro- 
chloric acid.     Now,  in  as  many  test  tubes, 
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ii    ti    portions 
mercury    and    copper    a    little    of    tl 

i   ammonia   water  that   you   made 
w  liile   ago.      Vim    w  III   get    a   /•/./. 

late  from  the  mercurous  nitrate;  a  uM 

precipitate    from   the   mercuric   cbl 
blue  pi  i  •'  'In   copper 

which    dissolves    with    a    slighl    excess   | 
ammonia  to  a  magnil  i  enl  deep  I 
lion.     If  you  hold  \  i  mr  nosi .  can  fully,  I 
anj   of  the  ammonia  water   solutions,  I 
will    gel    the    marked    "pui 
you  hold  red  litmus  near  the  bottle  of  an 
monia   water,   you    will    get    the   blue   te 
for  bases  and  alkalies;  and   if 
a  bi  ittli  or  oi   nitric  ■ 

near   the    bottle    of    water    of   aiiinionu] 
you   will   get    the   white   smoke   of   sail 
i    of   ammonium    nitrate.     N'n 
these     six     tests     for    ammonia     and    an 
.-, .  .1  ili   trj  ing   till  you  get  ; 
of  them  and  get  them  right  ;  for  they  \v 
clinch   the  proof   fur  the  pn    enci 
monia  and  ammonium  as  you   run  aero 
il   from   time   to  time.     Of  course,   if  y< 
have   the   ammonium   locked   up   in   son 
salt    of  ammonium,  all   that   you   have 
do   i"    release    it    as   ammonia,    is    to   at 
a    Mi    i  .i    \   i  ir    friend   lime,    when    it    w 
be  set   free  and   will   give  you   tin 
If  you  should  want  to  test  for  ammotfl 
as    ammonium,    you    can    treat    ii    as    ; 
alkali    metal,    hunting    for    it    with    son 
special  reagents,  such  a-  platinum 
or  with   other   thing- ;   hut   that    1 
story. 

la-re.  to  clinch  some  of  tin 
evaporate  some  of  your  solution  of  an 
monia  in  water  down  to  dryness;  all  til 
you  will  get.  if  you  have  used  clei 
and  clean  water,  will  he  the  dis 
or  saucer  in  wbich  you  did  the  i 

i  m  add  tu  the  water  of  an 
monia  some  acid  like  hydrochloric  aci 
linn  you  will  find  all  the  ammonia  le 
as  a  while  salt,  in  this  case,  .alammoni 
or  ammonium  chloride;  which  can  be 
self   driven   off   by   more  heal  :    for   all 

I:-   of  ammonium  are  volatile  wi 
heat. 

The    next    time    we    -hall    wind    up    til 

I  'on    the    nitn  >gen    of    the    air,   I 

studying   fhi    <  ither   end   i  f   the   oxidaM 

.■■•       i  : .    i     i  me  tlii> 

ou    will    want   to   try   all    : 

self:   that   is.  heating  a  piece  of  meat  t 

of    your    friend    litu 

You     will     get     some    very    bad     sme 

but  they  will  all  probably  tin 
litmus  from  red  to  blue;  and  that  w; 
give  yi  hi  iin  ■ .  fi  -  -I  for  thought  as  n 
realize  that  meat,  milk,  cheese  and  tl 
like  are  only  so  many  complicat 
monia  derivatives,  mixed  up  with  son 
of  those  thou  ands  of  compounds  wdi 
we  ran  across  in  the  oxidation  tables 
carbon.  \nd  mosl  interesting  of  all.  tl 
brains  and  nerve  tissue  with  which  yr 
are  doing  your  thinking  as  you  read  th 
article,  they  are  only  so  many  complicate 
animonia  compounds.  Indeed,  the  gre; 
chemist  Liebig  discovered  years  ago  th; 
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living  things,  animals  an.-'  plants,  must 

e  nitrogen  to  grow  and  live,  and  it 
■nl>    keeping    up    the    same    li 

■ght  t.i  be  reminded  that  plants  and 
by  the  aid  of  tis- 

l  which  arc  largel)  made  up  of  nitro- 
compounds which  are  first  cousins  t'> 

nonia.      And    as    lime   can    make    am- 

,i.i  out  of  all  of  these  things,  you  are 
far  away  from  the  chemistry 

he  lime  barrel. 


The  Greenwich  Station  of  the 

London  County  Council 

Tramways 


From  a  paper  recently  read  to  the  In- 
vitation of  Electrical  Engineers  in  Lon- 
appears  that  the  electrified  tram- 
•  London — excluding  the  under- 
;  ;round  and  tube  railways  and  private 
a. nun  onl)  to  about  70  route 
.  .rked  by  the  municipal  author- 
■  slow  progress  being  due  to  the 
istly    system    of   conduit   construc- 

The   power    station    at    Greenwich,     in 

le    o'    o'    o",    has    a    boiler    house 

ing  445x80  feet,  an  engine  room  of 

tike  dimensions,  auxiliary  buildings  and  a 

ling  w  ha  1  1  •  >n   the  river. 

are    four  chimneys,   two   250   Icct 

.    14   feet   inside  diameter,  and  two 

■  111  liight.  the  shortness  being  due 

0  the  pressure  of  the  admiralty,   tor  the 

from  the  first  two  chimneys  made 

-  in  the  lower  sky  to  dance  in  the 

1,  the  station  having  been 
'milt  by  blunder  right  on  the  line  of  the 
great  telescope  in  the  observatory  on  the 
lill  near  the  station 

Then  able  from  the  vibra- 

tion of  tin  four  3500-kilowatt  engines. 
Which  was  cured  by  floating  the  mercury 
irtificial  horizon  in  a  different  manner. 
Hut  in  the  event  of  the  extension  of  the 
•ration,  machinery  is  to  be  in  the  form  of 
urbo-generator  sets.  There  is  not  much 
if  particular  interest  about  the  station, 
landed  by  grab  buckets  and  run 
iack  to  the  bunkers  over  automati 

and  thence  conveyed  by  a  bucket 

-  to  the  boiler  hoppers,  the  re- 
timing conveyer  taking  off  the  ashes  to  a 
•eceptacle  below  the  high  coal  wharf,  this 
'eceptacle  discharging  into 

•■'le  the  river  wall  and  inside  the  wharf, 
hus  keeping  the  ash  barges  clear  of  the 
timers  outside  the  wharf  in 
ieeper  water.  Coal  is  purchased  on  a 
>asis  of  12,500  lbt.it.  per  pound  and  10 
kt  cent,  of  moisture,  the  price 
•  aried  for  other  values  and  pcrc 
There  are  4S  boilers,  24  being  of  Stirling 
ype.  and  16.^00  pounds  evaporative 
apacity  from  and  at  212  degrees  Fahren- 
heit, and  24  of  Babcock  type  and  18.200 
'lorsepower    capacity     per     hour.       These 


i'e  1780  squan  feet  of  heating  sur- 
face and  S.S  feet  "f  grate  surface.  There 
are     thus     -i\  .barging     into 

each    of    the    north    and    south    sides    of 
all  four  chimni  ■.  1 1  boilers  have 

360    pipes    "i  "ii    the    floor 

Steam    is    superheated    1 

Fahrenheit.     \\  ati  r 

for  maki  from  an  artesian   well 

in    the    chalk    and    1  ing    and 

I  ible    blowing     off     is     required     to 

deal    with    the   accumulation    of    sulphate 

of  soda  which  results  from  the  reduction 

of    the    permanent    hardni 

of    soda.    Temporary    hardness    1 

with    by    lime.     The    final    residual    hard- 

ness    i-    still    as    high    as    7    or    S,    which 

seems   considerable    for   thi 

paratus  employed. 

All  pipes  are  drained  to  separators  by 
the  engine.,  and  the  engine  drainage  is 
ing  the  low-pressure 
cylinder  horizontal,  an  inversal  of  the 
"American"  or  "Manhattan"  engine-,  of 
which  these  are  copies,  except  foi  the 
reversed  position  of  the  high  power  and 
low-power  cylinder-.  Considering  that 
tlu  steam  is  superheated,  it  is  thought  by 
some  that  it  is  perhaps  a  mistake  to  drag 
the  low  power  piston  horizontally  for 
the  idea  of  constant  gravitation  of  water 
without    traps. 

The  engine-  are  four  in  number  of  5OOO 
horsepower  ami  there  are  now  just  added 
two  turbo-generator  sets  of  5000  kilo- 
watts each. 

The  normal  station  capacity  is  thus 
34.000  kilowatt-,  but  an  overload  capacity 
of  42,500  is  possible,  the  maximum  load 
being  assumed  at  30,000  kilowatts,  after 
allowing  for  repairing  set-.  The 
eating   engines   have  cylinders, 

two    of    33'A    inches    diameter    and    two 
low-powei    it  66  inches,  the  stroke  being 
No   particulars   are  given   of   the 
1  ■-.     The  engine  -:>  :ed  i-  04  revo- 
lutions   per    minute:    the    ; 

minute.      There    is    a 
steam-hi  er    1"  tvi    en    the   high- 

power   and    low-power   cylinders,   of    1100 
11  rheated 
steam,   bu 

made  to  !   tin-  ar- 

rangement.    The  lubrication  is  forced  and 
the  engines  ini 

Each  side  of  the  engines  is  practically 
independi 

shaft,    there    bei        a  sepai 
and  air  pump   :<•   each.     The   two   cranks 
are    135 
tight    in  ■■ 

whirl      energy     of      the     alternator     is 
16.00o.oc  > 

vari.iti  0.15  of  one  per  cent, 

either  way. 

The    steam   consumption   is  about    16.75 
p  r  kilowatt-hour  on  full  and  on 
half    load,    and     that    of    the    turb 

:-  two  B 

-Rateau   turbo-alternators   of  the 


tpacity  as  the  Williams-Dick-Kerr 

Sis    ,io  inch    pipes    will   ultimate^ 

■  i-iug  water  fl and  re- 
turn it  t  the  Thames,  the  in- 
coming water   passing   through   .. 

and    the    returning    water 
tck   through    the    same   cage   in    au- 

ompartment.     Thus    the    sieve    is 

1     .ban.       Ultimately    there 

will    be    four    ini  ;u 0    outgoing 

streams    having     the 

higher  velocity,  thus  minimizing  the  col- 

f  debris  and   facilitating  it-   return 
to   the   river.     Current    is   generati  I 

distributed  at  001*1  volts  and  tran 
in  variou  1  I  550  for 

tramway  sen  i 

The  cost  of  the  station  works  out  at 
about  $115  per  kilowatt  capacity,  in. 'biding 
land,    buildings    and    pier  .      I  111  •  ■  ■  1  •  t    costs 

to  deliver  to  substations  0.662  cent    and 
of  coal  is  consumed  per 

■ii  rated. 
The  present  annual  car  mileage  will  be 
about  32,000,000,  the  receipts  being  23.4 
cents  per  car  mile  and  the  maximum  load 
18,500  kilowatts,  with  a  17  pi  r  1  1  nt 
load  factor.  Last  year  the  passengers 
numbered  271  j.ooo.ooo.  They  should  be 
well  over  300,000,000  when  this  year's  ac- 
counts  are   made    up. 


A  Wind  Power  Plant  at  Hamburg 


!     I  '  MEISTER 


There  is  a  noteworthy  wind-power 
plant  near  Hamburg,  Germany.  The  tower 
is    00    feet    high,    the    diameter    of    the 

wheel     .50    feet.       The    wheel    drives    with 

gear  wheels  a  dynamo  which  charges  ac- 
cumulators. The  capacity  of  the  plant  is 
1  [5  fei  t  \ el  11  n\  of  the 
wind,  t)  horsepower  at  20  feel  and  30 
horsepi  >  ectric  cur- 

rent  is  too   feeble,   an   automatic  circuit- 
breaker  switches   the  cum  1 

int.  use.  an  auxiliary  resistance  is 

flay  < 

This  plant  took  the  placi 

i  ngine   plant    01  $800 

a  year.    The  wind  turbine  needs  very  little 

attendance,  which  is  limited  to  a  filling  up 

of    the    lubricators.      The    gasolene    en- 

times   the   wind    motor   has    worked   with- 
out interruption 


■  olatile    matter    in    coal    gi 

efficienci 

ciency    is    obtained    when    the    fui 

run   at   low   capacity.     When   the   furnace 

is  forced,  the  efficiency  dec: 


Most    coals    that    di  r    exces- 

sively can  In    burned  with  1  to  5  per  cent. 
1  with  a  smaller  per- 
of  black  smoke  On  a  rocking  grate 
a  flat  grate. 
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I.  A.  P.  S.  Holds  Annual  Convention  at  Syracuse 

Three-day   Session   of  the  International    Association   for   the  Prevention 
of  Smoke    Brings    out    Some    Valuable  Data  on  Reduction  of  Smoke 


The    International   Association    for   the 
Prevention  of  Smoke  held  n-  fourth  an- 
nvention   in   Syracuse,   N.   N .,  on 
June  23,  24  and  25,  1909.     The  active  mem- 
bership  of   thi 

ials  of  various  city  govern- 
ments, '■  >ciated  with  the  work 
of  smoke  prevention.  The  associate  mem- 
is  made  up  of  others  who  arc 
interested  in  the  subject  of  smoke  abate- 
ment, such  as  mechanical  and  consulting 
engineers,  members  of  the  United  States 
,1  Survey,  and  those  in  the  stoker 
and  smokeless-furnace  business.  At  the 
Syracuse  convention  there  wire  present  16 
active  members  and  about 
mcml 

of    Cleveland.    (>..    presided    at    all     meet- 
ings  and   proved   himself  a   very   capable 
and    efficient    officer.      R.    C.    Harris,    of 
.  Canada,  who  has  been   secretary 
and   treasurer  ever   since   the    founding  of 
ciation,    again    took    care   of   the 
convention. 
During  the  convention  nine  papers  were 
presented,  all  dealing  with  the  problem  of 
smoke    abatement.       Seven    of    th( 

the  subject  from  an  engineering 
standpoint,  one  considered  the  legal  phase 
and  one  paper  covered  the  subject  as  a 
nuisance  and  as  a  menace  to  health. 

In  the  past  the  subject  of  smoke  abate- 
ment has  largely  been  left  to  the  physician 
and  to  the  civic  reformer,  and  unfortu- 
nately among  practical  engineers  the  sub- 
ject was  to  some  extent  at  least  considered 
a  joke.  It  is  gratifying  now  to  note  that 
this  young  organization  has  year  by  year 
been  discussing  the  problem  from  a  tech- 
nical standpoint,  and  that  the  pr<  - 

re  almost   entirely   devoted   to  the 

consideration  of  the  practical  engineering 

questions  involved.  It  shows  that  the 
subject  of  smoke  prevention  is  now  where 
it  rightly  belongs,  that  is,  in  the  hands 
of  the  engineer,  and  the  rapid  st ri- " ■ 
during  the  last  few  years  sh<  w  that  the 
engineer,  in  exercising  the  same  study  and 
skill  that  has  succeeded  so  well  in  other 
omplishing    striking 

in  ridding  our  cities  of  the  smoke 
nuisance.  The  keynote  of  most  of  the 
papers  presented  was  the  neces 
special  furnace  design  for  steam-boiler 
plants.  This  point  was  brought  out  forci- 
bly  in  every  technical   paper   presented. 

Ir  the  past  we  have  been  building  our 
boiler  settings,  grates,  breeching  and 
•tacks  without  the  close  study  that  is  nec- 

for  complete   and   smokele 
bustion.      Professor    Randall    pointed    out 


that  the  soft  coal  varied  widely  through- 
out the  country  and  that  boiler  furnaces 
should  he  specially  designed  for  the  fuel 
to  he  used.      1..    I  .    B  "tig  en- 

gineer of  Rochester;  showed  the  im- 
portance of  draft  in  the  smoke  problem, 
and  that  special  design  was  required  in 
connection  with  breechings  and  stacks. 
Paul  P.  Bird,  chief  smoke  inspector  of 
Chicago,  showed  from  the  experience  of 
the  Chicago  smoke  department  the  im- 
portance of  special  furnace  design  for 
boiler  plants  that  are  to  run  without 
smoke. 

It  was  stated  in  several  papers  and  in 
tlie  discussion,  that  although  hundreds  of 
so-called  smoke  devices  ami  smoke  con- 
sumers had  been  patented,  satisfactory 
ould  not  he  obtained  as  a  rule 
by  the  addition  of  a  mere  device  to  a 
faultily  designed  and  constructed  plant, 
but  that  it  is  better  to  study  the  problem 
before  the  plant  is  built  and  design  prop- 
erly. 

Smoke  Abatement  in  Chicago 

Paul   P.   Bird,  chief  smoke  inspector  of 
I  d     of    the     i  \pi  rience     of    the 

Chicago  department  of  smoke  inspection 
in  approving  all  designs  for  new  plants. 
The  Chicago  smoke  ordinance  makes  it 
necessarj  for  anyone  installing  a  new 
boiler  or  reconstructing  the  sitting  of 
an  old  one  to  submit  the  drawings  to  the 
smoke  inspector  for  his  approval.  His 
approval  means  that  the  plant  can  be 
operated  without  making  dense  smoke. 
The  speaker  ti  Id  of  the  various  improved 
the  ordinary  hand- 
fired  return-tubular  boiler  that  had  been 
followed,  and  brought  out  the  fact  that 
the  completely  brick-inclosed  furnace  with 
a  brick  arch  over  the  grates  had  not 
proved  the  success  from  a  smoke  stand- 
point that  had  been  hi  ped  for  it.  With 
the  brick  arch  over  the  entire  grate  sur- 
face in  the  return-tubular  boiler  setting, 
the   furni  hot    that 

the  resulting  rapid  distillation  ot  the 
volatile  gases  was  usually  too  rapid  to 
insure  complete  combustion  before  the 
t lie  boiler  and  stack  from 
the    furnace. 

i  the  brick  arch  over 
wen  that  the  brickwork  absorbed 
so  much  heat  when  starting  the  fire  that 
on  an  8-  or  lo-hour  working  day,  the 
coal  consumption  was  higher  and  the 
first  cost  and  maintenance  of  such  con- 
struction   was    high. 

I  he    speaker   gave   as   his   opinion   that 

:    for   a   hand-fired   return- 

tubular  boiler,  having  in  mind  smoke  pre- 


vention,   was  to   set   the  boiler   higher  th; 
has  been  customary   heretofore,   say    alio 
42   to  4.X   inches  above   the   grates   for 
ordinary   size  of  boiler,  and  then  to  buj 
•  rt  of  arches,  piers,  etc.,  beginnl 

at  the  front  edge  of  the  bridgcw.dl  a 
extending  ,?  or  4  feet  behind  the  hridgo- 
wall.  This  design  should  always  include 
di  flection  or  drop  arch  behind  the 
bridgewall  to  provide  facilities  for  mixing 
:!  1  .  .  l.iiile  gases  thoroughly  with  the  air 
that  conns  through  the  grates  and  through 
the  front  firing  doors.  The  speaker  lold 
of  hundreds  of  improved  settings  that  had 
been  installed  in  Chicago  with  good  re- 
sults. 

A  number  of  slides  were  shown  illus- 
trating improved  or  special  settings  of 
all  sorts  of  boilers,  with  particular  ref- 
erence to  smokelessness,  the-  general  ten- 
den,  \  being  to  set  boilers  higher  than  ban 
been  customary  heretofore,  and  either  by 
bringing  the  furnace  out  in  front  of  the 
boiler  in  a  "doghouse"  form  or  by  bafflling 
the  boiler  horizontally  to  get  a  long  travel 
for  the  gases  after  they  leave  the  grates 
and  before  they  strike  the  heating  surface 
of  the  boiler.  It  was  shown  that  the 
standard  forms  nf  setting  hand-tired  Stir 
ling.  Babcock  &  Wilcox,  Heine  or  vertical 
types  of  water-tube  boiler  made  smoke 
less  operation  when  running  at  capacity 
practically  impossible  with  most  grades  ol 
soft  coal.  Slides  wen-  shown  illustrating 
improved  settings  of  these  l>"ilcrs  that  hat 
been   successful   in   reducing  the  smoke. 

In  steam-boiler  practice  there  have  beet 
developed  certain  standard  methods  O 
setting  various  boilers.  These  staudarc 
settings  (usually  recommended  by  tin 
boiler  manufacturer)  all  make  smfflH 
when  operated  at  the  rated  capacity  witl 
soft  coal.  Certain  improved  settings  ar« 
possible  which  could  he  used  satisfactory 
with  any  soft  coal  and  not  make  objec 
tionable  smoke. 

Joseph  I  larrington,  Green  F.ngincerin 
Company,  Chicago,  opened  the  discussipi 
by  saying  that  he  considered  the  paper  ti 
be  a  plea  for  automatic  stokers,  in  tha 
all  the  faults  and  objections  to  the  hand 
tired  furnace  that  the  speaker  had  men 
tioned  were  overcome  by  the  stoker. 

R.  H.  Kuss,  chief  assistant  smoke  in 
spector  of  Chicago,  told  of  the  dilticultie 
the  Chicago  smoke  department  had  ex 
perienced  in  getting  any  exact  informa 
tion  on  the  performances  of  different  type 
of  furnace,  and  made  a  plea  that  som 
technical  school  or  other  institution  malt 
a  series  of  tests,  carefully  analyzing  th 
results  to  prove  which  forms  are  best. 


I,  l'»>l 
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The     R  i  HE    I'll  VRACTER    OF 

u    Prevention  of   Smoki 
\l      In  this  paper,  1'.   I.  Randall,  the  author, 
■'    ointed   out   tint   throughout    the  country, 
lie   anthracite   of   eastern    Pennsyl- 

the  lignites  oi  the  west,  i 

ds     differed     widelj      in     analysis, 

value  and   in  smoke-making  char 

ics.     He  described  the  work  of  the 

igical    hranch    of    the    Gee 

lUrvey,  in  making  and  tabulating  analyses 

these    different    coals,    and    of    the 

in   to   get    at   the   boiler  effi- 

iencies  and  information  as  to  the  smoke 

\ith    the    various    coals.      Prof< r    Kan 

nted   out   the   necessity   for  partic- 

ilar  furnace  design   for  these  w-ideh,    dif- 

ials.     1  le  described  the  station  for 

tion   work   by  the  Gi 
ind  said  that  the  reason  the  work 
pped    today    was    be- 
au-e  of  the  small  appropriation  by  Con- 
tor  this  purp. 
H.  M.  Wilson,  i<i  the  Geological  Survey, 
D  discussing  this  paper,  described  farther 
he  plans  of  the  Survey  for  working  along 
his  line. 

\nvE  Consumption  of  Coai.  with 

AND    WITHOUT    STEAM    JeTS 

Prof.  James  B.  Faulks.  Jr.,  of  Syracuse 
University,  told  of  a  test  of  a  rcturn- 
:ubular  boiler  equipped  with  automatically 
iperated  steam  jets.  The  jets  turned 
>n  with  the  opening  of  the  fire  doors  and 
automatically  closed  about  two  minutes 
later.  The  jets  were  in  use  about  30  per 
cent,  of  the  time.  The  steam  jets  were  in 
the  front  of  the  furnace,  over  the  lire, 
and  were  made  by  plugging  'a  inch  pipes 
and  drilling  1/16-inch  holes  through  the 
plugs.  In  order  to  get  at  the  amount  of 
steam  used  by  the  jets  a  small  auxiliary 
boiler  was  used  to  furnish  steam  for  this 
purpose.  The  firing  doors  were  left  open 
ior  about  two  minutes  after  each  tiring 
to  keep  the  smoke  down.  The  coal  used 
was  Westmoreland  gas  coal  having  6 
per  cent.  ash.  1'  .  per  cent,  moisture  and 
,t6  per  cent,  volatile.  The  principal  data 
are  given  in  the  following : 

Number  of  jets  in  boiler  furnace 8 

Duration  of  test.  Iir.  and  min    8:42 

Steam  pressure,  main  boiler,  lb 110 

Steam  jiressure.  auxiliary  boiler,  It*  50 

Rated  lip.  of  main  boiler 150 

Dartloped  lip.  of  main  boiler..  185 

Stack  temperature.  deg.  V 

1  '>al  fired  per  sq.ft.  grate  surface  per  hr., 

lb 17   .", 

r-quir.  evap.  per  lb.  of  dry  coal.  It)  9  37 

l.'iuiv.  evap.  per  lb.  of  combustible    .  111  11 
Boiler  efficiency,  per  cent 

Percentage  of  total  steam  used  by  jets. . .  2.1 16 

Tests  made  with  and  without  steam 
tv  that  the  economic  results  are 
practically  alike  in  both  cases. 

In  the  discussion  it  was  brought  out 
that  the  steam  jet  is  an  excellent  device 
for  preventing  smoke  with  certain  boilers, 
hut  that  with  certain  water-tube  boilers 
it  is  of  practically  no  assistance.  It  was 
further  printed  out  that  it  was  quite  im- 
portant in  installing  steam  jets  to  get  them 
at  exactly  the  proper  angle  over  the  fire, 
and   that    this    r.ngle    could    only    be    de- 


termined   h\     the    cut  and  try    method,    as 
it  depended  on  the  particular  furnace  and 

On   the  draft. 

Tin    I  ■-.  Draft  on    l 

and   Smoke    Previ 

I..  M.  Beers  dealt  with  the  imp.  nance  of 
'  draft    in    securing    boiler    economy    and 
smokelessness.     The   speaker  poii 
that    in   the   past    the   breeching    had    not 
received   much   attention   iii   tin    di 
boiler  plants,  and  that  often,  even  with  a 
high  -tack,  there  was  insufficient  draft  m 
the  furnace  because  of  a  poorlj   designed 
breeching.     A  right  angle  in  a  breeching 
cuts  down   the   draft    verj    materially,   so 
that   all  lien. Is  and   turns   should   bi 
ed   where  possible.      Where  a  bend   is   nec- 
make    it   as   easy   and    straight   as 
possible.      The  speaker  mentioned  numer- 
ous instances   from  his  experience  where 
large    savings    had    been    made    by    simple 
alterations  in  the  breeching.  It  wa 
that  the  arrangement  of  baffling   in  boil 

ers  greatly  affected  the  loss  of  draft  be- 
tween the  breeching  and  the  furnace,  and 
that  careful  study  of  flow  of  gas  through 
boiler  settings  was  necessary.  Boiler  man- 
ufacturers as  a  rule  object  to  changing 
the  baffling  from  their  standard  forms,  but 
often  the  boilerman  doesn't  know  that 
certain  changes  in  the  baffling  may  lessen 
the  smoke  and  increase  the  efficiency  or 
capacity  of  the  boiler.  The  average  veloc- 
ity of  gases  in  a  boiler  furnace  is  about 
15  feet  per  second,  so  there  is  very  little 
time  available  for  the  combustion  process. 
In  opening  the  discussion.  Prof.  D. 
T.  Randall  said  that  in  operating  a  boil- 
er the  draft  gage  was  almost  as  important 
as  the  steam  gage.  He  urged  the  use  of 
permanently  installed  draft  gages,  and  that 
those  in  charge  of  boiler  plants  be  tau;  lit 
to  watcb  the  draft  gage  continually  and 
control    their    tires    thereby. 

In  the  opinion  of  Joseph  Harrington, 
the  most  likely  place  in  which  to  look  for 
trouble  in  all  boiler-furnace  jobs  wa-  with 
the  draft.  In  his  experience  with  chain- 
grate  installations,  he  always  pays  a  great 
deal  of  attention  to  this  subject.  lie 
spoke  of  tin'  location  of  the  stack  rela- 
tive to  the  boiler  and  breeching.  It  is 
bad  practice  to  bring  two  breeching  con- 
nections into  a  stack  from  opposite  sides, 
so  that  the  gases  flowing  from  one 
with  the  gases  from  the  other.  This 
should  always  be  avoided  when  possible. 
Paul  P.  Bird  said  that  although  it  was 
theoretically  proper  to  regulate  the  op- 
eration of  a  boiler  by  means  of  the 
damper,  it  was  dangerous  advice  for  a 
smoke    ii 

fireman.  The  ordinary  fireman  will  make 
more  sm.  ke  by  using  bis  damper  than  by 
leaving  the  damper  wide  open  and  con- 
trolling the  draft  with  the  ashpit  doors. 
Automatic  damper  regulators  are  like- 
wise dangerous  things  for  smoke  pre- 
vention. 

FI.   I'itts    pointed  out  that  a  long  hori- 
zontal  run  of  breeching  bad  but  little  ef- 


fect on  the  draft  if  ii  v\a-  well  covered 
with  some  insulating  material. 

Smoke  «  \  Public  Nuisance 
Dr.    I  nomas    Darlington,   health   officer 
of  New   York   I  in.  was  not  pn 
cause  of  sickness,  but  his  paper  w 
b  retary    Ham  1  iter    dis- 

llis  subnet    from  a  legal  standpoint, 

explaining  the  ami-smoke  laws  ,,f  New 
York    City.      The    Board    of    Health    has 

authority  to  abate  nuisances,  whether  they 
affect  the  public  health  or  not,  and  in  tins 
manner    they    proceed    against    5n 

I  »r.    Darlington    said    that    in    tl  1 

I906    there  were  J40  arrests  in    New    Y..rk 
for  infringement    of   the  health   laws  as  to 
mi. ike,   and   in   the  year    10 
ilj    10  such  arrests.     In   rg    i 

was  $350  collected  as  fines  and  nothing 
collected  in  1908. 

Fuel   Economy  and  Smoke  Prevention 

II.     M.     Wilson,    chief    engineer    of    the 
United  States  ( ieological  Survey,  described 

the  work  of  the  Geological  Survey  in 
seeking  to  abate  the  smoke  nuisance  by 
showing  how  coal  may  be  burned  most 
efficiently.  He  touched  on  that  phase  of 
the  question  that  came  up  so  often  during 
the  convention,  the  importance  of  special 
furnace  design  for  the  fuel  and  service. 
Mr.  Wilson  told  of  the  plan,  put  into  suc- 
cessful operation  in  Germany,  of  educating 
firemen  to  operate  boiler  plants  without 
making  smoke.  It  was  stated  that  in 
America  most  of  the  smoke  comes  from 
the  small  hand-fired  boiler  plants,  and  that 
it  was  customary  to  employ  in  these  plants 
the  cheapest  of  unskilled  labor  for  fire- 
men. He  pointed  out  that  if  these  small 
plants  are  to  be  operated  economically 
from  a  fuel  standpoint  and  without  smoke, 
more  attention  must  be  paid  to  the  educa- 
tion of  the  firemen,  and  he  recommended  a 
system  where  firemen  could  be  educated 
in  the  classroom  as  well  as  in  the  lire- 
n  om.  He  reported  that  in  the  wi  rk  of 
the  Geological  Survey  they  had  been  much 
I  in  ed  ting  the  miners 
in  the  classroom  about  the  dangers  of  cer- 
tain practices  than  in  the  mine  through 
reman  or  others.  His  experience 
in  the  mine-accident  work  convinced  him 

that  sotin  1   should  be  started 

for  the  proper  education  of  firemen.  To- 
day the  fireman  is  not  appreciated  in  ac- 
cordance with  his  importance. 

During  the  discussion  that  followed  this 
paper.    Mr.    Wilson    exhibited    sampl 

made  in  the  briquetting  plant  of 
the    Geological    Survej    in    Norfolk,    Va. 

Some  were  made  from  the  eheapet 
of  bituminous  coals  and  others  from 
lignites.  He  said  that  the  cost  of  mak- 
ing briquets,  exclusive  of  the  coal,  is  now 
■  25  per  ton.  This  is  chiefly  due  to 
the  use  of  pitch  for  a  hinder,  which  i-  ex- 
pensive. Many  experiments  arc  being 
made  to  find  other  material  for  hinders. 
The    lignite    coals    of   the    West    may   he 


binder,  and  briquets 

from   lignite   will   some  day   undoubtedly 

important  part  in  the  fuel  supply 

sively   in 

railw n\  -.mm,  Germany 

and    I'r 

supply  "i  briquets  and  use  them  for  heavy 
li  5  and  when  in  cities.  They 
burn  with  muc  than  raw  coal, 

and  the  boilers  can  be  forced  more  rapidly 
by   their   use. 

The  tests  of  the  Geological  Survey  show 
that  the  use  of  briquets  is  a  help  in  re- 
ducing the  smoke  nuisance,  but  requires 
careful  handli 

Tiik   Smokeless   Furnace 
S.  B.  Flagg,  of  the  United  States  Geo- 
logical Survey,  referred  to  the  boiler  tests 

made  by   the   Survey,   which   showed   that 
the    trouble    from    smoke    increa: 
the  per:  latile  in  the  coal.     He 

■  methods  of  figuring 
the  heat  balance  in  making  boiler  tests. 
In   the    unaccounted- tor   item    is    included 

-  that  may  be  due  to  the  uncon- 
sumed  hydrogen  in  hydrocarbons,  also 
the   heal  poraling  moisture   in 

the  air.   and   that    lost   by    radiation.      The 

gas  apparatus  only  records  CO;, 
CO  and  oxygen.  There  are  very  few  "lata 
on  the  presence  of  hydrogen  and  hydro- 
carbons  in   flue   gases.     The  work  of  the 

•   al  Survey  in  studying  thi 
and     in     attempting     to     analyze     them, 
shows   that    the    smoky    chimney    indicates 
uneconomical    conditions    in    the    furnace, 
and  that  these  conditions  can  be  remedied. 


POWER  AND  THE  ENGINEER. 

a    settling    chamber    where     the     level     is 

comparatively    calm   and    in   this   chamber 

IS     which    make    the 

When  the  sewage  in  this  cham- 

i    level   the   first    float 

makes   a   contact,   causing    the   c 

te  and   -larl 
in    the    foreground.      The    pump   connected 
to    this    motor    is    capable    of    di- 

llons  per  minute.  Should  the 
Small  pump  be  unable  to  lake  care  of  the 
and  the  level  in  the  >ettling 
chamber  continue  to  rise,  two  larger 
pumps,  each  having  a  capacity  of  4000 
gallons  per  minute,  are  set  to  work,  giv- 
ing a  total  pumping  capacity  of  9000  gal- 
per  minute. 

■  trting  devices  fail  I 
an)  cause,  .1  telltale  operating  an 
indicator    at    the    lire  alarm    Ilea 


A   Novel   Pumping  Station 


By  Charles  F.  Adams,  Jk. 


July  jo.    1  10  1. 

High     Pressure  Engines  and  Low 
Pressure  Turbines 


Bi 


A  rather  interesting  sewage-pumping 
station  has  just  been  installed  in  Lynn, 
Mass.,   fi  ing  automatic  in   its 

action  it  'certainly  has  a  unique  location. 
The  necessity  for  a  station  was  brought 
about  by  a  decision  of  the  supreme  court 
ordering  the  city  to  abandon  the  outlet 
of  an  old  sewer  that  emptied  directly  into 
the  harbor  and  to  connect  witli  a  sewer 
that  was  11  feet  higher  at  the  place  of 
interception.  A-  it  was  impossible  to 
make  a  gravity-flow  connection,  a  pump- 
ing station  was  the  only  solution  of  the 
problem.  The  room  containing  the  pump- 
ing apparatus  is  located  under  tl 
and  i-  entered  through  a  manh(  Ie  which 
is  the  only  external  indication  of  the  sta- 
tion's existence.  This  room  is  21  feet 
long,  it  feet  wide  and  14  feet  high  and 
is  of  reinforced-concrete 

The  pumping  equipment  comprises 
three  General  Electric  motor-  directly 
connected  to  centrifugal  pumps  that  are 
set  below  the  level  of  the  sewage  to  be 
pumped,  so  that  they  arc  always  sub- 
merged, obviating  the  necessity  of  prim- 
ing.    Branching   from   the   main    sewer   is 


In  1  irdt  1  ti  1  compare  engines  ami  tur- 
bines they  should  be  operated  under 
similar  conditions.  Until  recently  recipro- 
engines  were  generally  operatfl 
with  saturated  steam;  and  to  compare 
them  in  regard  to  steam  economy  with 
turbines  which  are  usually  operated  with 
highly   superheated   steam   result-    in   a    de 

cision  in  favor  of  the  turbine.    How  would 

tins   comparison    Stand    if   both    were    oper- 
ated  under   the   same   conditions? 

Swi  ill    turbines,    for    instance    the    De 
Laval,    running    noncond  n  ins    « ith    dry 


THE   PUMPIN 

lice.     A    fan   Mower   belted   to   the 

small  motor  serves  to  ventilate  tin    r n, 

and  any  surface  water  that  may  enter  i- 
taken  care  of  b)  a  water  siphon  work- 
ing automatically. 


With  the  beginning  of  the  present  fiscal 
year  the  republic  of  Cuba  established  a 
bureau  of  information,  President  Gomez 
appointing  Leon  J.  Canova,  an  American 
newspaper  man.  who  lias  resided  in  Cuba 
eleven  \  1  wide  acquaintance 

with  the  island,  as  its  director.  Parties 
wishing  information  of  any  nature  con- 
cerning Cuba  can  obtain  it  free  of  charge. 
by  writing  to  Leon  J.  Canova.  U.  and  I. 
Bureau  (Utility  and  Information  Bureau), 
Department  of  Vgriculture,  Commerce 
and  Labor.   1  [avana,   ( 


To   make   a  leaky,   dried-out   tank   hold 
water  long  enough   to   enable   it   to   swell, 
lip   into   the  cracks   on   the 
inside  while  idling. 


EQUIPMENT 

steam  use  from  60  to  75  pounds  of  steam 
per  kilowatt  per  hour,  while  small  en- 
gines under  those  conditions  require  from 
30  to  35  pounds  per  indicated  horsepowj 
per  hour,  an  equivalent  to  from  47  to  55 
pounds   per   kilowatt    per   hour. 

Il  is  not  the  purpose,  however,  to  dis- 
cuss such  comparisons,  but,  to  give  the  re- 
sults of  a  little  study  along  a  line  SUffl 
I  an  article  in  POWER  for  Novem- 
ber 17,  100*.  on  "The  Low  Pressure 
Steam  Turbine."  The  engine  there  re- 
ported as  running  noncondensing  at  810 
kilowatts  required  306  pounds  ol 
per  kilowatt  per  hour.  When  running 
with  the  low-  pres-nre  turbine  the  same 
weigh!  of  steam  developed  1550  kilowatts. 
( )r,  the  low-pressure  turbine  developed 
740  kilowatts  on  13.5  pounds  per  kilo- 
watt per  hour.  The  other  two  records 
show  a  consumption  for  the  low-pressure 
turbine  of  34.1  and  34.4,  respectively,  or 
an  average  for  the  three  of  34.0  pounds 
tier  kilowatt  per  hour. 


J 
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Treating    reciprocating    engines    in    the 

-.    the    steam    consumption    fur   a 

•  w-prcssurc  engine  can  be  obtained.     For 

only    four    engines    will    be    con- 

uliTi.I.     although     numerous     examples 

□old   bi    obtained.     These   arc   triple  ex- 

.  ngincs,  three  being  pumping  en- 

I  the  other  a  cotton-mill  engine. 

power  and  steam  consumption  of 

rines  are   based   on  the   indicated 

ver,  il  becomes  necessary  to  make 

ne  approximation:    that    is.   that   85    per 

.tit.   is   assumed   as   the   efficiency 

generator   and   engine   mechanism. 

mi   used   was   of  ordinary   quality, 

1   one   which    bad    a    tritle   super- 

'.    entered    the    low-pressure    cyl- 

pressures  ranging   from  zero  to 

.pounds  above  atmosphere,  or  an  average 

f  about   1  pound. 

In  engine    No.    1,    the    indicated    horse 

purer  of  the   three   cylinders   was   257.6, 

lively.     The  engine 

-ed  9001  pounds  of  steam  per  hour.  The 

-•ire  cylinder  used  30  pounds  per 

•.  er    per    hour,    or    47.3    pounds 

watt    per    hour.      The    other    two 

!   ped   482.1    horsepower  on 

unds     per     horsepower,    or    29.5 

-  per  kilowatt  per  hour. 
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Turbines  with  three  stages  might  be 
■mpared  to  triple-expansion  engines  and 
<•  third  stage  considered  as  a  low-pres- 
ire  turbine.  The  third  stage  here  is 
•  'i  to  begin  at  that  point  where 
ure    is   one   pound    above    atmo- 

There   are    not   many    records    of    tests 
turbines  running  noncondensing,  usins; 
m.      ( )ne    reported    in    loor 
steam  consumption  of  35  pounds 
■r   electrical    horsepower,    or   47   pounds 
-  kilowatt.     The  output  was  400  elecln- 
power.     This  same  turbine  when 
nning  condensing   used  only   15   pounds 
per   electrical    horsepower,   or   a 
tal  of  6000  pounds  per  hour.     Dividing 
es   171.5   horsepower  as  the 
arried   by  the  high- 
1  nd  of  the  turbine.  leaving  228  5 
■  er  to   be   delivered   by    the   low- 
turbine.     The  water  rate  of  the 
w-prcssure  turbine  was,  therefore,  26.25 
per   horsepower,   or    35)2    pounds 
•r  kilowatt. 
There  are  a  number  1  f  records  of  tests 


on    turbines    running    condensing    using 
saturated  steam,  three  of  which  si 

sumption    rate-    oi    9.8,    8.5    and    8.5    kilo- 
grams per  kilowatt.     The  average  for  the 
three    is   8.93   kilograms,   or    19.7   pounds 
per    kilowatt    per    hour.      Thes< 
best   results  out   of  a   numb 
al  hand.     Hie  output  of  the  tin  b 
750  kilowatts;  steam  used  per  hour.  14.750 
pounds.     Dividing  this  by  34,  thi    average 
consumption  of  a   low-pressure  turbuine, 
gives  434  kilowatts  delivered  by  the  low- 
pressure  turbine,  leaving  316  kilowatts  de- 
livered by  the  high  pressure  turbine  at  a 
rate  of  4(1.75  pounds  per  kilowatt  per  hour. 
The   following   table   is   a   summary  of 
these  results  : 


Triple-ex] 

engine 

Turbine 


Steam,  Lb.  pek  Kw.-uodr. 


Low 

Pressure 

Portion, 


From  this,  it  appears  that  the  high- 
pressure  engine  is  as  much  better  than  the 
high-pressure  turbine  as  the  low  p 
turbine  is  better  than  the  low-pressure 
engine.  Hence,  if  this  high-pressure  en- 
gine and  low-pressure  turbine  are  com- 
bined in  a  plant  of  150:1  kilowatts  capacity, 
775  kilowatts  will  be  delivered  by  the  en- 
gine and  7_'7  kilowatts  by  the  low-pres- 
sure turbine.  The  plant  would  use  775  X 
32  =  24.750  pounds  per  hour,  which  gives 
a  rate  of  16.5  pounds  per  kilowatt  per 
hour.  This  is  a  gain  over  the  all-turbine 
plant  or  the  all  engine  plant  of  15.2  per 
cent.  The  steam  consumption  here  is  I 
pound  more  than  reported  in  Power, 
which  results  from  the  selection  of  tests 
from  the  engines  poorer  comparatively 
than  those  from  the  turbine-.,  which  give 
at  least  conservative  comparisons.  The 
plant  reported  in  Power  shows  a  saving 
of  21.3  per  cent,  over  the  all-turbine  plant. 

From  this  the  conclusion  would  be  that 
a  saving  of  from  15  to  20  per  cent,  over 
the  all-turbine  or  the  all-reciprocating 
plant  is  to  be  had  by  compounding  a  high- 
pressure  compound  reciprocating  engine 
with  a  low-pressure  turbine. 

It  may  be  that  the  proper  division  be- 
tween the  high-pressure  engine  and  the 
low-pressure  turbine  is  not  at  I  pound 
above  atmosphere,  but  at  some  higher 
pressure  which  could  be  determined  by 
tests. 

Perhaps  the  accuracy  of  this  deduction 
will  be  doubted  because  turbine  plants 
have  delivered  power  on  a  water  rate  of 
14  pounds  per  kilowatt.  True,  but  that 
steam  was  highly  superheated  and  of  a 
higher  initial  pressure.  In  one  record 
of  test  at  band  a  water  rate  of  14.2  pounds 
was  attained  with  200  degrees  Fahrenheit 
superheat. 

According  to  curves  plotted  and  ex- 
hibited in  "Steam  Turbine  Engineering," 
bv  Stevens  and  Hobart,  the  recipr 


engine  gains  more  from  superheating  the 
steam  than  does  the  turbine,  and  much 
more  by   increasing  the  initial   pn 

If  this   is    Hue.   then    the    water    rate    for 
the    plant    jusl    mentioned,    instead    of    be 

as  with  the  turbim  .  would 
inds    with    thi     com 

pound     ri 

with    the    low  pressure   turbine. 

Further   to   corroborate   the   conclusion 

arrived    at    here,    Mr.    tlrr..k    is    quoted    in 
November     1 

"As  far  as  steam  efficiency  is  concerned, 
there  is  nothing  to  choose  between  a 
reciprocating    engine,    properly    designed 

and   run,  and  a  turbim        liiai   is,  for  the 

all  engine   Or   all-turbine    plant  " 

Profi      i!    Rateau    points    out    thai     in 
order  fully  to  use  the  expansion  of  steam 

to  I  pound  absolute  would  require  a  low- 
pressure  cylinder  so  large  thai  il 
would  be  prohibitive,  and  the  friction  of 
the  large  parts  and  effeel  of  wiredrawing 
the  large  volume  of  steam  through  thi 
small  p. iris  would  lai  the  gain 

from  such  expansion.     But  the  low  pres 

sure    turbine    Uses     the     lame     volume     of 

steam  without  becoming  large  itself  and 
the  rarified  steam  otters  but  little  re- 
sistance  to   the    revolving   bladi 

Mr.    NeilsOn    says,    in    substance,    that 

turbines  an  m  i  mon  1  iti.  Kin  bi  cause  of 
eddy  currents  and  fluid  resistance  to  the 
blades    revolving    in    the    dense    medium. 

It  seems  that  increasing  the  ad 
pressure  would  increase  the  loss  due  p> 
fluid  friction,  since  the  density  of  the 
steam  is  greater,  just  as  superheating  at 
any  given  pressure  lessens  the  density 
and  hence  the  loss  >\u<.-  to  fluid  friction. 
Also,  on  the  small  blades  of  the  high- 
pressure    turbine    the    clearance    between 

the  ends  of  the  blades  and  the  cylinder 
is  a  greater  proportion  than  on  the  larger 
blades  of  the  low-pressure  cylinder,  thus 
causing  a  greater  loss  from  leakage  in 
the  high-pressure  than  in  the  low  pressure 
turbine. 


On  June  30,  at  the  $2,000,000  plant  and 
dam  of  the  Connecticut  River  Power  Com 
pany  at  Hinsdale,  N.  11.,  and  Vernon,  Yt.. 
current  at  75.000  volts  was  turned  on  and 
transmitted  over  a  distance  of  53  miles,  sup 
plyng  motive  power  in  Fitchburg,  V 
ter,  North  Adams.  Springfield,  Clinton, 
Winchendon  and  Girdner,  Mass.  and 

ton  and  Manchester  \'t.,  as  well  as  many 
smaller  places  for  lighting,  traction  and 
factory  purpose  s. 


Often  the  question  as  to  whether  a 
building  should  supply  its  own  light  and 
power  and  utilize  the  exhaust  steam  for 
heating,  it   should  buj 

and  in  addition   spend  nearly  as  much  as 
I  For    coal    for    live-steam    heating. 

di  ponds    largelj    upon    the    possibility    of 

getting  all  the  machinery  required  into  the 
limited  basement   space  available 
npany. 
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pi  >\\  ER  AND  THE  ENGINEER 

Don't  Stand  in  Your   Own    Light 

standing  with  a  book 

in  his  hand  ">>'  avai,_ 

an  attempt 

u  m  matter  in  the  shadow,  the 

1.  why  he  did 
it  of  the  light  so  he  could  see.     I  he 
[  of  tin 
has  ii"  char 
■  ■ 

kill  as  an  engineer  | 
Just    why    an    engineer    si 

II  not  listen  to  any 
proposition  is  not  evident,  but  a  great 
many  have  taken  the  Stand  that  it  is  use- 
•  improvements,  or  the 
adoption  of  new  methods  in  the 
plant.  Such  an  attitude  is  next  to  idiotic, 
because  it  places  both  the  engineer  and 
the  empli  yer  in  a  position  where  neither 
gets  an  opportunity  of  showing  the  other 
what  he  can  or  will  do. 

The  complaint   is  made    bj    son 
neers     that    they    never   have   a   chance    to 
talk  matters  over  with  the  head  members 
of  the  firm,  owing  to  the  petty  j< 
of    the    minor    officials,    who    either    bury 
their    suggestions    or    take    the    ere. lit    to 

themselves.    Thi  se  difficulties  can  I ^ei 

come  if  the  proper  course  is  pursued.    1  he 
reason  men  are  able  to  hold  anj  p 

se  they  give  a  reasonable  amount 
of  satisfaction ;  where  tin 
satisfaction  the  position  is  filled  by  some- 
one who  can.  The  man  who  gives  more 
than  a  reasonable  amount  of  satisfaction 
t  fear  but  that  his  arguments  will 
he  listened  to.  even  though  they  may  not 
ited.  This  kind  of  men  are  close 
to  those  in  authority  in  their  own  partic- 
ular line,  and  are  able  to  command  a 
larger  salary  than  the  man  who  just  slides 
on  the  marginal  line  between  sat- 
isfactory and  iry  work.  The 
thing  to  do  is  to  perform  the  daily  duties 
with  promptness  and  despatch,  and  as 
well  as  circumstances  will  permit,  and  not 
be  afraid  of  sometimes  doing  work  that 
perhaps  belongs  to  the  other  fellow  :  few 
have  ever  died  from  overwork.  In  other 
make  yourself  of  such  value  to 
that  he  will  believe  you 
are  indispensable  to  him.  When  that  time 
and  advice  will  re- 
ceive the  consideration  they  deserve. 

An  employer  can't  be  blamed  if  he  does 
not  t.:ke  notice  of  his  engineer's  sugges- 
tions at  first,  even  though  they  may  be  of 
great  merit.  The  thing  to  do  is  to  stop 
saying  and  thinking  that  your  suggestions 
are  of  no  value,  but  when  you  have  an 
idea  to  propose,  produce  an  argument 
with  it  to  show  you  know  what  is  to  be 
done,  how  it  is  to  be  done,  and,  above  all, 
the  results  to  be  obtained.  An  engine  was 
never  built  in  one  day,  neither  can  an  en- 
gineer gain  the  complete  confidence  of 
his  employer  in  so  short  a  time:  more 
likely  years.  Get  out  of  your  own  light, 
and  show  what  you  can  do! 


J  ■•'•:• 

A  boj  one-  said  to  bis  father.  "I  ca 
run  faster  .ban  you  can."  The  "old  mar 
ittle  stock  in  the  boast,  and  to  shot 
the  boy  lie  did  not  know  what  he  ws 
talking  about,  ran  a  race  and  lei 
far  in  the  rear.  \  few  years  later  th 
same  boast  was  again  made  and  again  tl> 
"old  man"  started  in  to  show  tin  boj  li 
error,  but  the  boy  won  out  and  left  th 
"old  man"  behind.  I  he  boj  show  I  d  th; 
as  a  runner  he  had  improved;  natural 
:  1  man"  was  satisfied  that  the  be 
could  run  the  faster  and  the  01 
was    en,, ugh. 

Now  the  point   is  this:     The  lirst  tirr 
you    propose    to    do    something, 
man"    will    doubtless    have   but    little    fait 
in   your   ability,   but    to   try   you    oul     I 
lei     yi  u     go    ahead,     and     you     fall    (low 
Naturally  the  impression  created  i     no] 
_\our  advantage,  and   the  probabilities  hi 
that  another   opportunity   will   not   preset 
itself   right    away.      The   "old    man"   is  pe 
haps     satisfied,    because    his    disbelief 
your  ability  has  been  vindicated,  and  yd 
j     1  humiliated  because  you  did  n' 
make    good.      A    wise    man    never    mak 

me    mistake    twice.      Then 
after  a   failure   to   make  good,   i1 
has  been  learned,  you  are  really  better  c 
than  before.     Then   the  thing  to  do  is 
profit    by    wdiat    has    happened    and    fill 
understand   what   your  next   proposition 
before  attempting  to  put  it  into  executfc 
or,  be   sure  you   can   run  before  you  ch; 
lenge  an  ither  to  a   race. 

But,  the  fn-st  essential  is  to  have  ide 
that  are  good  for  something,  and  tl 
can  be  done  only  by  knowing  your  su 
ject    and    thinking    about    it. 


Kr 


Cost 


The  time  is  not  distant — in  fact  is  In 
now — when  the  steam-plant  engineer  nn 
show  that  be  can  operate  his  power  pis 
as  cheaply  as  the  power  can  be  purchas 
from  a  central  station. 

The  methods  employed  by  some  en: 
neers  are  obsolete,  and  the  wonder  is  tl 
the  plant  owner  has  stood  for  such  lot 
ds  for  so  many  years.  In  the  avi 
age  steam  plant,  the  coal  is  ordered  ji 
in  time  to  secure  a  fresh  supply  befi 
the  old  order  is  used  up.  No  record 
kept  as  to  the  amount  of  water  evapora.1 
per  pound  of  coal,  the  ash  contained 
it,  or  tile  cost  ,,f  evaporating  the  nee 
sarj    water   to  operate  the  engine. 

The  supplies  are  ordered,  paid  for  a 
used,  no  one  knows  how  or  by  who 
The  engine  may  be  in  good  order  or  it 
not,  depending  as  to  whether  the  engilH 
knows  enough  about  engines  to  keep  tin 
in  condition,  and  has  gumption  enough 
do  so  when  they  do  require  adjustme 
Operating  a  plant  under  such  c<  mditlt 
is  "going  it  blind."  to  say  the  least,  and 
a  condition  that  would  not  be  toleral 
in  any  other  branch  of  manufacturing,  < 
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ccpi  occasionally,  and  then  it  usually  ends 
in  bankruptcy. 

•    engineer   can   expect   liis   em- 

■  put  up  with  such  loose  meth- 
■s,  for  he  is  constantl)  being  approached 
by  the  representative  of  the  central  sta- 
tion, and  when  liis  interest  has  become 
sufficiently  aroused,  out  will  come  the 
books   which   will    show   the   cosl   of   op- 

the  plant,  with  the  chances  that 
the  central   station   will  gel   the   business, 

will   go  the  engineer. 
It   is  time   for  engineers  t<>  take  notice 
nf  the   co  ■■■  ing   power  in   their 

plants,  or  sonn  fine  morning  they  will  be 
found  anxioush  looking  over  the  wanl 
column   of   lh<    dailj    papers. 


The   Boiler   Trust 


Early  this  year  a  resolution  was  passed 
m  Congress  calling  for  information  as  to 
the  cost  of  installing  a  plant  to  construct 
^teani  boilers  at  the  Brooklyn  navy  yard 
■  >r  other  suitable  location.  Constructor 
Capps,  while  acting  chief  of  the  Bureau 
>f  Steam  Engineering,  said  that  the  plant 
in  the  Brooklyn  navy  yard  is  now  com- 
petent i  al  boilers  with  the  ex- 
ception of  the  Babci  ck  &  Wilcox  and  the 
Niclausse  types,  hut  that  their  manufacture 
would  require  the  installation  of  special 
tools  and  appliances  at  a  cost  of  upward 
nf  a  million  dollars.  He  said  further 
that  the  Babcock  &  Wilcox  Company  is 
Milling  to  furnish  the  machinery  or  draw- 

refi  r.  but  woidd  charge  a  royalty 
for  the  use  of  their  processes,  etc..  which, 
with  the  other  expenses,  would  bring  the 
cost  of  manufacture  by  the  Government 
'tp  to  the  price  now  paid  to  that  company, 
$,^.86    ■    square    tout    of   water-heat 

Face.      It    i-    not    denied    that    this 

Inch  is  ahoiu  three  times  what 
litilers  for  industrial  purposes  bring,  is 
what  is  being  paid,  hut  it  is  explained  thit 
■hi-  is  (he  more  complicated  and  expensive 
"marine    type." 

nw  conies  a  letter   from   the   \  icc- 

I  '  'f  the  I  Icine  Safetv   Boiler  ( 'om 

l>anv  charging  that  the  Babcock  &  Wilcox 

.    having     formed    a    combination 

with   the   Aultman   &   Taylor,   the   Stirling 

nies,   is   trying  to   get 

poly  of  the  boiler  trade  of  the 
United  States,  and  that  they  have  managed 
to    have    inserted    in    certain    Government 

•■oils   for   boilers  'a   clause   stating 

'hat  "no  boilers  having  stayed  surfaces  or 

stay   holts    win   i„.   considered    under   this 

hiil."  and   this   it,  the   face  of  the  fact  that 

omotive  boiler  in  the  world,  and 

the    marine    boilers    on    the    high 

rl   the   lakes   and.   with    few 
:tions.  all  the  battleships  of  the  world  have 
boilers  with   stayed   surfaces. 

The  Mosher  T',.,iler  Company  has  also 
become  active  in  the  matter,  has  placed 
a  complaint  in  the  hands  of  Congressman 


P<  IWER    VND    Mil-    I'  V  IINE  IK. 

Barchfeld,    and    u    is    Ultimate. 1    li 
plaints    will    he    forthcoming    from    others 
who   an  from   bidding   under 

such  specifications, 

A  naval  officer  familiar  with  the  situa- 
tion   thus    described    the    attitude 
Bureau  i  f  St,  .un  Engineering  in 

interview    with  the  editor  of    l'ow 

battleships  and  armored  cruisers  rarely 
use   anything    hut   a    straight-tubi 

and    as    a    result    of    experience    we    have 

practical!)  adopted  the  Babcock  .\  Wilcox 
as  our  standard   for  high-powered  ships. 
litis    was    not    done    until    the    Nil 
had  been  given  a  thorough  trial  in  a  nnin 
hips,    a    trial    attended    with    much 

expense,  I  assure  you.  The  onlj  other 
straight-tube  marine  boilers  that  have  re 
ceived    recognition    bj    anj    naval    power 

are  the  Belleville  and  the  Yarrow.  The 
former  we  were  fortunate  enough  to  steer 
clear  of.  thanks  to  Admiral  Melville's  firm- 
ness ill  resisting  the  importunities  of  the 
Belleville  people  at  a  time  when  Great 
Britain  and  other  countries  were  using  it 
almost  t"  the  exclusion  of  other  types. 
The  Yarrow  boiler  has  been  used  in  som< 
of  our  small  vessels,  hut  not  in  any  of 
the  large  ones.  The  fact  that  Great  Britain 
has.  titter  exhaustive  tests,  decided  upon 
the  Babcock  &  Wilcox  and  the  Yarrow 
as  the  only  types  for  battleships,  and  this 
some  years  after  we  had  adopted  the 
former,  would  indicate,  if  our  experience 
did  not  confirm  it.  that  the  judgment  of 
Admiral  Melville  and  his  successors  was 
sound.  If  anything  further  is  needed,  the 
experience  of  the  battleship  fleet  is  the 
best  replv  that  can  he  made  to  the  criticism 
of  people  who  cm  build  a  cheaper  boiler. 
1  am  credibly  informed  that  the  repairs 
lo  boilers  were  insignificant  upon  the  re- 
turn   of    the    tleet. 

it    is'  extremely    unfortunate    that    we 
have    not    a    competing   boiler,    for   every- 
body  recognizes  that   criticism   of  an  un- 
pleasanl    character   is   invited   by   sticking 
to  one  type,  bul    we  do  not    want    lo  adopt 
a     poorer    boiler     just     for     the     sake     of 
silencing  criticism   and  at  the  expense  of 
getting  a   less  efficient   ship.     We  have  had 
iler    failures,    and    do    not    want    .any. 
"  \-  ti  i  tit.    charge  of  the  1  Icine   Boil,  r 
Company,   I   feed   sure  that   it   required  no 
d]   to  have  the  clause 
inserted    in    tin    specifications    fi  rbidding 

stayed  surfaces.  Engineers  who  have  had 
■  xperience  with  them  know  that  they  are 
a    happy    riddance:    and    if   the    vi 

the  Heine  company  knows  ,,f 
miy  battleship  in  any  navy,  built  during 
the  la-t  I-  years,  that  has  water  tube 
boilers   with    Stayed   surfaces,  he  is   in   pos- 

of  information  which  the  average 

engineer  has   f;  :  twenty 

years  a.  buill   on,-  or  two  ships 

with   Lagrafel  D'AHerl   boilers,   which   re- 
in'  Heine,  but   the  experiment  was 

:•  ha  -  H'  >t  '"  ' 
■  Tli.   Hi ,  -      ,    !"  en  using  Mosher  boil- 
ers in  '  for  many  years,  and 
•hem  in  the  monitor  'Tall 


ida' ).     W  it  Inn   the   last 

were   put    in   the   Wasln  ill 

substitute    f..i    Yarrow    boilers,   and   also 

in    two   destroyers    limit    by    Cramp.      This 

doesn'l  look  as  if  the  havj  department  is 

ti  •  111.-  Mi  ishcr  boiler  in  its  prop 
er  place:  hut  it  does  not  think  that  place- 
is  in  a  urst  class  battleship.  1  am  told 
that  the  Cramps  were  s. ,  pleased  with 
their  Moshi  r  . 

i.    boilers   for  two  more  destroyers  they 
ga>  e  tli'  els.  .'.  hei  e,  althi  iugh  at 

■    price. 

"We    use    water  tithe    hollers    of    : 

.  ■  pes  in  vessels  of  different  cla 
\lniv,      X  i .  i  maud.     Yarrow.     Thorn 

vloshet   (two  ty  p.-s ).  Seaburj .  Foi 

Niclausse  and  Babcock  &  Wilcox.  We 
wouldn't  think  of  using  some  of  these  in 
a  battleship;  neither  would  we  be  t<.  li  h 
i>.  n -•  a  Babcock  .\-  Wilcox  in  a 
destroyer." 


Keep   Right 


In  looking  over  the  station  log  hook 
with  the  chief  engineer,  a  vi-itnr  noticed 
that  the  average  evaporation  in  the  boil- 
ers under  actual  conditions  was  recorded 
as  being  ten  pounds  of  water  per  pound 
i  coal  \s  this  included  till  of  the  coal 
used  in  hanking  fires,  getting  up  Steam 
Id  water  when  a  boiler  was  put 
into  service  after  cleaning  and  after  the 
light  Sunday  load,  he  asked,  "if  you  get 
ten  pounds  evaporation  per  pound  of 
coal  in  everyday  practice,  what  would  you 
get   "ti   a   list  "-" 

The  engineer's  reply  was  characteristic 
of  the  man:  "I  keep  the  plant  under  test 
conditions  all  of  the  time  from  the  scales 
on  which  the  coal  is  weighed  to  the  last 
valve  in  the  air  pumps."  This  was  no 
fairy  tale  hut  a  plain  statement  of  the 
facts  in  the  case.  Being  methodical  in 
his  habits  he  had  a  system  of  daily  re- 
port- by  which  he  was  able  to  know  from 
his  subordinates  and  assistants  the  exact 
condition  of  every  piece  of  apparatus  in 
tin-  plant,  and  matters  . .i  upkei  p  » ere  at 
tended  to  when  they  needed  attention  in- 
stead    of   when    they    could   no    longer  be 

used. 

Wherever    and    whenever    you    see    a 

head,  hit  it."  was  his  working  motto,  and 
the  whole  f.'i.'e  followed  his  example.  As 
one  result  his  hands  were  always  free. 
Xo  difficult  or  disagreeable  piece 
left  over  for  a  more  convenient  season 
ever  claimed  his  attention  when  he  wanted 

to  talk  with  a  visitor,  entertain  a  sales- 
man or  discuss  a  proposed  change  or  a 
new  installation  with  tin    manager. 

This  engineer's   wa  lis    work 

on   which  his  success 

ll,  and  every  man   who  follows  the 

plan  of  keeping  every   piece  of  machinery 

in  bis  care  in  the  best  working  order  that 

ble    within   the   limits  of  bis   ability 

will  he  a   successful  engineer. 
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Massachusetts    \.    A.   .s.    E. 
C  on  cation 

■ 
the    Ma  lion    of 

- 
ingfield  Thurs- 

j   hotel. 
.  ting  proved  to  be  the  lari 

ml    the 

)    proud 

held    in 

all,  the  meeting  room  of  the  local 

to  accommo- 

in    attendance       fhe 


g    and    tin  mraittees 

ppointed;  after  which  the  meeting 

At  the  Frida  ession,  the  im- 

mvention    was 
:  of  with  dispatch.    The  report  of 
towed    that    the 
ii. .11   i>   in   a   most   healthy 
n  financial!) .     The  officers 
for  the  ensuing  year  were:     Ole  B.  Peter- 
sen,  past    president;    Preston    E.    Tirrell, 
president;    George    L    Finch,    vice-presi 
dent;  Walter  II.  Damon,  treasurer;  Janus 
II.    Sumner,   secretarj  :    A.    M.    Day,   con 
;    II.    W".    Richardson,    doorkeeper. 
The    officers     were     installed     by     W.     J. 
Reynolds,  national  vice-president,  assisted 
nal  Presidents  II.  E.  Stone, 


Mechanical  Rubber  Company,  Lunkcn- 
heimer  Company,  Dearborn  Drug  and 
Chemical      Works,      Jenkins      Brother! 

'  i.  king    Company,    II.    \\      lolw 
Man  villi    Company,     American    <  >il   Coin- 

iarlock    I  'ai  king  t  'ompanj ,    Vshtol 
Valve    Company,     Keystone    Lubricating, 

ii  .  Strong,  Carlisle  &  I  lammonl 
I  ompany,  (  hapman  Valve  Manufacturing 
I  ompany,  William  R.  Winn.  M.J.O'MJ 
ley,  Enterprise  Rubber  Company,  W  yckofl 
&  Lloyd  Company,  Heine  Safetj  Boilfl 
Company,  Patterson  Lubricating  Com 
■  isbj  Steam  i  rage  and  Valve  I  lotfl 
pany,  Pennsylvania  Flexible  Metallic 
Tubing  Company,  Knowlton  Lacking 
Company,  Bemis  &  Call  Hardware  and 
fool  Company,  Diane  Steam   Tump  Com- 


INVENTION,    N. 
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iness  meeting  w  a  ■ 
on    Friday   morning   by   the   chairman    of 
I  committee,  W.   II     Damon,  who 
•    Spring- 
visitors 
to    the    city.      State    Deput)     Edward    H. 

mded  for  the  engini 
paid   tril  mayor    for   his    kind 

ud  cordial  reception.  C.  II.  Os- 
Irander,  vice-president  of  the  Connecticut 
State  As  ke  earnestly  in  favor 

of  Stat' 

dent    P.  H.  Hogan    called  State  President 
Ole  B.    i  'nun  and  pre- 

sented him  a  ha  I  the  gift  of  the 

iation.  Mr.  P 
speech   of  acceptance   was   generously   ap- 
plauded.     I  le  then   as 


P.  II.  Hogan  and  T.  X.  Kelsey.  Reso- 
..  ere  passed,  upon  the  deaths  of 
F.  II  Boyer  and  Janus  II.  Wittemore. 
The  last  thing  of  the  session  was  the 
Kelse;  of  a  past 
president's  badge   to   Mr    Petersen. 

iturday  morning    a  most  interest- 
ing  and    instructive   lecture   was    gi 
F.    R.    Low.   editor   of    Powf.r.      The   dis- 
play   i  f    the    supplymen    at    Graves'    hall 
was  excellent,  and  for  its  kind  the  larg<  SI 
husetts        The    fine 
exhibition  awakened  unusual  inten 
large  halls  of  the  buildii 
constantly  filled  by  !  ested  in  the 

■    thi     engineering 
world.      Following    is    the   list   of   exhibi- 


pany,  Quaker  City  Rubber  Company 
Monarch  Valve  Manufacturing  Company 
M.  W.  Kellogg  (ompany.  Holyoke  V.dv< 
Company,  Strong  Machinery  and  Supflfa 
Company.  Vlain  Cook's  Sons,  Perfectiol 
Grate  Company,  .Mason  Regulati  r  Com 
pany.  W.  J.  II.  land  i  lompan;  .  \  R 
rton  Co.,  I'.rewer  &  Company,  Mc 
1  eod&  Henry  Company.  William G.  Stark 
v.  eathi  r.  M  I  I  )avidson  Company 
Hydro-Palm  Soap  Company,  \niericat 
Steam  Gauge  and  Valve  Manufacturihl 
<  ompany,  M,  S  Converse  Coal  Companj 
Bacon  &■  Donovan  Engine  Company,  Amen 
can  Radiator  Company,  Williams  Gag 
Company.  Philadelphia  Grease  Man" 
facturing  Company.  Feodor  Rergmai 
Company,  Federal  Metallic  Packing  Com 


Jul)  xt,  igog 

■By,  <  .rip  Coupling  Company.  American 
Bograph  Company,  Nezv  England  lin- 
meer,  Practical  Engineer  and   Power. 

bn  Friday  evening  a  banquet  was  held 
a  tin-  Coolcj  hotel,  at  which  more  than 
Bee  hundred  delegates  and  guests  were 
re-cut.  I  Icrberl  I  ■'.  Stone  was  thi 
Kster  and,  after  the  coffee  had  been 
Served,  introduced  the  several  speakers, 
.  e  short,  snappy  and  enjoj 

The   speakers   included   the    fol- 
ding:    VV.   J.    Reynolds,   P.   11.    Hogan, 
11.  Hathaway,  F.  R.  Low,   1.  X    ! 

Iward    II.    Kearney,    George    L    Finch, 

JDliam   D.    McLean,   VV.    H.  Dam..,,.  I  111 
Petersen,  J,  hn  A.  Sumner,  Charles  A. 

■other. 

During  the  evening  "Tack"  Armour  en- 
ertained  with  songs,  stories  and  recitals, 

id  the  Springfield   Male  Quartette   sang. 

On  Saturday  afternoon,  under  the  lead- 
ership of  W.   11.   I  >am, in  and  a  I 
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Jersey  City   Engineers     Bit 
(  'uting 


Club 


Blue    (.'lull    of    Jersey 
City,  X.  J.,  held  it*  fourteenth  annual  out- 
ing  and  field  day  at  Selmi 
l>land.   on   Sunday,  July    u.     The  event 

joyable.  There  were  present  many  promi- 
nent   ..in.  ials    i ''    J( ,  sej    City. 

Aftei  .,  heart)  breakfast,  the  baseball 
game,  which  had  been  arranged  between 
lln  ,,,,  nil,,  i  -  .  .1  lii.  Blue  Club  and  the 
'Bunch,"  was  played,  the  "Bunch"  win- 
ning by  the  score  of  i.i  to  4-  John 
Callahan  gave  universal  satisfaction  in 
the  capacity  of  umpire. 

There  were  races  and  games  of  all 
Kinds,  the  winner  of  each  event  being  pre- 
sented a  very   handsome  prize. 

Refreshments   win    constantly   on   tap, 


country,    where    he     remained     for    three 
years,    and    thru    went    to    dwell,    Mass., 

working  there  in  a   locomotive 

iwo  years.    The  shop  closing  permanently, 

Mr.  WatSOn  went  to  Detroit,  Mich.,  where 

he    found   employment    on    the    Michigan 
Central  railroad,  leaving  there  to  run  on 
i    Lakes   as   a    marine   engineer. 
Alter  a   few   j  i  ai  >  hi    i.  turned   to   New 
■\  ,.rl<  and  went  i"  work  in  the  old  Novelty 
Iron  Works  as  a  lathe  hand,  and  while  in 
iii, in   was   surprised   to  receivi    a 
call  to  become  one  of  the  .  ditors  of  the 
with    which    he    re- 
mained foi     ivi    years. 

In  1881,  Mr.  Watson  founded  the  Me- 
chanical which  he  successfully 
conducted  for  (6  years  and  then  disposed 
,  i"  it  to  younger  men.  Mr.  Watson  wrote 
several  books  on  mechanical  subji 
among  his  publications  are:  "Modern 
Practice  of  American  Machinists  and  En- 


BLUE  CLUB  OUTING    \T  STATEN   ISLAND,  X.   v..  SUNDAY,  JULY   II,   IQOQ 


a  march  was  made  to  the  plant 
if  the  United  Electric  Light  Company, 
•l  which  Mr.  Damon  is  the  chief  engineer. 
After  the  inspection  was  completed  and  a 
ight  lunch  partaken  of,  Mr.  Damon  was 
■died  to  the  midst  of  the  company  and 
1  three  handsome  tokens,  a  ring, 
>    stickpin    and    sleeve    buttons. 

The  steamboat  was  then  hoarded  to 
•  isit  Riverside  grove,  where  a  shore 
linner  was  served.  A  feature  of  the  out- 
a  baseball  game  between  the  en- 
gineer* and  supplymen,  resulting  in  a 
victory  for  the  engineer-  by  the  score  of 
12  to  8.  Mr.  Damon  and  his  local  com- 
nittee  deserved  the  many  words  of  praise 
I    up, m   them. 


Air  admitted  freely  at  firing  and  for  a 
•lion  period  thereafter  increases  efficiency 
»nd  reduces  smoke. 


and  the  day's  festivities  came  to  a  happy 
ending  with  the  serving  of  an  appetizing 
dinner. 

The    group    photograph    was    taken    by 
B.  II.  Nensel. 


Obituary 

Egbert    Pomeroy    Watson,   with   whose 
writings  mosl  of  us  are  undoubtedly  famil- 
iar,   died    on    June    22,    from    a    stroke    of 
paralysis  with  which  he  was  stricken  early 
in  September  last.     Mr.  Watson  u 
April  17.  1835,  in  New  York  City,  and  was 
educated  in  the  New  York  publii 
and  at  a  private  boarding 
necticut,  where  he  spent  about  three  years. 
At  the  age  of  15  he  was  apprenticed  to  the 
then  largest    marine-engine   work-   in   the 


1  [868),    "How    to    Run    Engines 
I,  rs"  ,  1899  I,  "Small  Engines  and 
Boilers"    <  [899),   "Manual    of   the    Hand 
Lathe."   "The    Professor   in   the   Machine 
Shop,"    etc.      During   his   later   years.    ,Mr. 
occupied     himself     by     contribu- 
ing  to  various  pi  riodicals  of  the  day.     He 
was    a    member   of    the    Marine    Engineers 
and    Naval   Architects   Association   and  a 
.  -president    of    the    National    As- 
sociation of  Marine   Engineers. 


In   the   article   by    A.    L.    Hodge 

25  number,  a  correspondent  calls 
attention  to  an  error  which  appeared  in 
the  illustration  and  also  in  the  reading 
matter.  The  point  at  which  the  reading 
of  the  absolute  scale  equals  that  of  the 
Fahrenheit  scale  is  not  549.25  degrees,  as 
given,   but    instead   574. _>5. 
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Power  Plant  Machinery  and   Appliances 

Original      Descriptions     of      Power      Devices 
No     Manufacturers'      Cuts     or     Write-ups     Used 


MUST     BE     NEW     OR     INTERESTING 


The  Eureka   Automatic   Water 

Softener  and   Purifier 

1  lu-  Eureka  automatic  water  softener 
and  pur  Manu- 

facturing 1    Mishawaka,    1ml.. 

iturated  lime- 
water  machine,  as  distinguished  from  the 
so-called  milk-of  lime  apparatus,  in  which 
the  Ihnc  i"  added  without  being  entirely 
r<  coming  in  contact  with 
the  rt.tt'r  which  11  is  desired  t>>  purify. 
The-   device  consists   of   two   porti 

iical  decanting  tank  in  which  the 
lake  place,  and  a  smaller,  or 
lime-saturating  tank,  where  some  of  the 
water  is  prepared  before  passing  to  the 
mam  tank.  .  A  sectional  elevation,  which 
will  aid  in  explaining  its  operation,  is 
shown  in  Fig,  1 

Water,  furnished  either  by  gravity  or 
under  pressure,  first  enters  the  top  of  the 
small  sheet-iron  tank  A.  The  water  is 
here    maintained    at    a    constant    level    by 

I  a  float  and.  falling  through  a 
weir,  revolves  on  .1  small  gravity  water 
wheel  which  furnishes  the  necessary 
power  to  operate  the  apparatus.  A  definite 
portion  of  the  incoming  water  is  deflected 
through  the  pipe  H  into  the  lime-mixing 
tank  C. 

The  vertical  shaft  of  this  mixing  tank 
is  hollow,  and  a  predetermined  portion  of 
the  incoming  crude  water  passes  to  the 
bottom  of  the  tank,  turns  upward  and  is 
mixed.  t>\  the  birring  arms  on  the  lower 
part  of  the  vertical  shaft,  with  the  hy- 
rlratcd  lime  which  descends  by  gravity 
from  the  lime  basket  0  in  the  top  of  the 
tank.  In  thus  passing  through  this  part 
of  the  apparatus,  there  i>  formed  a  satur- 
ated lime  solution  which  is  used  as  a 
reagent  farther  on  in  the  softener.  Bi- 
carbonates  of  calcium  and  magnesium  are 

the    principal    scale-forming    ma- 

iund  in  feed  water,  and  these  are 
precipitated  by  the  saturated-lime  solution. 
The  bicarbonates  are  held  in  solution  by 
carbonic  acid  gas,  and  upon  adding  lime 
solution  the  soluble  bicarbonates  are  cm- 
verted  into  carbonates  which,  being  in- 
soluble, are  precipitated.  The  main  body 
of  water  falls  to  the  bottom  of  the  con- 
tainer A.  passes  out  into  a  trough  and  dis- 

into  the  central  tube  D.  It  will 
be  noticed  that  the  overflow  A"  from  the 
lime  saturater  also  leads  into  this  trough, 
causing  the  limewater  thoroughly  to  mix 
with  the  raw  water.  The  tank  K  contains 
a  solution  of  soda  ash.  which  is  the  other 


reagent  ordinarily  used  in  the  apparatus, 
rhis  1-  introduced  into  the  incoming 
water  in  accurate! j    measured  quantities, 


1  \ olume  being  U-.  'I  In 
the  sectional  di  aw  ing  1-  >ho> 
connected  with  an  arm  in  the  trougl 
through  which  the  watei  enters.  This 
tlo.ii  is  raised  or  lowered  in  direel  propoi 
tion  i"  the  quantity  of  water  used,  and 
thus  intr.  idui  es  a  greatei  1  n  smallei 
amount  1  f  the  soda  solution 

Vnother  floal   F  has  conm  cted   to  it  a 

rubber    tube    leading    down    to    the    valve 


Uu-ngcot    I  auk 


FIG.    I.     SECTIONAL    VIEW    OF   "EUREKA      AUTOMATIC    WATER    SOFTKXEK 


JuK   .v.   loog 

which  the  solution   i-  inti 
into  the  main  current   of   water,   so  that 
•1  opening  in  the  valve  will  give 
ly    unifi  rin    results    regardless   of 
lution  in  the  tank  A.'.     Sul- 
phates when  present  in  feed  water  form  a 
hanl  scale,  and  it   U   for  removing  these 
that  tin-  soda-ash  solution  is  used.     Soda 
ash  Id  -  the  formula  N'aiCo«,  and  combin- 
ing   with    calcium     and     magnesium     sul 
•    :111s    sodium     sulphate,     and     tin 
carl"  nates    of    calcium    and    magnesium, 
which     arc     insoluble,     are     precip 

sulphate    is    infinitely    soluble    in 

water   and   decs   not    make    scale.   its   mil} 

icing  that   when   present   in 

nlrated    solution,    it     is     liable     to 

aming  ;    therefore,    an    1  >c<  asii  mal 

tl  e  density  of  the  sodium-sulphate 
solution. 
Immediately  upon  the  commingling  of 
gents  with  the  crude  water,  the 
chemical  reaction  sets  in,  the  mixture 
usually  assuming  a  milky  appearance,  ac- 
cording to  the  amount  of  impurities  pres 
eat  In  Fig.  1  is  shown  the  center  tube  P 
in  which  the  reaction  takes  place  and 
which  extends  down  nearly  to  the  bottom 
of  the  apparatus.     After  passing  from  the 
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the  main  tank,  whence  the)  maj  bi 

the  sewei  bj  occasional!)  opening 

the  valve  at  the  bottom 

water,   continuing   upward,   passes 

through  the  perforated  diaphragms  J  and 

/'.   between    which    is   placed    filtering    ma 


125 

a  float   valvi 
loc  ition  of  the  floal   and  othei    p 

it  in.     [11 

operation    it    1-    automatic,    requiring    no 

attention  whab  he  daily  chary 

•     and  bli  .\\  ing  off  by  open 


tng  sludge  valves  to  remove  precipitated 
impurities  in  the  lime  tank  and  decanter 
Where  the  water  lias  suspended  impuri- 
ich  as  animal  or  vegetable  matter, 
silica,  etc..  other  reagents  are  added,  when 
needed,  in  addition  to  the  ordinary  ones. 


Sargent  Gas  Dust  Determinator 


il'     EITHER  A      \\   VI  KK    SOFTENER,  SHOWING   I 'I   I   ULS  OF  ME(  11  \X  !.-'■! 


bottom  of  this  tube  the  water  and  sus- 
pended precipitants  pass  spirally  among 
the  slanting  settling  plates  as  indicated 
The  cross-section   of   watei 

lively  large,  the  velocity  is  greatly  les- 
sened and  the  scale-forming  material  has 
ample  opportunity  to  be  deposited  in  flakes 
which   gravitate  to  the  cortical  b<  • 


terial    to    arrest    any    suspended    matter 

which  may  ha  '  on   the 

conical  plates.  The  purified  water  is  then 
drawn  off  through  the  pipe  Y  as  needed 
The  apparatus  is  full  of  water  at  all  times, 

and  when  the  purified  water  is  drawn  off 
it  lowers  the  level  of  the  water  in  the  de- 
canting tank  and  opens  the  water 


An  instrument  known  as  the  Sargent 
gas-dust  determinator,  the  purpose  of 
which  is  to  determine  the  amount  of  dust. 
tar  or  moisture  in  gas,  lias  recently  been 
put  upon  the  market  by  the  Sargent 
Steam  Meter  Company,  j/i  to  285  East 
Madison   street,   Chicago,   111. 

When  desiring  to  make  a  test,  a  filter 
paper  which  has  been  perfectly  dried  and 
weighed  is  placed  iii  the  cone-shaped 
holder  on  each  side  of  the  gas  meter.  A 
small  incandescent  lamp  is  fastened  in  the 
lower  half  of  each  cone  and  is  kept 
lighted  while  g       1  ing  through  the 

filter  paper.  This  lamp  keeps  the  filter 
paper  dry.  so  that  any  moisture  in  the 
gas  maj  be  absorbed  by  the 

calcium    chloride,    which    is    contained    in 
flasks  and  is  connected  with  the  di 
of  the  filter.     From  these  flasks   I 

through  the  meter  to  a  calorimeter, 

into    the    at- 

li  nerally   from   3   to   5   cubic 

■  1  i  is  .di. iw ed  to  pass  tho 

m.ter   for  each   determination   and   while 

in    progress    the    filter    holder    on 

one  side  of  the  meter  may  be  thrown  into 

commission  as  soon  as  the  other  is  shut 

off.     The  stop  cock  above  the  filter  holder 
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Julj 


.mil  the  cock  back  of  the  incur  at 

lo  change  the  flow  "i  vta-  fn  m  one  filter 

ther.     After  .1  known  quantity  of 

!  through  ;>  filter  holder,  a 

differential   screw   al   the  top  i-   loosened 

ining  the  filter  paper 

ed,  taken  t"  .1  laboratory  and  the 

•liter   paper   taken    out    ami    weighed.      The 

this    weight    ami   the 
if  the  filter  paper  determined  be- 
sting  divided   by    the    number   of 
cubic     feet     passed     through     gives     the 
amount  of  dust  or  tar  per  cubic 
metered 

\  similar  increase  in  the  weight  "f 
the  calcium-chloride  glass  after  a  known 
quantity  of  Kas  has  p  h  divided 

In  the  number  of  cubic  feet  metered  gives 
the    amount    of    moisture    per    cubic    feet 

of  gas. 


B 


usiness   Items 


Tin-    American    Pullej    Company,   of    Phila 
lias   leased    the   Btore   at    i 
Clinton  street,  Chicago,  III.,  am]  carries  there 
a    complete    assortment     ..('    its    wrought  Steel 
licit  pulleys  ami  sash  pulleys. 
The  Harrisburg  Foundry  ami  Machine  Works 
ointed    I      W    Jackson,   who   has   been 
connected  with  it-  engineering  ami  sale 

■   number  of  years,  dis 
die  Baltii  idquarters 

at  1415  Continental  Trust  building. 

I:     i.     Baker,   who   has   been    n ntly   con- 
nected  witli   the  department   "f  experimental 
tii.-   I  ni\  ersity   of   Wisconsin, 
of  which  he   i-  also  a   graduate,   has  entered 
es   "f    \     l'..  in.  in.   consulting   engi- 
111. 
John  Si  announces 

that  he  has  opened  offices  at  107  Merrimack 
-treet.     Lowell. 

attention   to   power  and    industrial    plants.     He 
is  a  member  of  tip     \    -    M    E.,  A.  S.  N.  A.  ami 
■ 

I 
Rules. 

be  past  15 
years  ha-  been  associated  with  the  Clayton 
Ah-  Compressor  Works,  has  been  enj 
He-  American  Air  Compressor  Works,  as  super- 
intendent of  its  plant  in  Brooklyn,  N.  Y.  Mr. 
KIttleberger  ha-  hail  wide  experience  in  the 
construction  of  air  compressors  ami 
pumps. 

Tie-   Ball   Engine  company,   of  Brie,   Tenn., 
ha-  Just   Issued  a  new  catalog,  "P,"   treating 

.  ••  automatic  ami  C 
gincs,  with  nondetachlng  valve  gear.  The 
catalog  contains  fn  pul-cs.  lnxT.  ami  besides 
describing  anil  illustrating  lies.-  engines,  six 
full-page  Illustrations  of  typical  Inst 
enhance  the  value  ami  attractiveness  of  the 
work.- 

The    International     Acheson    Graphite    Com- 
pany, of  Niagara   Falls,  N.  Y..  has  Jus 

;|      new       fold  e      ,,f      its      Vai't'lUS      p|o- 

ducts,  which  Include  electrodes,  dry-battery 
tiller,  paint  pigment,  electrotyplng  leads, 
graphite  for  lead  pencils,  Drearms  lubrication, 
general  lubrication,  ami  a  superior  line  of 
graph! ted  greases.  The  folder,  295  B,  is 
handsomely  printed  in  two  colors,  ami  will 
be  sent  on   request. 

The    American    Steam    Cauge     and      Valve 
Manufacturing    Company    has    recei' 
the  Newport  News  Shipbuilding  ami   1- 
Company      an     order     for    eight    Government 


..-iiv.-s    f.u-     the 
t.  rpedo  Roe     ami   "Terrj 

red   i   the 

William  Cramp  ft  Sons  Ship  ami  Engine 
Building   Compa 

for   torpedo  boat   desti  :    ami   :;i 

The  n  >\  Jobns-Mnnvllle  Company,  New 
York,  has  taken  the  Belling  agency  In  the 
United  sun,-  ami  Canada  for  the  products 
of  the  American  Hair  Fell  Company,  which 
Includes  hair  felt  for  all  purposes.  Baeder, 
Ailamson  ft  Company,  Philadelphia,  Penn., 
have  discontinued  the  sale  of  hair  felt  Henry 
.1.  Bellman,  who,  for  man]  years,  was  con- 
nected with  thai  branch  of  their  business, 
in   appointed   manager  of  th. 

depart at  "f  the  n    w.  Johns  Man 

-i!i    headquarters     at      loo     w  llllam 

slr.-.-t.    New     York. 

The    William     I:      Scaife    .V     Sons    C l-niiv. 

Pittsburg,  Penn.,  manufacturer  of  the  Scaife 
ami  "We-Fn-Go"  water-softening,  purifying 
ami  Hlter  systems,  has  completed  an  addition 
to  its  present  plant  at  Oakmont,  Penn.,  to  ac- 
comi late  ii-  Increased  business  in  tie  build- 
stems  i"i-  the  purification  of  water 
for  -team  boilers,  Industrial  ami  domestic 
uses.  The  Investigation  on  the  part  of  oaanu- 
asfng  steam  boilers  ami  water  in 
Industrial  processes  has  meant  a  continued  in- 
crease in  tie-  number  of  "We-Fu-Go"  ami 
water-purifying  systems  in-i 

The  I-:,  Keel.-r  Company  has  been  awarded 
the  contract  o  Me-  i  nfted  States  Government 
for  l.nilers  tor  three  separate  electrical  in- 
stallations at  Pacific  -  coasl  fortifications. 
There  will  he  two  ion  horsepower  water-tube 
boilers  for  Fort  Stephens,  Ore.,  at  the  mouth 
of  the  Columbia  river,  about  one  hundred  and 
ten  miles  west  of  Portland :  two  150-horse- 
power  in  Fori  i  isej  on  Pugei  sound,  about 
forty  miles  north  of  Seattle,  and  two  200- 
lowet  at  I  --ii  Scott,  for  the  Pi .  sldio, 
which  adjoins  the  city  of  San  Francisco,  Cal. 
This  contrail  was  awarded  after  careful  ex- 
amination oi  ih,-  details  "f  the  equipment  of- 
fered and  a  thorough  Investigation  of  the  ser- 
vice rendered  by  boilers  already  in  operation 
on  the  Pacllii  coast,  using  California  oil  as 
fuel. 

The  business  oi  the  Wis tsln  Engine  Com- 
pany, at  Corliss,  Wis,,  continues  to  increase 
.ind  tlc-y  report  orders  for  this  week  for  five 
more  engines,  line  order  covers  two  standard- 
speed,  horizontal,  cross  compound,  heavy-duty 
Corliss  en  i  1200  horsepower  and 
'mo.  ted  to  Mm  kilowatt  direct  eur- 
i  alius  They  will  he  installed  in  the 
central  power  plant  of  the  Oliver  estate,  at 
Pittsburg,  completing  the  layout  of  engine 
room  No  1.  Another  order  (constituting  the 
fourth  order  from  the  Oliver  estate)  covers 
iple  heavy-duty  Corliss  engines  of  the 
ii  Engine  Company's  higher  speed 
type.  Each  develops  600  horsepower  and  is 
direct-connected  to  a  mo  kilowatt  direct  onr- 
1'iit  generatoi  The  .1.  F.  McMillan  Com- 
pany,   oi    si     Paul,    Minn.,    has   also    ordered 

one     of     these     higher  speed     Corliss     engines     for 

e  to  furnish  power  for 
the  remodeled  electric-transmission  system 
now   being  installed. 

The  Trimont    Manufacturing  Company,   of  55 
Amory    81  Mass.,    has   for   over 

-oil'  its  line  of  wrenches. 
The  "Trimo"  wrenches  consist  of  live  distinct 
ed  undei  the  trade  mark 
o  >  ■  I'ipe  wrench, 
monkey  wrench,  chain  wrench,  hasin  wrench 
and  narrow -jaw  autotnonile  wrench.  These, 
with   tie-  pipe  i  utter,    comprise    the 

output     of     this     important     industry.     Each 
lanufactured  by  the  company  is  inter- 
changeable  in   all   it-   parts,   so   that   each    lint 
can  be  ea  er      orn,  guaranteeing 

to  the  user  of  wrenches  a  large  saving  of  money. 
The  handles  and  jaws  of  all  these  wrenches 
are  made  of  drop-forced   steel   and  are   paneled 


in    i he   forging,    -o   that    the    handles   combine 
both  lightness  and   Btrength  a-  prominent    del 

toie-      i  poo     i  ii    pan   oi   the   handle   oearel 
the   frame  a   hit:   is   formed   which   protect     tl 

men!   to  th  it   part 

when-   the   greatest    strength   c    req d      I  in 

In  Hie  mo.  able  ja«  and  nut  an-  rounded 
thus  preventing  the  threads  in  these  parts  iron. 
stripping  or  burring. 


Help    Wanted 

Advertisement*    under    this    head    are    ins 
.   ,i nt.\   p. r   line.     About   six    word*   i 

WAN  i  i .  I  >     rhoroughly      competenl        tafl 

specialty  salesman;  on,-  that  can  sell  bin 
grade  goods      Address      \l     M    Co.,"   Power. 

\\  ENGINEER  in  each  town  to  ,-u  th, 
best  rocking  grate  lor  steam  boilers  Win. 
Martin  Grate  Co.,   281    Dearborn  St.,  Chicago. 

WANTED  A  good  live  agent  in  e- ,-r 
shop  or  factory   In  the   c    S.,  to  sell  one  of  the 

own   p  eps  ra  I  Ion      unoving    grease 

and  grime  from  the  hands  without  injury  to 
the     skin.      Absolutely     guaranteed        \n     .m.-iii 

i-  in   in  ike   Mom   - s  •;,  no  ovci    and   ahovi 

hi-    regular    salary.     This    is    no    take.     Write 

imple  -o"l  agents'  terms.     The  Klen- 

zola  Co..  Erie,  Pa. 

WANTED  Young  man.  graduate  in  mechan- 
ic ii  engineering,  with  one  or  two  years'  pracl  leal 
expet  ience  in  combustion,  to  i  ake  cha 
lime  kilns.  Plant  located  25  miles  from  I'lul.i 
delphia.  State  age,  training  and  experience 
Charles  Warner  Co..   Wilmington,   Del. 

WANTED  Experienced  draftsman  on  steair 
piping,  building  construction  and  powei  plant 
design,  state  experience,  salar>  expected,  add 
ejve  references  Vidro--  Const  met  ion  Dep't. 
Consolidated  Gas,  Electric  Light  *  Power  Com 
cington  and  Liberty  streets,  Baltimore 
\id 

MASTEB  MECHANIC  tor  luce  pumpfflj 
station;   must   be   first-class  machinist    ami   fan 

ill  ir  with  water  lulu-  boilers  and  Corliss  engi 

Ipply  by  letter  giving  age,  education  Bfli 
experience.      Box  7  I,  l'nw  i:u. 

\\  VNTED  -By  a  leading  casualty  company 
technically  educated  men  with  piactical  expert 
-  me  in  mechanical  lines,  for  positions  in  Inspec 
cm  department.  Reply  fully,  stating  exjieri 
ferences,  salary  expected,  etc..  to  Bo> 
72,  Power. 

Situations  Wanted 

Advertisements  under  tins  head  are  inseriet 
for  25  cents  /» r  line.  About  six  word!  mak* 
a  lint  , 

MECHANICAL  ENGINEER,  graduate,  will 

-, •  i  .i i  years'  experience  in  general  machinery 
gas  engines,  automobiles  and   pumping   inaehin 

-  responsible  position.     Age  28.     Bin 

70,  Power, 

CHIEF     ENGINEER,     accustomed     to     th> 

ration    of   large    industrial,   electrical   powe 

plants  and  capable  ol  producing  results,  wouli 
hke  to  connect  with  a  concern  which  desire 
a  Hrst-elass  man.      Box  Tii,   POWER. 

WANTED  -Position  as  electrician.  29  year 
0I  ,..,.  1 2  years'experience  as  machihi  I  IQ 
electrician.  Can  give  good  results.  Married 
sober;  like  to  change  place.  "J.  A.  L.,"  Ho: 
7.-,.  Power. 

ENGINEER,  married.  35  years'  experiene 
with  stationary  and  locomotive  engine-,  desire 
position.  Aiblre-s  F.  11.  Van  Nine.  51  Centra 
Ave.,  Jersey  City,  N.  J. 

Miscellaneous 

Advertisements  under  this  haul  are  insert* 
for  -'.-.  cenls  ;»r  line.  About  six  words  max 
a  Km . 

PATENTS    secured    promptly    in    the    Unite 

States     and     foreign     countries.      Pamphlet     p 

inn   lotion-      sent       tree      up pie-l        C       I 

Parker  I'.x-exaiintier,  I  .  S.  Patent  l  Uhee 
McGill   Bldg.,   Washington,   D.  C. 

\\Y  FIRM  or  engineer  in  charge  of  a  steal 
plant  thai  are  troubled  with  scale  in  their  boiler 
can  get  absolutely  free,  the  best  indicator  am 
reducing  wheel  made,  with  velvet-lined  mahogan; 
i  ,,i  particulars  address  Great  Lake 
Chemical    Works,    Manitowoc,    Wis. 

CARD  PUNCHING  MACHINES;  POffl 
PONEMENT  OF  OPENING  OF  HIHS  Hi 
lime  for  the  opening  of  bids  for  furnishing  al 
the  labor,  materials  and  work  necessary  for  th 
construction  in  lots  of  inn.  l.r>n,  -.'no,  250  o 
500  automatic  card  punching  machines  am 
delivering  the  same  complete,  free  of  cnarg 
for     transportation,     at     the     Census     building 
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Plant  of  the   Commonwealth  Power  Company 

Superheated  Steam  for  Reciprocating    Engines,    a    Novel    Feed    Water 
Heater  and  an  Oiling  System    Unusually   Complete   in    Its  Appointments 


B  Y 


O  S  B  O  R  N 


M  O  N  N  E  T  T 


i    the    b  f    Milwaukee 

e    are    a    number    of    office    bull 

ml  business  blocks  owned  bt 

nil    allied    interests,    the   lighting 

heating    of    which    have    been    main- 

.t    number    of    isolated    plants. 

the    number    of    buildings    increased, 

e  plant>  became  inadequate,  and  when 

Majestic    theater    building,    which    is 

id  largest  propert)   to  be  added 


;'.  ir  the  different  buildings,  the  new  plain 
to  be  i.  ter  and 

fuel  and 

:  renl    to    substations    in    th 
if  the  citj    for   local   distribution. 

In    working    cut    th  nl    thi 

further  decision  to  furnish  all  the  power 
for  the  Schlitz  brewer)  greatl)  improved 
matters  from  an  operating  standpoint,  so 
thai    when    all    necessary    transformations 


vboul  the  time 
power   load   drops   off,   the   office 
building  lighting  u  ill  nd  in  the 

evening  tin  regular  theater  lighting  ser 
vice  will  take  current  until  a  lati 
Some  elevator  and  power  load  will  also 
be  supplied  to  the  dowhtown  buildings. 
Working  in  this  manner  the  plant  will 
inder  exceptionally  favorable  cir 
cumstances.  aided  to  no  little  extent  by  the 
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the    holdings,    was    projected,    it    was 
deemed  advisable  to  work  out    some  plan 
by   which    relief    could    he    obtain 
■     the    existing    power    conditions,    and    the 
service  improved.     The  matter  wa 
m  the  hands   of  the   Power   Impr 
Company,  consulting  engineers,  and  a   so- 
lution of  the  difficulties  wa-  finally  evolved 
in   the    shape    of    a    central    station    with 
which  to  supply  all  the  liehtiner  and  power 


which    are    now     in    progri  - 

should  he  remarkabl) 
high,    resulting    in 

and  investment 
considering  the  service  rendered.  Theo- 
retically this  will  work  out  somewhat  as 
inning  with  the  da\  power 
load,  the  demand  will  he  fairly  heavy  and 
constant  from  the  brewery,  and  in  the 
•i  the  matinee  theater  lighting  will 


synchronous   motor-generator   -its   in   one 
of    the    substations,    with    their    bi 
ii    the    power     factor         \ 
things    taken    togethi  r    det 

if  a  central  generating  plant  dis- 
placing   the    several    small,    uneconomical, 

deil  one-  formerly  used.  Con- 
Stderable  boiler  capacity  is  retained  in  the 
substation  at  the  Alhamhra  theater  build- 
ing, and  will  he  used  to  furnish  steam  for 


p<  >\\  er  and  hie  engineer. 


flllj 


■ 

■ 


which    it    Ikis 
lower    lake 

d    • 

in    .i    hopp 


and  which  will  led  by  tin 

li  ndants  in  warm  weather. 

\    Webster    Kukri    conveyer    tram 

of  which  i-  placed  in  froni  of  each  oi 

Moor   bo 

,-  r  h  ill  hold   .iS 

1 1|   coal  ci  ial  weig 

device  atl  ing    track   of 

■Mil 


ur~~ 


=quare  and  divided  by  a  fire  wall 

I 

rests  1 
and  coal   for  power  purpo  • 
to    the    furnaces    without    having    to    be 
handled  by  hand.  arefully 

selected  -via    mine-r 

minons.     It  is  unloaded  bv  mean; 


Fin.    2.     GENERAL    PLAN    OF    STATION 

bolt    i 

which  exl  .1...  k  line  for  a 

distance    of   several   hundred   feet   to   the 
■  ■  ■  i    :      Fig    8 
terminating  in  ;i  hopper  or  chute  leading 
to  the  power-'  .  nt.     [nside  the 

plant  the  lofty  ci  ilings  and  large  windows 
for  light  ;md  ventilation  give  a  comfort- 
able,  roomy  effect,  pleasing  to  the  visitor. 


Special  Furnace  Construction 
The    hoili  r      are    divided    into    hattetil 
of  two  each,   with    ;pa  :e   for  am 
tery  of  the  same     izc,  and  arc  fitted  wit 
improved    Rom  fn   tin      cttffli 

own    in    Fig.   4.   the  boilers   and   fir 
naces  have   been   treated  cparate  an 

distinct     institutions     and     illustrate    tl 
modern       tendency      in      this      directio 
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EXTERIOR    OF    POWER    HOUSE    SHOWING    CONDENSER    AND    COAL    CONVEYER 


. 1 1  1  \      llic 

full    leu  and    with    the 

■.nil   the 
'  111       thi>       bl 

and    hi 

1 
the  banl 

I 
boiler, 
i  r   itself,   I"  i 

I 

• 

rearboili 

r    and    up    tl 

the  mail 

1 

thru    when    cli  may    fall 

away   in  either  directi  eader  is 

I  ough  around 

ny  con- 
i    through    traps.      All    liig 
sure     piping     has      < 
acetylene    blowpipe    welded    flange    joints 
made    up    with    Wilcox    self-sealing   gas- 

from    the    top    of    the    header    and    come 
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lull 


i  goo 


ihrougli    the    oil    separator    and    mingles 
with  the  incoming   water  on  the  circular 
l>ans  in  the  upper  pan  ..i  thi   heati 
Ing  "in  "ii  one  sidi   al  the  ^ •  -i '      Vs  shown 
bj    the  arrows   the   watci    passes   upward 
<  i  s  •  I  filter  m  the  lower 
and  i-  fori  ed  bj   the  feed  pump 
into    the    prcssun     filter    chamber    which 
itself    is    surrounded    by     exhaust 
Passing  downward  through   this  filtei    the 
.  -  i"  the  boilers.     On  opening  the 
blowoff  .V.  the  lower  filter  bed  i-  Rushed 
in  a  direction  opposite  to  that  of  the  filter- 
in.       Similarly.    n In  n    the    gage    5? 

shows  that  the  pressure  filter  has  become 
foul,  it  may  be  blown  out  in  an  upward 
direction  with  boiler  pressure  bj  opening 
valve  . /.  If  ii  becomes  necessary  to  clean 
the  upper  filter,  the  chamber  can  be  by- 
passed,  the  top  may  be  removed  without 
breaking  any  joints  and  the  filter  cleaned, 
■vhich  time  the  rest  of  the  ap- 
paratus   i-    in    iration    as    an    ordinary 

aha 

It  will  be  noted  thai  the  overflow  E 
runs  into  the  oil-extractor  drip  pipe.  Thus 
when  tlu-  heater  overflows  it   flushes  this 
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down  overhead  to  the  throttles  through 
Crane  receive!  separators.  One  oi  the 
features  of  the  boiler  room  is  found  in 
the  convenient  runways  which 

nakc  the  pipi    - 
conveyer   and   weighing   apparatus   access- 
ii  rators. 
Feed  narily  taken  from  the 

condenser   botwell   by   a    service   pump    in 
tl  to  the  heater, 
ept  one  exciter  set, 
hi  re     i-     a  I n 
aliundai-  ■  am    for    main- 

taining tl-watcr   temperature. 

From  thi  inr  one  of  twi •   Pres 

!   pumps   delivers   the   wal 

header  laying  over  the  boil 
er>  with  suitable  brai  These 

pumps  arc  of  the  outside  center-packed 
type    with    br 

inch  cylinders.  \  connection  direct  to 
tin    ri\.  :  rovided 

a   further  pre- 
caution city    water  i 
a      shown    ill    ' 

Feed-v 

nt  of  the  boil  .    will  be 

combination  open  ai 

,':er  and  lilter.  made  in  Milwaukee  by  John 
features 
and    has    never 
struction   will  undnub 
Referring  to   Fig.   ~.  whicl 

the    princip 
actcristics  are  easily    seen.     It   is 

rscpower    and   consists    essentially 
of    a    vertical    cylinder    of    boiler    plate    6 
diameter    by     14    feet    In. 
am   enters  at   the  ' 
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FIG.  6.     ELEVATION   OF    PUMP    »ND    HEATER    PIPING 


TIC.    -      FEED-WATER     HF.ATF.R   IN-    SECTION 


pipe  with  ho(   water.     An  automatii 
F  on   the   "il   drain   traps   the   steam,   bul 
allows    water   of   condensation    in    the   pipe 
K    t"    pass     i"     the     sewer.        I. 
for      different      back      pressures      which 
ii   may   be  desire  -  in  the  exhaust 

and     sliding 
weight  arc  provided.    I  hie  of  tin    I 
if  Hi.    In  ,ii.  i    :-  thai  tin    im  oming 
>te.-im   has   to   pass    up   through   il 
bod}  "i  water,  thus  reducing  the  teiidcnc} 
...  1   off  after   passing   over  the 
pans 

The   Engines 
Here  the  smooth   ccincnl    wall- 
as the  ceiling  are  painted   a   dark  yellow, 
while  the  concrete  floor  is  done  in  brown. 
Spanning  the   room   is   an   electrical!}    op- 
erated tra\  eling    :rani    contn  illi  .1   fn 
floor  bi   pin. lam-,  making  il  a  simph   mal 
icr    in    handle    am     piece    of    app 
Three  main  generating  installed, 

two   of    rooo  kill  iw  atts   eapacit} . 
52X48-inch    cylinders,    and    one    30x40x36 
inch  unit  raid  at  750  kilowatts.     The}  all 
consist      of      Allis-Chalmcrs      cro 
pound  engines  and  tl  yolving- 

field   generators,   titc   engines   being   guar- 
satisfactorily      with 
.  -  at  the  throttli     In 

from  tin  made  by 

.  .ial  feature 
other  details  being  considered  nec- 
.  care  of  this  ami 
superheat.  They  arc  of  the  heavy-duty 
type  with  two  eccentrics,  and  it  will  be 
tinted  that  each  cylinder  i-  fitted  with  a 
tail   rod. 

Oiling     System     Unusually     Co 

An    oiling 
in  its  appointments  has  been  installed.     It 
is  known  as  the  Mori  h  gravity 

system,  and  has   for  its  distinguish] 
ture  the  fact  that  two  lots  of  ..il  are  used, 
one  being  -'it  rest  and  precipitating 
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FIG.    lO.     DETAILS    of   OH.INT.    SYSTEM 
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impurities  that  the  filter  is  unabli 
nunc,  while  tin  other  i^  in  usi  passing 
■trough  the  filter  in  the  ordinary  manner. 
In  this  particular  installation  approximate- 
gallons  "t  "il  arc  in  circulation  in 
tin-  system,  with  an  equal  union nl  being 
purified  by  precipitation  while  bci 
in  resei  \  ntial  elements  of  the 

fastem  consist  of  an  elevated  gravity  tank 
from  which  the  "il  flows  to  the  engines, 
a  separator  to  i ; i k «.-  out  wati 


ing  the  oil.     It   is  c>  idem   thai  the  lifting 
lent    works  .  •    ever} 

raised  that  portion  of  its  di  wnward  stroke 
which  has  been  completed  and   wl 
pends  on  the  amount  of  oil 

;    this    system 
stalled   are  (  [he   two 

if  oil    maj    b 

l<  ii    ed  «  hile  the  plant  is  in  op 
eration,  without   interruptin 


the  ilnii 

for  pari:, 
As  to  the  nli 

pc  ii 
in  multiple   so   that   they   n 

lie  three  main  tauk^  wen 
nd  slightly  gn 
volume  than  cither  b 

ptj  ing  ii 

i  . 


AND   OTHER    EQUIPMENT  OF  OILING    SYSTEM 


OIL  PUMP  PEDESTALS    VXD  TELLTALES 

ire  screen  for  removing  tin 
-.  the  filters,  a  receiving  lank  and 
Iter  are  of  novel  de- 
de-acting 
plunger  pumps  driven  by  electric 
The    upper    pump    pedestals    are 
a     12  and   the   lower   part   of 
the  pumps  can  be  seen  in  the   new  of  the 
equipment  in  the  basement.  Fig    it.     Each 
pump    lias    an    individual    elect ri 
which,  when  the  pump  is   in    service,  runs 
constantly,   driving   by   worm   gear   n   disk 
and  connecting    rod   attachment   by   which 
the  plunger  and  weights  are  lifted.  Gravity 
ses  the  plunger  to  descend  pump- 


ply,  and   being  able  i  j 

back  i 

it   is   practically    as    j 1    a 

When  it  is  desired  to  change  the  oils;  the 
content  ;  iving   tank   i 

to  the  gravity  tank  and  the  pump  is  con- 
nected to  the  filter  di  ,.    Then 

iving  tank  is  thoroughl)    cleaned 

wiili  a  i  ub  brush  with 

mnecl  ii  n.   furnished   with   the   sj  s 

lei        CI  il  in  the  precipitating  tank  is 

I    .  [  int    tl 

water  under  low  pressure,  and  the 
precipitating  lank  is  cleaned,  after  which 
the  dirty  oil  coming   •'•  city  tank 

by  way  of  the  engine  drain 
it  d  allowed  to  run 

e  p       |  I 

r  and  drip  lii 
the   w ash    w;  t  r,   i  lil,   dirt,   e1 

lowed     tO     BOW     to     tl* 

When  the  gravity  tank  is  eniptj  il 
passed  by  suitable  valves.  The  put 
put  on   the   system  d  iw    from 

;i  oil  in  the  receiving 
returning  through  tin 
back   to   the   receiving  tank.     Th 
accumulator    I 

ravity  tank.  When  the  cleaning  of 
the   upper   tank    is    completed    thi 

tank    and    the 
si  t.  in   returns  to  grai  iry  feed 
oil.     All   the   element  -leaned 


i  \  i ,  i  \  i     \  \  1 1 

OIL 


■  U L    I'l-'ir     M  VNIFOLD 

ill  di  tails  ■  f  thi    ' .;:  piping  sj  stem 
have  been  worked  out  so  that  the  different 

■ 
Fig.  g  indicati  n  of  the  piping 

p  id  to  tin  different  engii 
i  that  the  drains  ■ 
■    in  one  drip  manifold  and 

that    there    are    no    elbows    or    sharp    turns 
in  the  system, 

ith  a  flexible  wire,  without 
breaking   anj    joints    or    interferin 

Morris    patent    automa  I 

cssary   and    N  ipic    oilers    are 

provided 
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h, 
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tanks,   i 

rel   into 

1  he   pumps   u> 
the    re- 

with   thi  .    precipitation 

tank. 

At  m.  . 
All  the  engines  exhaust  into  a  lii 

nil  Tomlinson 
barometic  condenser  on  tin-  outside  of  the 
station.     The  exhaust    line   starts   with   a 
diameter    of   24    inches    and    incn 
X1  inches  at  the  riset  the  con- 

ion  water  is  taken  from  the 
river   by    10-inch    sinj  ntrifugal 

pumps   in   duplicate,   which  are   located   in 
the   b  iler    room   basement    just    about    at 
the   level    of   the   river   ami    thus   giving    a 
minimum    lift.     These   pumps   are   driven 
by    t2x  12-inch    Lycoming    engines,    oper- 
ating in  common  with  all  tin-  other  steam 
driven   auxiliaries   on    superheated    steam. 
duced  to  100  pounds 
for  this  purpose.     To   complete   the   con- 
■  quipment,    there    is    a    Burnham 
dry-vacuum    pump    in    the    boiler 
room,     connecting     with     tin     condenser 


ipply  con- 

thc  elcctricall)    oper- 

1  unloading  de\  ices  in  th< 

yard.     I  i-   intermittent,  and 

more    of   the   motors    be 

started    at    the    same    time    it    would    entail 

a  considerable,  instantaneous  overload,  lo 
take  care  of  this  fluctuating,  intermittent 
load  the  motor  generator,  which  is  of  75 
kilowatts  capacity.  1-  provided  with  a 
~ooo-pound  flywheel  and  the  direct -cur- 
1    ilii-    interpole   type, 


panel  is  located  a  curve-drawing  watt- 
meter. One  panel  is  provided  foi  each 
of  the  two  main  three  phase  power  circuits 

the  power  house.     These 
underground   ami   consist    of   230,000   cii 
cular   mil   conductors,  terminating 
liushars  in  the  brewery,     From  thi 
one  circuit  of  tin  ized  conductors 

0  the  Alhambra  theater  building 
and  .1  similar  one  extends  to  the  Majestic 
building.  Both  the  latter  circuits  are  also 
underground. 


FIG.    IS.     MOl  M     -1  .    mill    SOLID  FLYWHEEL 


.  ■.  inches 

of   vacuum    is    ordinarily   carried,    but    28 
; 
sary. 

For  regular  excitation  purposes,  an  Al- 

r,  thrcc- 
3    75-kilo- 
watt.   no-volt   generator,  while  it 
is    held    a    too-kilowatt    Jenny    multipolar 
dynamo,  direct-conni  ixi2-inch 

Idea!    engine. 

Fig.   1 ; 


guaranteed  to  stand  a  250  kilowatt  mo- 
mentary over;.  11  sparking.  This 
set   run-  at  825   revolutions  per  minute. 

I  >i  - ' '  

Switchboard     fa  lilities    are    simp],     but 

adequate.        Xo     high-tension     current     is 

brought  lo  tin   h.ard  its. -If.  the  main  buses 

being   located   at    a   considerable   distance 

back   1  i  nid    closed    in    bj    a 

I  ir    and    exciter 

rry  the  usual  instruments 

ntrol    and    on     the    main     station 


r     ...    ..I". 

in  \r.l<  \\l    ok   ELECTRICA1 
SECTIONS 


In  1I1.      .  1  im     Uhambra  huikl- 

ing,     where     tin-     largest     substation     is 

'     ''in       ttOI       -els 

of    55,  1     kilowatts     ,-,  pai  in 

.1-       Both  of  the  larger  1  mes  arc 

'  ous  outfits,   while  the  smaller  one 

Dpi      tied    by    an    induction    motor    and 

takes  care  of  the  lighl    load   periods,  heitlg 

.  -I    for   starting    the   others   on   the 

direct-current   side.     Current   at   220  colts 
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d  distributed  on  the  three-wire 
taken   off   these   machines    for   general 
rposes.      riiis  direct-current   servic*  ex 
ids  bj  means  of  a  tunnel  to  the  Majestic 
.•.iter  building,   where   no   motor  genei 
>rs  have  been   installed.      ["he  alj 
[-current  busbai  -  a(   the    Vlhambi 
IJestic    are    tied    togethei    with    a    line 
i.   laid   in   the   tunnel,   so   thai    in   case 
Ikt  .mh   .'i  the  lines  from  the  brewery 
disabled,  the  other  one  maj   carry  the 
lire    downtown    load.      This    is   evident 
>m  an  inspection  of  Fig.   17.  which  also 
>w-   the   other    salient    features    of   the 
etrical  system. 


Italian  Boiler  Requirements 


Consul   Albert    II.   Michelson,  of   Turin. 
;  furnishes  the  following  report   for  the  in- 
formation    of     American     manufacturers 
in-    the    laws    and    regulations    of 
iverhing  tha  construction   and   use 
ilers . 
1  In-    attention    oi     American    manufac- 
i  stationary    and   portable  boilers, 
lives,     locomobiles,     steam     rollers, 
utomobiles,  steam  agricultural  nia- 
luncry,     house-heating     boilers,     retorts, 
-tills  and  cor.densers,  and  accessories  and 
arts    of    all    these,    is    drawn    to    the    re 
piirements  in  forci    in  Italj  governing  the 
■  instruction    and    use    of    boilers    of    all 
which    are    rigidly    enforced    and 
most  carefully  observed. 

1  acts  from  these  law  - 
mil  regulations  cover  their  principal  re 
lllirements,  as  far  as  American  manufac- 
iv  concerned : 
Every  new  '>r  rebuilt  boiler  mast  be 
officially  inspected  and  tested  before  use; 
■■very  boiler  must  be  inspected  not  less 
(Han  mice  in  four  years,  and  every  boiler 
for  a  steam  engine  must  be  in  charge  of  a 
duly  qualified  person 

All  receptacle-  used  for  changing  liquids 

ior  at   a  pressure  greater  than   at- 

ssure,     and     all     re. 

rontaining    vapor    at    a    pressure    greater 

than      atmospheric      pressure,      shall      be 

-uam   boilers. 

Construction  of  Boilers 
The  um    of  cast   iron  or   sheet   bi 
parts   exposed   to   tire    is   prohibited.      Ex- 
'option   is   made    for  lira--   tubes   less   than 
to  centimeters    (3.94   inches)    in   diameter, 
nd  for  cast-iron  part-  less  than  j.s  centi- 
(.84  inches)    in  diameter  if  cylin- 
Irical    in    form,    and    less    than    30   centi- 
n. Si      inches  1      in     diameter     if 
•phcrical  in   form 

1  The  use  of  east  jr. m  is  permitti 
-team  domes,  boiler  heads,  covi 
nanholes,  cleaning  holes  and  mud  col- 
nomizers,  and  for  parts  of 
■trier  similar  contrivances;  provided, how 
■vcr.  that  these  are  not  inclosed  in 
nasonry  nor  in  contact  with  lire,  and  that 
hey  are  not  greater  than  70  centimeters 
-7-5o  inches')    in  diameter 


I 
Ev<  r>   boiler  shall  be  fitted  with  at  least 
two   safetj    valves  charged   in  such  a  way 
a-  to  permit   the  -team  to  1 
a-   the   maximum   effective   pressure    shall 
have  been   n 
In  stationai 
the   valves   shall   bi    1 
applied  either  directl)   or  at  the  1 
lever.     The   weight  and  the  length  of  the 

the  lever,  as  fixed  bj  offii  ial  t>    t, 
shall  not   for  anj    reason  b<    increased  by 

on    using    th<    boilei     01    bj    any 
person  dep<  ndent  upon  him. 

In  portable  boili  1  -.  boih  rs  for  launches, 
and  in  reversible  ami  balancing  receptacles 
the  valves  maj  be  chargi  .1  bj  din  1 1  ...  ting 
springs,  or  by  spring  balances  applied  to 
ers.  In  this  case,  however, 
the  springs  shall  be  of  such  sensibility 
that  when  tin  normal  pressure  increases 
one-tenth    each    spring,     u  tin      bj     itself, 

shall    permit    1! |    a]|    thi       t,  .,,,, 

produced       ["hi  hi    spring   bal 

ance,  fixed  h\    official  test,  -hall   be  madi 
im  ariable  bj    appropriate  mean-. 

Pri  5SURE   <■  USES 
Everj   boiler  shall  be  fitted  with 
pressure    gage,    conveniently,  plai 
within   easy   reach   of  the   fireman,  gradu- 
ated   in    kilogram-,    upon    which    shall    be 
well    and    visibly    marked    the    maximum 
me  that    the    steam    may    not 
exceed. 

In  boilers  used  to  produce  steam  at  an 
effective     pressure     not      greater     ilian      '.: 

kilogram  1  r.io  pound:  1  pei  1  square 
centimeter  10.155  square  inch),  an  open 
tube,  with  a  minimum  internal  diameter 
of  80  millimeters  (3.15  inch,-)  and  a 
maximum  high!  of  5  meter-  (16.40 
above  the  level  ol  thi  tvati  r  in  the  b  liler, 
may  be  substituted  for  safety  valve-  and 
pre --ure  gage. 

Every    boiler    shall,    further,    be    fitted 
with   a    suitable    connection    for   attaching 
a  controlling  pressure  gage.      I  In 
ity  of  tl  1    shall    be    pr  i  ide  I 

with    a    Hat    circular    di-k.    40    mill 
(1.576    inches  1     in    diameter    and     -    milli 
meters    (0.197  inch )   thick. 

.  \i    Mains 

boiler    shall    be    fitted    with    two 

independent     I  1  nance-,     each 

able   to   -apply   in   abundance   the 

water    required,    and    shall    be    provided 

with  automatic  check  valves  plactd  at   [he 

ntrai I :  tl      fi    d  pipes  into  thi 

For  portable   boilers,   howevi 

laratus  may  suffice,  if  upon   inspec- 
tion it  ap  dingly  difficult 
■  il 

intercommun 
boilers    two    feeding    appliances    may    be 
deemed  sufficient,  provided   that   they   are 

li  in    of   each    other    and    th; 
is  equally  able  to  supply  in  abund 
water   required   for   all   the   boili 

It    shall   be   possible,  when   a  number  of 
boilers     furnish     steam    to    one    and    the 


same   -team   main,  to  disconnei  1 
boiler    from    tl  whether    as    to 

or   outflow, 

Willi;    (1  M.I  - 

boilei    must    have    not    li 
1 

hall  be  in  the  form 
-    shall    bi     11 
ommunication   with   the  interior  of 
1   shall  he  independi 
1  said    gages    maj     be 

mounted  cylindrical 

body,    provided    thai    this    and    tl 
which    connect    it    with    thi     boili 
have  a  free  cross  section  of  not  less  than 
60      square      centimeters      (9.30       quart 
II"    glass   'i  -11  i„    so 

placed     as     to     bi  |      ,,id     re- 

placed. 

iges  -hall  I,,   marked  with  a  fixed 

and     visible     sign     showing     the     minimum 

level    that    thi     watei    in    thi     boili 
reach. 
I".-     stationarj     boilers    the    minimum 

level     mentioned     in    the    pr, 

shall  he  8  5  inches) 

thl     l,i'!"  '  'ire    Hues    and    -hall 

be     indicated    bj     .,     dearly     visible    line 
marked  „u  the  outsidi   of  the  boiler. 
'  '  '    P°rt  ible  boilers  the  minimum  level 
ill   bi    fixed   with   due  regard  to   , 

"   :"^<^   to   t|„    necessity   that    the 
'"M  1     remain     uncovered  ,  by 
water. 

The  provision-  0f  ,ilt.  preceding  article 
do  not  applj  to  tl„,s,  ihies  in"  which  the 
overheating  of  pan-  in  contact  with  sti  am 
is  not  to  he  fean  d 

heating  boilers  need  not  be  in 
spected  in  accordance  with  the  regulations 
"I  August  17.  1  ,1,;.  ,,-  thej  comply  with 
the  following  conditions:  < a )  That  they 
be  built  of  sheet  iron  or  mild  stei  I  1 
that  their  inn  rior  b(  in  direct  and  1  on 
communication  with  the  ait  bj 
I  an  open  tube  accessible  and  vis- 
ible throughout  it-  length,  1.1  order  that 
continuous     and     immediate     supi 

'  that  the  said  tube 
have  an  internal  diameter  of  not  less  than 
•So  millimeters  (3.15  inches)  and  a  hight 
of    not     more    than    3    ,„    i,  ,.     |  , ,  ,v 

aoove  >' rm  tl  level  d1  thi    h  iter  in  the 

boiler. 

The    original     Italian    texts    of    the    laws 
and  regulations  cited  in  thi-  . 
file    in    th,     Bureau    of    Manufactu 
irtj. 


The    hose    for    washing    out    a    boiler 

should     deliver     a-     heavy     a     stream     of 

the    blowoff    pip. 

carrying  off   (with  a  temporary  strainer  in 

it  1      A   small,  sharp  stream  is  sometimes 

useful,   but   it    requires  a   heavy   stream   to 

proper  flushing  effect  on  the  mud 


which  smoke  badly  gi 
ciencies  3  to  5  per  cent.  lower  th 
burning    with    little    smoke. 


I'OW  ER  AND  THE  ENGINEER. 
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The  Selection  of   an   Oil  for  Lubrication 

Reasons'   Why    Physical  Tests  for  Gravity  and  Viscosity  of  an  Oil  Have 
but     Little     Bearing     on     Lubricating     Value     for     Any     Given     Purpose 

HENRY  M.  WELLS  AND  WM.  SCOTT-TAGGART 


Lubrication  i-  a  perennial 

him.  .in 

ion   .iiid   it-   in 

itself  fell  in  a 

lich    alt i- 

"  •  1 1 1-  themseh 

Unfortunately .    howe\  er, 
gineer,  .1  lubricani   lends  itself  readily  to 
a    numbi  that    it 

kind   ..i"   plaything    for   the 
1  fnless  the  sub- 
scientific  prin- 
the   chemist,    with   the    ultimate 
ing   the   mystery  of  a  lubri- 
cant, tin  1"  with 
the   chemist    I 
mind 

Up  to  the  p  surprising  how 

little  ha      i  to  solve  the  problem  : 

"How     ran    an    engineer    decide    from    a 

given   purpose?" 

-rs  Useless 

In    the    old    days,    physical    te  I 
deciding    factors    in    ch 

lubricant  and  even  today,  it  is  no  uncom- 
mon   tiling    to    find    firms    handing 
to   their  elicit-  and  re- 

t  him  to  investigate*  their  physical 
qualities  and  report  on  their  suitability. 
The  tests  themselves  arc  such  child-  play, 
■  r  make  them, 
iply  hand  them 
student  or  pupil,  and  then  men 
their  nai  the  ma- 

jority of  cases,  an  opinion   that   ■ 
oil  "f  the  samples  is  the  best  lubi 

Now    this    is    charlv    a    wrong    method. 

It    is   neither  practical.     It 

problem,  and  in  five  out  of 

opinion    wrong-      In    other    word; 
physical   I     I 

very    littli  nicer,    and    arc- 

certainly    of    n  11    in   enabling 

him  to.  choose   the  right   oil. 

A    lev.  the  writers   p 

a    book    on    "Cylinder    Oil    and    Cylinder 
Lubrication."  results    of    a 

undertaken  with  tl 
;    what    reliance    could    1, 
on   the   usual   physical 
with   practical   tests.     Liver;, 

ring    department     carried 
extensive    inv< 
known  chemist  in  oils  am!   I 
the    physical     tests    and    we    carried     out 
the  practical  trials  and  collaborated  in  the 


■  ther    work.      The    \\  ■  if   tests 

tests  were  useless.  Much  ha-  been  doni 
since    then    in    further    invi 

!  but  ifot  I 
have  -imply  strengthened  the  o 
at  which  we  arrived. 

It   will   be   inti  ■•■v   some 

of  the  ground  covered  by  the  term 
"physical  tests."  Such  tests  are  usually 
as  follows:  gravity,  flash  point  (open 
and   closed),   fire   test    or   burnin 

.  acidity,   fatly   oils,   gumminess. 


II  IC  GRAVITY  OF  OILS. 

0  U62 

Name  ol  1  HI 

Gravity. 

Castoi  oil, 

ii.        ,  i,  ;im 

oil 

ii    Si  • 

Rape  oil 

n  913 

Marine  engine 

ml 

.1  '.III 

n  'H7 

(Mm, I,  i   oil 

(I   IIII7 

ii  91  1 

(i  911 

n   S80 

Cj  lindei  oil 

ii   890 

Lard  nil 

n  915 

Cj  lindei  oil 

n  ssr 

Ring  spindle 

ml 

n   s  ,i 

C\llu, l.i   oil 

Machine  oil 

ii  878 

Cj  lindei  oil 

,i  910 

n   vi.; 

Cylinder  oil 

VITV  The   fact   that  gravity  can   be  obtained 

r.mty  of  an   oil   is  usually  repre-      so  exactl}  either  by  weighing  and  mcasurl 

sented    by    a    number    which    shows    how     ing  or  by  means  of  all  i  ilometer  and  that 
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FIG.    I.      INFLUENCE    OF    rEMPERATURE   ON    CO- 
EFFICIENT OF  FKICTIUN   OF  LARD  OIL 

much  lighter  a  given  volume  of  oil  is  than 

volume  of  water   whose  gravity 

is  I.     Such  a  number  is  the  specific  gravilj 

il   and   it    i-   only   when   the    Spi  i  ifii 

are  known  that  the  "il-  can  be 
compan  '  i  density      In  distilling 

the  oil  at  the  refinery,  the  determination 
of  gravity  plaj  an  important  part  for 
any  given  crude  oil;  but  it  by  no  means 
follow-  that  the  gravity  of  an  engine  oil 
rti    crude  oil  -  same  a     an  en 

distilled  from  another  crude  oil 
Gravity    in    tl"  i    each     crude    oil 

found  by  experience.  How  far 
gravity  can  be  used  as  an  indication  of 
the  vain,  ■  ma.  I"'  seen  from 

fable    i 
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FIG.    2.     INFLUENCE  OF  TEMPERATURE  ON  CO- 
EFFICIEN1    OF    FRII  HON   OF   MINERAL  OIL 

i'  is  represented  by  a  comparatively  larfl 
number  has  led  many  to  think  it  wotfl 
be  a  fair  indication  of  quality  in  an  oil 
As  a  matter  of  fact,  ordinary  machine  ..il 
will  -how  a-  wide  a  ran-.  .  cylinffl 
oils  and  many  machine  oils  base  a  heavffl 

gravity  than  many  cylinder  nils.  Til 
point,  however,  to  observe  is  that  th 
gravity  ol  uch  n  rangi  of  "il-  as  -liowi 
in  the  table  (all  well  known  on  the  mar 
ket-  in  America')  is  thi  small  differefflj 
i  the  gravities.  Between  the  lighto 
spindle  oil,  O.853,  and  the  heaviest  cy' 
inder  oil.  o.gn,  the  difference  is  r.nl 
0.058,  which  may  he  expressed  a-  a  littl 
"Mi  '1  per  cent,  from  the  highest  to  tli 
lowe.-t.       If    it     i-     remembered     that    tr 


fri  m    th< 
hossibh  »..rk  10  the  heaviest  engine  work, 
it  will  be  realized  that  the  gravitj   of  an 
oil  cannot  possiblj    be  taken  seriousl)    as 
an    indication    of    quality    in    .1    lubricant. 
In   regard   to  cylinder  oils,  a  careful  i».-^t 
of  M\cr  300  different  oils  does   ni 
.more    than    3    per    cent,    difference    in 
gravity,  \et   a   vcr)    \\ itK-  variation   is   ob- 
il    in    lubricating   value. 
Am  ther    point    which    has    not,    as    far 
as  the  writers  ;ii\   aware,  been  taken  into 
account,  i-  tin-  mixing  or  emulsion  of  the 
oil  and  water  in  the  cylinder  of  a   steam 
Most  ■  ils  will,  when  mixed  wish 
1II3    bj    a    piston    moving    to 
ami  fro  over  a  film,  hold  a  relatively  large 
proportion    of    water;    indeed    many    cyl- 
inder oil-   form  a  complete  emulsion.     In 
such  circumstances,  tin-  gravity  of  tin-  «  i  1 
kinder  working  conditions  i-  chani 
what    its   gravity    was   in    the    fresh    stale, 
-ravity  at  all   in   connection   with 
cylimler    oil    iniist    therefor. 
perfect     knowledge     of     the     emulsifying 
properties  01"  any  given  oil,  and  tin  11  ob- 
taining   the   gravity   based   on    such   prop 
fpties  at  required  pressures  and  tempera- 
There   is   no  doubt   that   gravity    is   not 
red   of    so  much    value    as   it    was 
stition    -nil    lii  ■■ 
the   minds   of   many,  and   even   when   it   is 
condemned     it    is    done    so    half-heartedly 
tbat    it    d  mvince.      This    i-    the 

-.  in  for  enlarging  Upon  :1 
of  the   subject.      There   will  he   some  good 
done     if    the     ground     ean     he    cleared     of 
Ueas  that   have  clung  to  it  from  it-   very 
infancy. 

It  may  be  said  that  gravity  serve-  some 
in   checking   deliveries   of   oil    by 
sample.     This  i-  also  a   foolish  idea  based 
on  ignorance  of  oil  manufacture.     The  re- 
fineries will  no)   guarantee  the  gravity  of 
the   .  il    for   different   hatches  put   tl 
the    -tills.      They    insist    that    some   latitude 
wed.       Mineral    oil    is    not    a    fixed 
1   body  of  an    unvarying   character, 
and  gravity  in  many  cases  is  taken  as  tin- 
oil  is  finished.     When  an.v    n 
as  to  insist   on  a  definite  gravity'  test  the 
oil  i-  simply  doctored  to  obtain  it  and  the 
chances  are  that  the  extra  blending  i-  not 
an  advantage  to  the  value  of  the  oil  as  a 
.11*. 

Visi  - 
This  propertj    of  a  lubricant   is  an  un- 
usually interesting  one.     It  hear-  directly 
on  the  question  of  the  thickness  or  thin- 

an  oil.  Viscosity  represents  'ts 
fluidity  and  this  quality  is  clearly  of 
son-.c  importance  in  choosing  an  oil  for 
any  given  purpose.  No  one  would  use 
a  thin  spindle  oil  for  a  heavy  mill  en- 
gine hearing,  nor  would  he  use  an  engine 
oil  for  textile  spindles  running  at  10.000 
(evolutions  per  minute.  Both  science  and 
practice  indicate  viscosit)  a-  an  important 
factor  in  the  art  of  lubrication.  It  i-  be- 
•'  'hi-  apparently  -elf-evident  truth 
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it}     1-    a    clear    indication    oi    the    value    of 
an  nil  a-  a  lubricant.     It  nia>   1»    interest- 

\  e  one  or  two  example 
made    which    prove    that ,  viscosit)     ha-    an 
important   hearing  on   the   subject    of  lubri- 
cation and  that  even  the  same  oil  at  vari 
ous  temp  -  ies  in   it-  lubrication 

qualities. 

In  Fig.  1  are  shown  graphically  a  series 
of    te-ls    made    by     lleanchaiup      ! 

The  oil  used  was  a  lard  oil  and 
stant  mean  pressure  of  about   ion  pound- 
re  inch   was   on   the   bearing.     It 
will   be   -i.ti   thai    the   coefficient   of   fric- 
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tion  decreased  rapid.}  as  the  temperature 
of  the  bearing  increased,   so  that   as  the 

oil  became  thinner,  due  to  the  higher 
temperature,  its  friction-reducing  prop- 
erties increased:  in  Other  word-,  a-  the 
1  il  became  thinner  it  increased  in  value 
as  a  lubricant  Several  curves  are  drawn 
to  show  that  tl 

particular  speed,  but  was  apparent  during 
a  widi  peeds. 

.-  i-  adapted  from  the  experiments 
of   0.    Lasche,  of   Berlin.**     It  i<   plotted 

1  <■  a<  Fig.  1  for  cot 
In  this  te<t  a  mineral  oil  was  used  on  the 
bearing    and    the    difference    in    tl 

"  friction  is  most  marked.     During 
the  speed  and  pressure  were  con- 


11/78  of  the  Institution    Mechanical 
lineei-s.    Novembei 

•  /.  n-iinift  </.   v.  il    I  '   ''•  ■*•*•■ 


1    various    m 

i 
isit)     nil     the     ' 
and    others    also    give    the    re- 
a    number  1  1   t<  -1-   proving   the 
same  effect,  so  it  is  1  •  pted   facl 

that     the     thinner     an     oil 
better  lubricant  it  is. 

■  cognition,  how  1  v ,  r.  i-  apt 
one  astray.     As   far  go,  the 

\iih  any  given 
oil,  the  vv  ..run  ;  1-  the  less  ihe 

friction  will  be.  Engineers  ought,  ap- 
parently, to  allow  bearings  to  get  hot,  for 
hv    thai   means  thej    1 

ill,      An    engineer    can   scarcek    he 

expected  to  accep  1  (inclusion  .  he 

with  the  intention  of  keeping 
hi-  bearings  cool  and  at  the  same  time 
keeping  tin  o  efficient  of  friction  at  a 
minimum.      Viscosity    must    therefore    be 

at,     not     fr..in     tin      direct     results 
shown  in   the  curves,   but    from   a   1 
result.      No    test-,    a-    far   as    the   writers 

I .  .  have  been  carried  out  on   slnct 

hue-,  -how  mg  the  minimum  fric 
tion  with  a  maximum  of  temperature  for 
undi  r   gn  1  n    co 

.;  and  press  ni .  All  engineers, 
though,  have  seen  cases  where  bearings 
attain  a  certain  temperature  and  remain  at 
that  temperature  under  normal  conditions 
of  wi  rking.     It  is  no  uncommon  thing  to 

rings  unusually  warm 
causing  no  anxiety  to  the  man  in  charge; 
lie  knows  from  experience  that  the  bear- 
ing, wh.n  ii  has  reached  the  abnormal 
temperature,  will  nol  gel  wanner.  In 
such  cases  especially,  but  as  a  matter  of 
fact  in  all  cases  when-  bearings  arc  hot- 
ter   than    the    room    in    which    they   work. 

ised  1-  a  poor  lubricant  at  tir-t 
and  causes  friction,  and  naturally  heat  is 
deveb  ped  which  thin-  ihe  oils  and  im- 
proves it.  Friction  still  continues  and  as 
the  temperature  rises  the  oil  ultimately 
attain-  such  a  viscosity  that  the  bearing- 
runs  at  a  constant  temperature,  the  heal 
being  conducted  away  a-  fasl  a-  it  is 
created,  probably,  in  a  great  measure, 
by  the  greater  supply  or  circulation  of 
the   thinner   oil. 

It    mav    safely   be    premised   that    no    en- 
gineer, worthy  the  name,  can  rest  content 
h  paradoxical  results.  The  matter 

examined  fn  111  another  point  of 
view  and  the  following  remarks  may  be 
helpful  in  this  1  -  ipposc  a  bear 

ing  ha-  a  fairly  constant  temperature  of 
00  degn  it,  and  the  tempera- 

ture  of  the   surrounding  air  is   70    ' 
Fahrenheit.      It    it    i-    presumed    that    no 
the  bearing  except  that  due 
to  ro.,111  temperature  and   friction,  then  _>o 

Fahrenheit    is    heat   due   to    fric 
tion.   and   the   particular   1  il    used   is   at   its 

nable     viscosity     at     00 
Fahrenheit.      Rut     20     degrees     Fahren- 
heit     mu-t      be      considered      too      great 
a    differ  n    is    too    hij 

in  tin-  interesl  and  ef 

ficiency,  I  reason- 
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medj    in  :i  1 

I  dealer  or  n 

ime  crude  hav 
Fahren 

Fahrenl  lear  a  diagram 

iil  is  given  in 

••craturc 

renheil  ; 

tin-   new    oil    from   tin.-   sam.    crud 

•     70    degrees 
Fahrenheit  equal  to  thai  of  the  faulty  oil 

I 
dotted  in  the  sketch,  ami  it  will  Ik-  noted 
that    the   new  lerably   thinner 


siblc  the  same  circumstances;  temperature 

.nri-iiluii ;  lubrication  b)   <>i! 
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rRVES    OF    THREE    OILS 
slight. 

A  change  of  oil  11  pointed 

a  reduction  in  trie 
ti.  11.  [nste*d  -it  reducing  the  coefficient 
of  friction  by  heating  the  oil  and 
ning  it.  an  oil  thin  enough  in  the  first 
place  to  obtain  the  same  effect  should  be 
u-ed.  Consistent  with  a  due  regard  to 
circumstances,  an  engineer's  motl 
to  be  "the  thinner  the  oil  the  better  the 
lubricant." 

In  this  conm  be   useful   <<> 

give    Beauchamp   Tower's    conclu 

■     he  made  for  the   Institution  of 
Mechanical  Engineers.     Table  2  : 
parison    of   the    friction    with   the    various 
lubricants   tried,   under  as   nearly   as  pos- 
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bath.      "The    abov<     also    represents    tin 

relative  thickness  ,,r  body  of  the  various 
oils,  and  also  in  their  order,  though  per 
haps  not  exactly  in  their  numerical  pro 
portions,  their  relative  weight-carrying 
power.  Thus  sperm  oil.  which  lias  the 
highest  lubricating  power,  has  the  least 
arrying  power:  and  though  the 
in  -I  oil  for  light  loads,  would  he  in 
ferior  to  the  thicker  oils  if  heavy  pressures 
or  high  temperatures  wen  to  he  en 
ci  untered." 

So  far.  viscosit)  has  been  dealt  will) 
as  having  an  influenci  on  friction.  It 
this  were  all.  the  question  of  lubrication 
would  be  a  simple  "lie  to  answer  in  ;in\ 
particular  case,  hut  when  it  was  men 
tioned  that  an  engineer  could  appl 
nil  supplier  to  give  him  a  thinner  oil 
from  the  same  crude,  the  words  "same 
crude"  were  used  advisedly  Any  given 
I  '■ne.    ;,K  Id     1  1'- 

of    fairly    regular    lubricating    pri 

..i.l  if  this  is  -,,.  one  could  rely  upon 
similar  lubricating  qualities  existing  in 
the  thin  and  thicker  oils.  In  actual. p 
it  is  almost  impossible  to  obtain 
of  ..ils  from  the  same  end.,  and  cer 
tainly  not  for  any  length  of  time.  Crude 
oils  are  mixed,  wells  gi\c  out.  or  the 
quality  of  the  crude  oil  varies  considerably 
from  the  same  well;  consequently 

1  itj  of  obtaining  oils  with  a  fixed 
lubricating  factor.  The  refiners  and  blend 
ers  can  <asily  manipulate  oil-  to  give  the 
usual  ph  is    required  b 

iiial  factor,  viz.,  lubri- 

l/lie,   is   not    a    quality    that    1  an    bi 

'.;.     introduced     into     the      oil.     and 

r  each  oil  has  it,  own  peculiarities 

in   this  direction. 

For  instance,  if  three  oils  are  offered 
for  a  particular  bearing  or  purpose,  the 
thickest  oil  may  give  the  best  results 
simply  because  it  has  a  higher  lubricating 
value.  On  the  other  hand  an  extremely 
maj  1»  tin  In  -t  tor  the  same  rea- 
son.   In   Fig.  .1  three  oils  are  shown       ["hell 

ahrenheit  have  a 

wide  difference,  but  following  them  down. 
.1  and  C  are  identical  at  S4  degrees 
Fahrenheit  and  /;  and  C  have  tin  -nil' 
at  64  degrees  Fahrenheit. 
bout  the  curves  there  is  very  little 
to    choose    between    the    oils,    and    yet    if 

were  a   deciding  factor  thi 
wide  difference  to  judge  upon  if  a  single 
tesl   only  were  made  on  the  oils  at  60  de- 


direnheit.    If  viscosities  ai  A 

engineers   ought    to  do   u    themsi  I  I 

II     likely     tempei  .'.lui  es,     or    insist 

on   the   chemist    ilomg    so  and   plotting   the 

curves, 

\   fui  1  given  in   big.  5.     1 1  ere 

a  Parsons  turbine  was  using  a  certain 
oil  and  the  temperature  of  the  oil  in  tlie 
tank    was    10.   degrees    Fahrenheit.      No 

was  caused  and  very  little  oil  was 
used.  The  oil  was  not  cooled  111  anj  wa\, 
Inn    ill.    bearings   were    water-cooled        file 
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FIG,     5      VISCOSITY  or  oils   FOR   Tt'RIilNE  USE 

oil-pump  pressure  was  about  5  pounds.  A 
test  was  made  to  try  and  improve  the 
lubrication,  the  temperature  of  the  oil  be- 
ing taken  as  an  indication  of  value.  The 
oil  used  was  carefully  tested  for  viscOSlfl 
and  plotted  as  at  ./  Fig.  5.  Three  OthJ 
oil-  wen  also  chosen  and  their  viscosity 
eur\es  plotted.  'I'o  anyone  acquainted  with 
viscosity  tests  it  was  manifest!)  very  dif- 
ficult to  find  oils  varying  much  in  viscosity 
at  160  degrees  Fahrenheit  for  such  work 
as  turbine  lubrication.  The  curves  show 
all    four    oils    practically    identical,    B.    C 


J      OHM 

ami    D  ''il>  being   all  good   lubricants   for 

treed -feed    work,    but    tests   of   the   nils, 

as  .1  preliminary,  with  the  condensed  steam 

i  which  always  finds  its  »a)   into 
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emulsion   with 
i      ["he 
mere  facl  of  />  being  in  "il  .1* 

compared  with  ./  at  ;■  lirenheit 

h;nl   ti"   influence   whatever   in   tin 
■  of   the   oil:   the    viscosities   at   the    higher 
temperatures    were    the    deciding 
and  as  the  result  turned  out  the  new   "il 
reduced  the  temperatures  In   aboul  20  de 
grees   Fahrenheit. 

The  emulsifying  properties  ol  an  oil,  its 
ipicity  and  .1 
arc  matters  thai  will  be  mentioned  later. 
They  have  an  important  influence  on  the 
ultimate  behavioi  of  an  oil,  though  a  mere 
friction  maj  indicate  .1  good  lubricating 
value  when  the  •  »i  1  i-  fresh. 

In   tin  linder   oils,   the   unre- 

liability of  viscositj  .1-  a  test  of  oil  is 
probabh  seen  ("he  p<  rsistence  1 
and  chemists  show  in  lixing  a  definite 
at  212  degrees  Fahrenheit  in 
their  specifications  is  perfectly  astonishing. 
\'<>  cylinder  oil  ever  works  under  such  a 
temperature.  It  the  viscosity  is  required 
or  indieated.  it  ought  to  be  taken  at  the 
temperature  of  the  steam,  but  even  then 
no  value  can  bi  o  tin    results 

the  viscosif 
of  sevei  )!  oils,  foui  1  1  which  are  probably 
I  known  cylinder  oils  in  thi  «  1  n  Id, 
for  extreme  conditions.  They  are  sold 
as  such  by  their  manufacturers,  and  in 
actual     work     show     themselves     to     be 

especially    g 1    lubricants.      The    oil    A 

is   practically   a    very   heavj    machine*  oil, 
but  it  has  been  plotted   in  order   to  make 
comparisons      The  curves  bring 
clearly  several  important  points  not  usual- 
ly  met   with   in  dealing  with   this 

rule    cylinder    oils    .ire    spe   ' 
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lirenheit   and  evidently  the 
ii  the  \  iscositj  at  that  tem- 
peraturi  ind   /'   would 

stand  a  p.  or  chance  compared  with  £, 
for,  unfortunately,  the  thicker  thi 
_'ij  degrees  Fahrenheit  the  better  seems 
to  be  til.  prevailing  idea  of  cylinder  mh 
Now  a  little  reasoning  from  the  case 
of    machine    at 

\  iso  isities  all     1  une  di  iwn  to  ncai 
mi  11    viscosity,    as    shown    clearly    in    the 

ould    have    l<  ■ 
similar   conclusion    in    regard    to   cylinder 
■  •ils.  and  when  tests  are  actually  made  with 
a    special    viscometer    for   this   purpo 
viscosities     found     up     to 
Fahrenhi  i  .   for  extreme  super 

heated    steam    use,    it    is    found    that    the 

-  varj  so  little  at  working  tem- 
peratures that  no  matter  how   widely   the;. 

212  degrees  Fahrenheit  their 
difference  in  higher  temperatures  i~  so 
little   as   to   he   negligibli 

In  Fig.  6  the  viscosities  from  400  de- 
crees Fahrenheit  upward  are  almost  equal 
for  all  the  oils,  and  scarcely  represent 
more  than  the  personal  error  of  the  ob- 
server, especially  as  such  a  substance  .1- 
oil  running  1  ut  of  small  apertures,  a  stop 
watch.  thermometers  and  controlling 
methods  of  heating  are  being  dealt  with. 
(  .1    series    of    o\er     |n      ml 

this   uniformity  ~'i  viscosity   at    high   tem- 

-  is  characteristic,  and  the  onlj 
conclusion  to  he  drawn  from  it  is  that  the 
viscosit]  no   value   for  cylinder 

ir   lubricating   quality.     The 

diagram  further  shows  that  the  two  thick 

Fahren- 

come  thinner   than   the   third   oil   C. 

1    41m  decree-    Kalir 


Desrce3  Fahrenheit 
FIG.  6.    VISCOSITIES  OK  CYLINDER  OILS    DP  TO  firm   DEGREES    FAHRENHEIT 
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Lessons  from  the  Power  Station 
Load  Curve 


Xhc  ai  ation  load  dia- 

-•  helpful  aids 
toward  efficient  plant  operation  at  the 
command  neer.     Practically  all 

installations  of  in. "Urn  type  arc  n 
vided  with  instruments  from  whose  read 
ings   the   output   of   the   plant    from   hour 
ti.  hour  may  he  tabulated,  and  the  meth- 
ods of  plotting  such  ■■ 
hibit  in  a  graphic  waj  just  what  the  plant 
om  week 
to  week,  are   familiar   through  wide  usage 
to  the  great    majoritj    of   engineers    run- 
ning   th(  I    public-sen  i 
porations,   as   well   as   t"   many   employed 
in  general  industrial  power-station  service, 
ften  irksome,  however,  to  the  prac- 
tical   operating    man    to    1"     ob 
spend    time    regularly    in    the    clerical    re 
cording  <>f   particular-   of   station   opera- 
ti.  n.     It  the  usefulness  of  such  data  could 
be  mote   widely   realized,  il   is   sale   to   say 
that    the   analysis   of   plant    conditions   by 
graphical     mrtli.nl-     would     be     more     ac 
m   behind    the 
throttli 

When   load   curves   are   plotted    ' 
the  way    in  which  different  machine-  and 
are   handled    as    the   demand 
upon    the    station    varies,    much    can    he 
learned  I  impulate 

the  equipment.     Tin  id-curve 

interpretation    has    been    thoroughly    dis 
in    technical    journals    and    before 
associa-  but  the  value  <>f 

the  load  curve  in  enabling  the  perform 
ance  and  general  conditions  of  station 
service  •  I     studied  in  re- 

lation  • 

whole,  is  perhaps  less  generally  appre 
ciated    among  men.      The    fol- 

lowing curves  are  therefore  presented  as 
mple  of  how  the  service  conditions 
upon  a  central  station  may  be  exhibited 
and  interpreted  in  the  light  of  their  gen- 
eral  effect   on   the   plant   load   f; 


the  demand'  up  illation  al   dif- 

ferent   :  and    different 

It  the  valu< 
m  the  interpretati 
conditio,;-  can  be  appreciati 

-  nginecr  much  will  be  gained.   The 
herewith   will   help  him   to 
different  times, 
him   where   the   plant 
tht     external    condi- 
,,i   least  what  outside  o 
,re    desirable    for    economical    o| 
If    the    outward    condition-    can 

the  result  is  more 
same  expendit  i  xpenditure  for 

fuel  and   supplies  per  unit   produced,   with 
reation    of    opportunity     for    higher 
alaries  within  the  plant. 

The    curve-    shown    were    taken    from    a 
central    station    oi  '    kilowatts 

iting    capacity    under    normal    condi 
of  load.     The  station   was  equipped 
with  five  Stirling  boiler-  aggregating  [290 
horsepower  and  three  vertical  cross  com 
pound     Mcintosh     &     Seymour     General 
iven    alternator-     rated 
lively  at  400.  (mo  and   1000  kilowatt-. 
The  emir,    output  of  the  station  was  al 
ternating    current,    and  sup 

included   the   street    lighting    of   the 
city    where    the    plant    was    located, 
mercial  power  and  electric  lighting. 

Fig.  1  -how-  the  1  utpul  of  the  station 
from  hour  to  hour  on  August  28,  iqo8, 
for  the  full  24-hour  da).  Curve  A  re] 
sents  tlie  variation  in  demand  upon  the 
,n  for  all  it-  service,  and  curve  B 
-how-  tin  demand  upon  the  plant  from 
hour  to  hour  for  electric  motor  service 
alone  ["his  is  a  typical  summer  day's 
in  the  plain  mination  the 

curves  show  that  with  the  exception  of  a 
heavy  and  short  drop  in  the  demand  at 
tin-  noon  hour  the  total   requirements  ol 

the  Station  are  extremely  even  and  sat- 
isfactorj  from  about  7  a.m  to  5  p.m.  Be- 
tween 7  p.m.  and  midnight  the  load  hold-, 
up  fairly  well,  alsi  .  though  naturally  much 
r    in    extent    than    earlier    in    the    day. 

general    steadiness   of   the   load    bi 
tween  X  a.m.   and   noon,  averaging   about 
790    kilowatts,    tended    to    enable    the    ma 
chinery    then    in    operation    to    be    run    ef 
ficientlv,    and    a    similar    state    of    affairs 

■  rienced    in    the    afternoon         I  he 

tween  the  two  curves  .  I  and  B 
is  proportional  to  the  energy  generated 
by  the  company  for  lighting  service,  while 
tin  space  between  the  base  line  of  hours 
propi  irtional  to  the 
1  nergy  generated  for  power  service.  The 
nder  the  curve  .-/.extending 
to  the  base  line  of  hours,  i-  proportional 
to    the    entire    el 

r   word-,   if  nder   any 

the  curves  were  divided  into  rect- 
angles, the  an  rectangl 
be  obtained   by   multiplying   a   bight   by  a 
breadth.      The    bight    would    in   this    case 

•  the  kilowatt  output  of  the  plant 
during  the  tim.  :overed  by  the  base  of 
the    rectangle,    and    their    product    would 


naturally  be  expressed  in  kilowatt  hours. 
I  bus  the  little  rectangle  R  m  Fig  1  repre- 
sents ill  area  1000  kilowatt  hour-,  since 
its  bight  1-   100  kilowatts  on  tht 

the  diagram,  and  it-  breadth  till  -ingle 
hour    between     10    -""\     <  I    .nil. 

If    one    get-    in    the    habit    oi    looking    at 

1  ii      though     they     are, 

■  tional    to    the    work    done    bj    the 

plant  electrically,  it  i-  much  easier  to  see 
how  tin  hour!}  loads  and  the  total 
generated  for  different  purposes  through- 
out the  day  have  run  Tim-,  a  -ingle 
glance  at  the  area  between  curve-  ./  and 
8  -how-  clearly  that  the  lighting  load  on 
the  station  amounts  to  verj  little  during 
the  day  time  in  proportion  to  ih.  mOtOI 
load,  whereas  in  the  evening  the  lighting 
the  plant  i-  the  Fat  gi  i  ati  i  pro- 
portion of  the  station's  work.  While  it 
take-  HO  load  curve  to  deduce  that  the 
lighting  load  will  in  most  stations  follow 
such  a  coursi  in  the  summer  time,  the 
curve  actuallj  doe-  -how  that  the  motor 
load  i-  the  salvation  of  the  plain  froni 
the  standpoint  of  efficiency,  during  the 
daytime.  That  is,  without  the  motor  load 
between  6  a.m.  and  6  p.m.  the  company 
would  havi  been  obliged  to  run  its  plant 
h  nil  .  \  en  the  smallest  of  the  gen.  i  atort 
badlj  underloaded,  and  this  means  pool 
-  all  along  the  line  from  the  fur- 
nace-  to   the  busbars. 

The  curve  A,  in  Fig.  i.  is  typical  ol  thJ 
best  tendencies  of  practice  since  central 
station    engineers    began    to    realize    thai 

money  in  culm  ating  a  i 1    izefl 

ompany  must  keep  a 
certain  amount  of  machinery  on  hand  all 
the  time  to  supplj  the  maximum  demand 

and    thi-    means    that    the    interest    On    the 

cost  of  the  equipment,  including  the  cost 
of  the  land  and  buildings  necessary  to 
proper!}    house    the    machinery,    must    be 

paid  right  along,  together  with  taxes,  in- 
surance and  depreciation,  whether  the  ap- 
paratus i-  turning  out  current  or  not. 
Also  a  certain  number  of  men  must  be 
rdless  of  whether  the 
machinery  is  all  running  or  not,  though 
of  course,  .after  a  certain  point  is  reached. 
mon  to  run  the  equipment  than 
as  though  one  or  two  more  machines  did 
not  have  to  be  started  up.  The  long  anl 
short  of  all  this  is  that  it  costs  the  cod 
panj  very  little  more  than  the  fuel  eJ 
penses,  plus  supplies  and  perhaps  a  little 
more  for  labor,  to  turn  Out  each  kilowatt- 
hour  of  energj  during  that  portion  of 
the  day  when  the  load  on  the  plant  is 
light,  and  for  this  reason  a  carefully 
managed  company  can  afford  to  sell  elec- 
trtcitj  at  pretty  low  rates  to  large  users 
during  what  an  properl;  ailed 
peak   hour-.     In   the   case  of  the   statiaj 

whosi  i  irves  are  here  shown,  the  power 
down  close  to  [.8  cents  per  kilo- 
watt-hour for  the  large-t  user  on  the 
lines,  and  this  is  in  face  of  the  fact  that 
it  cost  the  company  just  1.42  cents  per 
kilowatt-hour    last    year    to    manufactlHj 


Jill}    -',". 

ry,  exclusive  of  any  fixed  charges 
like  interest  or  laxt  - 

penning    engineer    has    little   con- 
the   load,  but   when   he   realizes 
how    important   it   is   that   the   capacity    of 
liinen    shall   Ik-   as    fully    utili  ed 
ihle.    he   can    point    out    litis   condi- 
11    discussing    the    situation,    and 
Ids    best    to    run    individual    units 
in  the  -t.ui.-ii  more  closely  in  accord  with 
them    than    is   yet    the 
fcctici     in    many    installations.      In    the 
unc  of  total  output,  A,  Fig.  i,  it  i-  evi- 
dent  that   between    midnight    and    6    a  m. 
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the  entire  station  for  August  28  was  about 
25  per  cent.,  expressing  that   factor  as  the 

1  btained    b)     di\  iding    tl 
output    nt'   tin-    plant    for   the    daj    bj    the 
in,  supposing  all  the 
runchinerj   were  rim  j\  hours  .it   full  load, 
irmal  full  load  daj   output  is, 
2000  X  24  =  48,1 
kilowatt  hour-.      'I  he   total    statii  n 
"it    the    date    given    «.i-    11,066    kilowatt- 
hours,   which   divided   by    [8 

-.  I)    25    per    cent.      Ii    1-    notable 

also    thai    the   power   output    oi    the   plant 

1  per  ci  hi    of  the  entire    busi- 


1  1 


purchasci    of  p  torj    having   a 

connected  motoi   load  of  817  horsepower, 

was   slim   down    for   about    two   wi 

tin-    time;    consequently    the    amount    of 

1    purposes  was 

reduced    from   8300  kilowatt-hours,  as  on 

August     28,    i"    -i-'ixi    kilowatt-hours    on 

September   t.     That   i-.  through   the  sliut- 

down  of  this  single  customi  r,  the  pow<  r 

icr  cenl      i"o  tin 

operating    engineers    01     the    plant     this 

hat  the  400-kilowatl  unit  was  able 

to  carrj    the    load    throughout    nearly    the 

v\  hole    _•  1    liom  5,    tin  >ug*h    for    reasons    1  if 
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kilowatt  unit  would  be  the  best 
me  for  the  service,  and  during  the  rest  of 
he  daj  it  would  be  essential  for  the 
»oo-  and   the   600-kilowatt    units   1 

operation.     They  would  be  some- 
what underloaded,  it  is  true,  but  still  able 
with  good  efficiency  at  approxi- 
tbrce-quarters  of  their  total  com- 
rmal  rating.     In  the  early  evening 
the  machines   could   preferably   be 
■hut  down  with  advantage,  but  if  it  hap- 
>ened  tn  lie  necessary  to  run  the  600-kilo- 
watl    set    for   arly    reason,   the   load   could 
j  -till  be  carried   without   great   sacrifice  of 
-Efficiency    on    the    larger    unit.      It    is    in- 
cresting   to   note   that   the   load   factor   of 


the  station  for  the  day.  Another 
point  I-  that  in  a  station  with  all  1 
erators  of  the  same  type  and  design,  and 
capable  consequently  of  operating  in 
parallel  successfully,  it  is  on  the  whole 
easier  to  apportion    the    Ii  ads   SO  tl 

machine 

able  percentage  of  its  capacity,  than   in  a 

■  I. err     one     kind     ol 
used      for      railwa\      power,      another      for 
service,    and    another    for 
nee   lighting. 
Fig    _•   -]..  v.     thi    1  lutpul    1    rves  of  the 
plant  on  September   1.   toxiS.     Tl 
for  the  serious  dropping  off  in  load  here 
is    the     fact    that    tl"  largest 


safet)    in  ease  of  trouble  it   is  probable  that 
1     might    have    be<  n 
thrown   into   service  about  6  p.m.     These 
do  not  shmv  what  machim 

run.    but    it    is    plain    that    the   use    of   three 

I  generator  in  the  station  pi 

ility    in    operating    this    particular 
irvc  which  was   very  desii 

.nd  -•  are  concerned 

there    was    no    need    of    the    1000-kilowatl 

but  in  Fig    3  this 
is   altered       Before    leaving    Fig.   2,   how 
ti  adiness  of  tl 

load  may  he  noted,  not  so  much  through 
out  the  day  as  a  whole  as  for  several 
hours  at  a  time.     This  means  that  when  a 


lasted 

the    ti  '    en" 

the  machinery 
tin-  demands  upon  th<   whole  plant. 

5 

cent 

■.  -  tlu    c<  nditions  of 
in    the  plant    on    Dccemb) 

ilant   sustained  its 

rhe 

consumer   who   was   shut   down. in 

in    in 

one  els"c  in  the  city 

who  was  taking  current   from  the  central 

■i  company.     The  noteworthy  feature 

's  run  is  the  tremendous  peak 

which    occurred    at    5    p.m.      The    0 

cilowatts,    and    while    it 
been    carried   on   a    pinch 
a  ven  -li->ri  time  bj  the  400-  and  th< 
kilowatt    generators    iind  cent. 

lil.  tin-  compan)  wisely  operated 
the  1000-kilowatt  machine  during  the 
hours  when  the  demand  r:ui  high.  The 
statii  r  for  the  day  ran  >up  to 

34   per   cent.:    the   power   load    was   well 
taincd   through   the   daytime;   and   the 
lighting   load   of   the   holiday   season    was 
excellent 

Bearing  mind  that  a  50  per  cent,  over- 
load n  the  station  rating  is 
permissible  f>.r  a  short  time,  it  is  clear 
that  the  station  could  supply  a  temporary 
land  of  ->?oo  kilowatts  before  new  ma- 
chinery would  have  to'  be  purchased.  It 
■  r  that  the  engineer  in  charge 
the  plant  has  a  wider  choice  of  ma- 
chine combinations  to  meet  the  load  as 
the  si7l-  of  the  whole  load  grow-,  so  that 
in  a  plant  having  two  or  three  -1 
generators,  it  is  advantageous  in  the  di- 
recti  y  to  obtain  all  the  load 
that  one  can.  Thi-  may  not  seem  very 
pertinent  •  ngineer.  who 
can:                                    ure   new   bus 

hat  in  the  stations  where 

the    best    all-around    result-    are    bein 
tained.    all    departments    of    the    company 

in  making  all  the  con. lit: 
the   busim  interested   p< 

Tli.  "lit  inn    tl: 

mereial    field    and    secure    new.    pro 
business     and     keep     it     miles-     the     power 

station   i-  back   up  thi 

tract  with  reliable  and  efficient  service: 
the  'station  engineer  cannot  operate  the 
plat  •  Familiar 

with  the  character  of  commercial  bl 
which  it  supplies,  and  mile--  li<  fits  ma- 
chine- inn.  thi  load  scheduli 
advantage:  and  the  plant  owner  cannot 
handle  the  situation  a-  a  whole  in  the 
broadest  way  without  knowing  how  the 
station  and  the  service  required  match. 
The  load  curve  offer-  the  quickest  and 
most  accurate  mean-  of  analyzing  the  de- 
mands made  upon  the  station  and  its 
personnel. 


POWER  A  Mi  THE  ENGINEER. 
Hydrogen   in   Producer   Gas  :: 
Bv   1 

-    produce:  that    has 

been  the  can-.  ible  anxiet)   in 

the    past    1-    n.  u     undoubtedly     within    the 
those  things  that  are  thoroughly 
understood'.    1    refer   to   Hie   I 
tent  of  product  '    "-  ago 

every    manifestation    in    a    producei     gas 
power    plant    that    was    not    thoi 
understood  was  attributed  to  th<   presence 
of  hydrogen  in  the  gas.     It  has  p 
been   held    responsible   for   more   different 
trouble  than  any  other  single  ele- 
ment, and   has   in  all   probabilitj    been   re- 
sponsible    for    few,    it'   any.   of   the    van. .us 
nils  that  have  been   laid  at  its  dooi 

Several  years  ago  back-firing  was  a 
very  common  fault  in  producer  gas  opera 
Hon,  and  this  was  almost  universally  at- 
tributed to  excessive  hydrogen.  It  has, 
however,  been  fully  demonstrated  that 
the  hydrogen  in  producer  gas  is  m 

firing.      This    trouble 
may  he  produced  by   a   number   of  defect-. 

chief  among  which  are  unplugged  indi- 
.1  r<  lief  cock  openings  communi- 
cating with  the  combustion  space,  or  faulty 
location  and  timing  of  the  ignition  me- 
chanism, or  tin  overheating  of  either 
metal  surface-  or  carbonized  oil  within 
tin    combustion    space,    or   a   combination 

nition  of  the  compressed  charge 
is  another  matter  for  which  hydrogen  was 
long  held  responsible.  Il  was  maintained 
that,  owing  to  the  extremely  inflammable 
nature    oi  it    would    frequentl) 

ignite    during  causing    ex- 

iding     and     other     unpleasant 
manifestation.      I    have    yet    to 
single  authentii  .union   that 

.    1.,  thi    i.:.  sence  of  hydrogen      I 
rved   the  operation  of 
engines    on    which    the    compression    was 
run    up.    experimentally,    as    high    as    J-'o 
pound-  per  square  inch  while  running  on 
of   free  hydro- 
yen,  without  any  sign  of  pre-ignition.    On 
r  hand,   I   have  had  violent  pound 
engines    with    not    over    125   pound- 
compression,   when   op         11   yas  con- 
taining not  ovi  it    of  hydrogen. 
When  it   is  remembered   that   the  ignition 
temperature  of  hydrogen  is  only  a  little 
more  than   100  di  grces  lower  thai 
bon-monoxide,    and    that    even    with    the 
infavorable    condition    of    212    de- 
grees temperature  of  charge  at  the  begin- 
ning of  the  compression  stroke  and  strict- 
ly adiabatic  compression  ( with  n< 

in    of   something  over  .?oo 
.tare  inch  would  he  required 
to     reach     the     ienition     temperature     of 
hydrogen,    the   improbability   of   pre  igni- 
rce    i-   immediately   ap- 
parent. 


[ulj     \        log 

One  characi 
ever,  must  uoi  b<  lost  sight  ..1 
m  1  ii  1110 
through  it  than  through  carbon  im 
In  other  words,  an  explosive  hum 
taining  .1  high  percentage  of  I 
will  be  .  ompletelj   burned  in  a  vi  I 

shorter  time  after  the  occurrence  of  the 
igniting  spark  than  one  in  which  the 
is  low  and  the  0.111- 
bustible  gas  largch  carbon  monoxide.  A 
sudden  variation  in  tin-  proportion  of 
1  gas,  therefore,  may 
be  the  cause  of  violent  pounding,  not 
through  spontaneous  ignition  of  the 
charge  during  compression  but  on  account 
,,1  ii,,  mori  1  ipid  rate  of  flame  propam 
tion  having  the  effect  of  abnormally  ad- 
vancing    the   time   of   ignition. 

j    pi  iperlj     .1.    letted    gas    engine    will 
handle     producer     gas     with     all}      possifj 

continuous   percentage  of  h-.'1 11   »■ 

out  any  irrcgularitj  in  operation  uli.it 
ever.  Whatever  irregularities  may  lx 
traced  to  the  hydrogen  content  of  the  B 
are  due  rather  to  the  variation  in  the  per 
centage  ..1"  hydrogen  than  to  the  actua 
percentage  present 


Boiler    Inspectors'   Convention 


As  previously  announced,  there  will  b 
a  meeting  of  State  and  municipal  boilt 
1-  to  be  held  in  Detroit,  Mich 
August  10.  11  and  i_>.  This  meeting  ha 
ailed  for  the  purpose  of  forrnjs 
a  national  organization  of  v 
municipal  boiler  inspectors,  which  -ha 
have  for  its  main  object  the  securing  < 
more  uniform  boiler  construction  and  ii 
spection  throughout  the  country.  At  tl 
sami    time  the  Roiler   Manufacturers'  A 

sociation    will   hold   11-   twentj   ■ I   a 

niial  convention  in  Detroit,  and  it  i-  hop 
that  the  older  organization  will 
to  give  the  new  association  the  beri« 
of  11-  experience  in  this  sain,  line  of  wor' 
for  much  has  already  been  don,-  by  t 
former 'association  toward  promoting  t 
aims  of  the  new  organization. 

In  order  that  the  new  association  111 
have  a  successful  start,  it  i-  necessa 
that  the  attendance  at  the  coming  conV( 
tion  be  large.  Therefore,  it  is  urged  tl  * 
every  State  and  city  boiler  inspi  •  tor 
ihe  country  make  a  special  effort  to 
in  Detroit  on  August  10.  11  and  t-'.  P 
pared  to  give  his  individual  support  to  I 
new  association.  Further  information  n 
be  secured  from  J  ('  McCabe.  inspect 
Detroit.   Mich 


•Extract  from  a  paper  recently  read  before 
the   National   <;.-is   Engine  Trades  Association. 


\n  engineer  miqrhl  -uccced  in  tesl  I 
out  a  cross  in  a  private  telephone  C2 
and  save  his  employer  the  pay  of  a  ti  -  I 
phone  expert.  Should  he  fail.  howeij  1 
it  will  hurt  hi*  feelings  to  hear  it  SS  Jil 
"It  could  have  been  repaired  for  1  ' 
the   money  had   it  heen   left   alone." 
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A    Practical    Talk     on     the     Economizer 

Good  and  Weak  Points  of  the  Scrapers;  How  to  Handle  an  Economizer; 
•Where    and    How    It    Should    Be     Located;     Cost     of     Maintenance 
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While    one    may    well    doubt    that    this 
pparatus   is   worth    the   trouble  and   ex 

n    boiler   plants    under    500 
lower,    nevertheless    the    undoub 
ng  of  about  6  per  cent,  on  the  coal  bill 
n    be    realized    with    care    in    operation, 
d  this  amount   is  worth  considering   in 
jlants   t>i  any   considerable    size.      Brief!) 
ribed,  the  economizer  is  a   seri 
lifolds  arranged  so  that    tl 
in  the  boilers  igh  them 

>n  their  way  to  the  chimney.  The  boiler- 
"eed  pumps  force  water  through  these 
nainst    boiler     pressure     and     the 


account  of  the  economizer  which  cannot 
be    a\  oided    in    practical    opi  ration.      To 

run    the    scrap' 

An      eci  a      IOOO- 

horsepower   plant    requires   about 

:    motor  to  drive  the 
scrapers    when     anthracite     1 

ious  coal,  tlu   power  required  gets 
.  ■  ..r    until    a    ni'  >ti  ir    of    10 
■  1  ;      is     r<  quired     to     drive     the 
scrapers 

scraping  mechanism.  The  scrapers  are 
hung  in  balanced  pairs  by  a  chain  which 
runs  over  a   sheave  driven  by  thi 


1 1  quired  to  bring  up  all  th<  rest  of  the 
and  line  them  ii])  at  the  reverse. 
1  of  them  an   out  of  line,  so  that 

three  or  tour  sheaves  are  slipping,  the 
strain  on  the  reversing  mechanism  is  50 
great  as  to  cause  it  to  bind,  grind  the 
ifl  the  sliding-clutch  collar-  and 
finally  release  with  a  terrific  shock,  if  it 
doe-  not  break  the  reversing  lever  alto 
gether 

Now      observe     how      beautifully     this 

work-  with  soft  coal.     You  have  a  leak. 

e   it    i-   in   an   inner  tube   and  you 

cannot    gel    at    it    to   calk    it       The    leak    is 
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temperatures   rang 
•    170   to   300   degrees,    depending 

mditions :    a 
■   to   100  degre  ivernge 

Mechanical    scrapers    are    pro 
hich  are  worked  up  and  down  the 
01    from 
ach    pipe.      With    bituminous     coal     thi- 
must      he      continuous :      with 
nthracite,    12  hours'    scraping   out    of    24 
i  ample.  , 

There    are    a    number    of 
0    he     entered     against     the     coal-saving 

:  ■  i'--:i  1   and   electrical   •  •ngineer.   Stand- 
ard nil   fumpany. 


Ft.     Each  scraper  weigh-   some  50 
pounds  four   to   -is    1 

once.       I  I  the      w  hole      ! 

scrapers  must   reverse  at  the  top  and  bol 
torn    of    the    tube-    at    the    same    time.       If 
for  an;. 

by  sticking,  it  will  arrive  behind  the 
1  ther-  on  the  descenl  and  get  thei  1 
of  the  rest  on  the  ascent.  Now,  as  it 
cannot  go  any  higher,  and  the  sheave- 
all  continue  to  revolve,  its  own  sheave 
must  slip  under  the  chain,  which  is 
exactly    what    it    is    not    designed    to    do. 

-It   i<   that  that   particuli  1 
will    draw    very   hard    for   the    brief    time 


reported  and  >.  .  lake  off  the 

tube  cap  and  expand  ii  tiuht.  Or  if  it 
is  in  the  gasket  take  it  out  and  replace 
with  a  new  one  You  start  up  again.  The 
scraper  -tart-  to  go  up  that  tube,  and  the 
hi  former  leak  it  gets  the  more 
hard    scale    it  its    drip 

until  it  sticks,  tne  top 

of  it-  run  It  will  go  down  again,  but 
all  the  power  in  the  mechanism  cannot 
force    it    higher.      If    line    anthrai 

n    the   tube   this    would   not   occur, 
ifl    mud.    easily- 
scraped   off.   but   any   fireman   knows   how- 
boiler   leaks   rind    sofl  ike   to  a 
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I 

(he   re-it 
and  it-  -  e  chain, 

: 
■ 

■ 
i  ondition  i-  si 

until  exti 
tin-  entire  c 

• 
i  tr  ac- 
count  is 

make  i-  provided  with  a  blowoff  cock,  but 

a   little   stud)  itruction   of   the 

tube  manifolds  will  explain  what  actually 

happens    in    practice  Feed     water 

:  one  end  of  tli.   bottom  manifold 

or  "wall  box,"  enter-  each  bottom  header, 

more   parallel 

4-inch     tubes     t"     the     top     header,     and 

eaeli     top     header     to     the     Upper 

manifold,   from   which    it    flows    t"    the 

boilers.      Now,  as  all  (he  feed  water  comes 
in  through  a  4-inch   pipe    1  for  a   twenty- 
is    supposed    to 
flow  through  two  hundred    : 

it-   way   t"  the   upper   manifold,   it-   flow 
'  In    fact    it    is 

the  difference  in   tempera- 
ture between  the  top   and   bottom   of  the 
izer.     Wherefore,   when   you   open 

■..iff    valve,    which    i-    of    j!..-ineli 
size,    it    is    unreasonable     to     expi 
great    velocitj    "i    water    in    any    of    the 
20   headers   or   their   200   tunes;    certainly 

cienl    to   disturb   the  mud   on  the 
tubes.      In   point    of   fact,   the   entire   blow- 

-imply    fresh    feed    water    coming 
along    tl  nanifold    direct     from 

•   can  convin  1 
self  by  feeling  it-  temperature.     Mot  only 
that,   hut    if   the    blowoff   i-   opened    wide 

I   pumps   will   race   and   the   boiler 

me       silent.       The       blowoff 

hardly  cleans   the   wall   box.      Vet   it    is   in 

onomizer    that    the    major    part    of 

the  mud  is  supposed   to  collect. 

With    good    clean    city    water    - 
four  grain-  "f  -olid-  in  the  United  States 
palh  n,    the    t' ■'  nearly    L  i    inch 

of  dirt  on  hard  scale  in   >ix  month-.    This 
dirt  is  not  gn  ne  earth   loam 

en  hard  calcium  and  magnesium  sulphate 
scale  with  some  silica.  It  is  now  time  to 
lay  off  the  economizer  and  scrape  out  by 
hand  each  of  the  200  tubes.  Follow  this 
with  a  hydraulic  turbine  tube  cleaner  to 
ill  flush 
out, with    a    g  •     and    all    this 

water  and  mud  must  go  somewhi 
tainly  not  down  tin  blowoff.  as  it  would 
immediately  choke  up.  so  each 
header  mu't  come  off.  and  woe 
if  the  architect  has  not  given  you 
ble  drain  and  pitched  the  floor  to  it.  Each 
separate   tube   cap    must   be    fished    along 


li  r  until  it   c;  out   the 

ole    at    the    end    and,    in    a    illctal- 

1  r,   the)    rnusl    all 

fluly   pn  rust   while  out   and 

well  cleaned  1"  1    «  hole 

job    will    lake    about    .1    week    wit 

1    water 

11    used,    with    the    softenit 
pound    put    in    before    entering    (hi 

instead     of     before     entering     the 
boiler,   a-   in   most    -mall   plants. 

LEAKV     Jo]  \.\.  e 

One  hears  much  of  (roubles   from  leaky 
joints    in    econi  mizers,    but    if   thi 
nu m   is  properl)   erected  there  should  be 

little   trouble    from   this   cause.      One   make 

used  to  -   between   the   verti- 

cal face-  of  each  header,  and  this  arrange- 
ment    gave    endless    trouble    bei 
u.l    ill  th<    headi  1 

plumb   and    square.      This    has    sil 

replaced  In    a  metal   joint   which  doi 
with    the     gasket     entirely.       This     needed 
sort   of   flexibility,   a-   it    would    be 


at    the    lop    ot    then     1 1111.    1  1    1  1-, 
the    horn    will    try    to    gel    behind    the    ri- 

levei    and 
will     refuse    to     throw     the     collai     mcch. 

hing     taki    hours   to   adjt 
enough   to   roast   your   machinist' 

1. 11111  .ill  the  .ell-  out  of  bi 
and     sweat     him    a-    dry     as     Sah  tl  I 

ci  urse,  after   it    1-  1  nice  don<      il    tin    man 
i-    -till   alive     he    will    not    ho  -     to  c  1 0  lure 
it   again   until   it    get-   out    of  order,   which] 
i-   about    once    in    three    months. 
As    all    tin  -e    contingencies    ni.n 

1    small   equipment   as   well  as  in 

1-   well   to   figure   the  actual 

value   in   thermal    units   of   the   saving   .In. 

'  inornizci     mil   charge   against  it 

the  actual  1  at  ning    1  aim    of  it 

into  manufacturing  capital,  the  cost  oil 
cleaning,  oil,  attendance,  repair-,  re- I 
luual  of  driving  belts  (which  do  not  lasi  I 
hiiiy  in  that  tempcraturi  1  and  your  tech-J 
meal  man'-  or  chief  engineer's  tunc  ii 
adjusting  and  -tailing  up.  The  poin 
win  re    1I1.     coal    saving    double-    this    tc 


quite    hopeless    to    expect    a    whole    set    of 
to    make      up     at      Opposite 
into   rigid   wall   boxes  and   all   be 
exactly    the    -ame   length    across    the   diag- 
onal,   so    the    pre-,  nt    arrangement    is    to 
com<     into    the    top    manifold    with    an    in- 
In-t    what   troubles   from   air- 
will    result    from    this    ar- 
rangement   remains    for    practical 
ence  to  develop. 

As    regards   attend;  on    the 

eery     three     hour-     is 
sufficient  e  col 

;  gears  with  heavy  oil,  and  see 
that  the  scrapers  are  not  out  of  order. 
It    i-   a   good    plan    to  1     loft    or 

cubby-1  ■  it     is     that     the 

architect    has    left    above    the    ecu  r 

is    well    ventilated.      I-:   mi  mbi  r    that    the 
poor  devil  who  has  to  repair  it  and  watch 
over   it    is    subjected    to   an    inf. 1 
pared  to  which  the  tops  of  thi    1. oilers  arc 
solid    comfort.      It    takes    15    mini 
the    reversing    horn    to  maki     OW 
and  the  chance-  are  that  the  reverse  will 
vith     the     arrival     of     the 


count,    and    is    therefore    a     fair    risk    f- 
manufacturing  capital,   will   be   found  11   i 
much   under   500  horsepower. 

But    in    a    large    plant,    particular! 
vending   power,    linn    i-   no   getting   aw 
from     the     economizer.      Its     coal  savi 
'.11.  -nu-   such   a   big   item   in   dollars  a 
cent-     that     il-     repair     and     maintenan   I 
charges    become    relatively    small.       Tin 
i-   enough   left   over   to  pay   for   the   ecoi 
mizer    in    about    two    years.      It    therefi 
becomes  the  engineer's  province  to  redi 
the   troubles   of  maintenance   and   clcani  I 
to   a   minimum,    and    the    tir<t    step   will 
the    proper    location    of    the    economizl 
The    usual    arrangement    proposed   by  1 
architect    oi    consulting  engineer  is  six 
the    smoke    line,    right,  up    tinder   the   n 
with    the    back    wall    of    the    boiler    hot 
blank     and     forming     one     side     of 
economizer    housing.      This    converts 

hop  behind  the  boiler-  into  a  1 
dark  tunnel,  wherein  are  the  boiler  blr 
offs  and  all  the  back  connections.  T 
tunnel  may  be  300  feet  long  and  is  ahv 
full   of  loose  -team  and  hard   feeling. 


ilj    -T.    I"*V| 

ifi  above  tlii-  economizer  is  also 
ruich    the    same   condition.     There   is 
iardl>    head   roi  m  enough   to  get   at   the 

mechanism,    much    less    to    clean 
>r  tafci-  "in  the  tubes. 

Tbif    is   .ill    wrong.      Yon   arc    handling 

normous  amounts  of  coal  and  water  and 

urning  out   Ions  of   steam,   which   i 

onunercia]   product      This  economizer  is 

.v  much  a  tool  as  the  boilers,  and  to  get 

hi.  hi'  even  reasonable,  efficiency  it 

i  be  handicapped  by  being  located 

I'll  place-    hard    to   get    at    or    work    in        \t 

ii  eded  abovi    the 

in    order    to    clean     and  'take 


P<  >\\  IK  AND  THE  ENGINEER. 

leaky  blowoffs      Enough  mo 

i  paj    fot   plenty  of  air  and  light 
behind  the  boilers  twice 

In   the   design    i  i    a    to.ooo  horsepower 
plain,  wherein  all  these  misplaced  schemes 
I,  the  n  riter  decided  to  cut 
loose     from     time-honored    arrai 
and  put  izer  out  side  ' 

house   entirely.      It    was   not    even 
up    against    the    back    wall    of    tin    boiler 
1  (as   is   i  Min    '1' 'in  I,    because    tins 

would  depri\  i  the  boiler-  of 

light  that  i-  worth  more  than  the  cost  of 


.    i  -. 


'  IS 

i  .  which  i-  easily   repaired. 

■    was  provided  with 

Li  and  ventilation  from  windows 

on  both  were  made  to  swing 

illy,    op<  iiuil;    the    lower    sii 

wardl)    If  made  on  the  usual  slidin  i 

plan,  there  would  be  too  much  dai  I 

ing   left    open    during   a    thunder- 
storm,   with   consequent     wetting 

lh'  water  that  would 
tlm-  leak  down  the  tube  would  cake  up 
just    a-    surelj    as    ii    it    leaked    From   the 

i   tin    tube. 
To  minimi  .   operating  charges,  ; 

0     look     after     i-     the     ii 
mechanism  of  ':  \  little  study 

of  this  mechanism  will   -how  that 
vcrsal    i>    accomplished     by    a     swinging 
level     a  hich    Forces    the    jaw   clutch   collar 
of    the    pi  i  tact    and 

throws  it  over  into  contact  with  the 
gear,  thus  reversing  the  mechan- 
ism. The  lever  is  driven  by  a  horn  which 
slowly  pushes  it  over.  Now.  as  tl 
ing  of  the  lever  on  the  clutch  collar  is 
none  too  expensive,  this  collar  should  not 
require  an  at   pressure   I 

:   mesh,  or  else  there  will  : 
wear   and   grinding    "ii   the   lever 


llO'll- 

FIG.   3-      SHOWING  LOCATION'   OF   ECONOM1ZF.RS 


-.   and    light    and    vcntilati 
ill    order   properly    t"    care    for    the 

mechanism.  Von  want  light  and 
ir  behind  the  boilers  as  much  as  in   front. 

re    the    blow,  ft    valve-    and    tube 

it    i-    a     water-tube    boiler,    and 
plainly    visible    and 

get    at    for    cleaning    and    repairs. 

h  slovenly  work  i-  done  in  .lark 
"tinways  behind  the  boilers,  where  the 
pole  illuminant  i-  a  smoky  torch  and 
'"thing  can  be  -ecu  plainly.     The  men  do 

-the   owner  did   not   when   asked 
o  spend  money  on  this  part   of  tin 
The.  results   are   half-cleaned   boilers   and 


an    extra    wall        The     boiler     hou 

d  with  plenty  of  window-,  precisely 
a-  in  front,  and  the  economizers  were 
placed  on  the  i  pposite  sides  of  the  stacks 
and   their   housings   completed   to   form   a 

-  er    the    scrap  hown     in 

Fig.  3. 

Ti  1   -ii    -;  -    requi  ite    10   fei  t    1 
above  the  economizer  would  in   tl 
make   the   building   out    of   all   proportion 
to    the    main    boiler    house,    so    a    turbine 
cleaner     Was     provided     for    clean" 
and   the   head 
To  take  out  a  tube  this  would  necessitate 

a   hole    in    the   roof,   so   this    was 


and  the  collar  flanges.  To  obviate  this 
wear  i-  a  matter  of  design.  This  re- 
versing mechanism  :rsc  be 
between  the  driving  pulley-  and  the 
driven  scraper  -heave-.  As  the  pulley 
must  revolve  at  about  too  revolutions  per 
or    thereabout,     and     the 

turn    at    aln  iuI    2   revi  ilutii  ins    per 
a   worm-and-wheel 

put  -'  mewhere  in  the  chain  of 
speed  reduction.  If  the  worm  gear  is 
put  fiext  to  the  main  driving  pulley  at  too 
revolutions    per    minute,    and    the    scraper 

jr.-     spur-driven     by     a 
shaft,    then    the    whole   weight    of   all    the 
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tight  directl) 

il   luck   to  I 
driven  b)  Ihc  clutch  collar  of  th< 

lutch  out 

■    helped 

light    'draw     on    th< 

rf    lim    with    the 

badly,  and 

'"  r" 
|j    on  the  other  ham!,  the   worm-and- 
wh(  dircctlv    a. 

.c    then   the    weight    of   the    -  ' 
comes  on  the  driving  -halt  in  end  thrust 
If   this  end   thrust    is 
ken   care   of   with   collars   run- 
ning *en  the  torque  ....  the 
mes  onb    about   one-fortieth  of 

,  essure    on    the    reversing 

mechanism  is  far  less;  bul  the  speed  is  far 
higher,  a.  the  total  power  delivered  is  the 
same  with  either  mechanism.  Vs  high 
speed  is  -imply  a  matter  of  lubrication. 
,he  wear  on  the  reversing  collar  and  lever 
can  be  m  with   ^'"u    ~1U'<"1 

and   great   I" 

>Lbout   the   onlj    practical   drive    for   the 

scrapers  is  the  electric  motor,  and  if  H   is 

an  induction  alternating-current  machine, 

much  the  better.    It  will  require  coun- 

,   •   down  to  the  speed  of 

,he    driving    pulle>    of    the     scrap.. 

ted  as  near  th 

Avoid  running  tin-  belt 
the    main    boiler    flue.      Some    daj     the 
nd    the 

belt  will  he  baked  to  a  crisp  where  it  has 
hung   at    rest   over   the  flue. 

|„    locating    an    economizer    insidi     its 
housing,   always    set    it 
tional  coverings  on  one  side  and  p 
,!,.,.,,  the    brick     wall.      Hits 

all..-.  omizertobe 

vcrj  broad  four 
dation   wall  on  the  deflector   side,  but   it 
run      li  you  tie  u, 

iured 

that  *  wi«  be  ""  ,h;"   very 

side. 

In  selecting  the  si  •  nomizer 

all-"-  "K'y 

■    and    ten   tubes   wide   pel 
and  in  lengths  of  9  and  10  feel  from 

d   number   of  sections   to  make 
up  the   requisite  horsepower,  bul   remem- 
that  the  economizer  i-  a  pesky  thing 
pro 
-    the    immediate    future 
To   keep    down    flue    sizes    it    is    well    to 
divide  it  '   ,,u    chim' 

ney,   and    the     saving     from     this 
•   aJo]  pay  for  the  differ- 

ence between  four  small  chimneys  and 
two  large  ones.  The  boiler  house  shown 
in  Fig.  3  has  one-half  its  ultimate  capa- 
city and  was  originally  laid  out  with  two 
located    at    the   end 


„f  the  present  building,  which  would  be 

,1„     center    of      the      finished      plant.       But 
right    there    th-  '     stePPed    ,nt0 

Idem  and  ii   was  soon  evidi 
himneys    would    b> 
than  ,he  tw--  large  ones  because  the  .lues 
;„„,    bypasses    wen     far    cheaper    divided 
on    oppo  ■    'he    -tack-    than    if 

they  all  mew  to  two  enormous  I 
tering  in  two  chimneys  ....  opposit<    sides 
of  il.«  boiler  1 


(.IN" 


I  i  >l6       o  i;--i  X 
2   =    44 
square   feet   in   tube   sheets. 

Hence   the    total    effective   heating 

face    is. 

339 


3, 


sur- 


l.nt 


1357  +",?  +  44=  i57o; 


';   7=  0.863, 
1570 


'Si'   Saving 

Ihc  unil   cosl  "ul  "x" 

I  dlows   for  machines 
,,f     fro,,,      1000     to     5000     horsepower: 
Economizer,  $2.75  Pef  horsepower;  brick- 
work,   60   -em-:    dampers,    J    cent-:    sec- 
,i..na1     cue,-.     13     cents;     sheet     iron,    8 
cent-    total,    $3-53    per    horsepow. 
sooo-horsepower    economizer    will    figure 
complete  about  $18,000  and  .1-  saving  may 
,,,,1.   with   -tack   temperatures   of 
I  .,i    Watei    >1 
,.       Rise  ..t   feed  > 
ture   170  degrees  .-  the  verj   best  attaina 
l,i,,     sa5    60    degrees.      For    each    degre, 
rise   in   feed    water   the   evaporatio 
0,    per    cent.,    or   6   per   cent     foi    60   d< 
grees       \i    260  tons  per  day,  6  per  cent, 
of   the   coal    means    15   tons   saved,   which, 
at   $,   pei    .".1    fired    1-   *4?   per   das       As 
the    actual    boiler    h-.r-ep-.wer    1-    seldom 
more  than  7?  per  en.    of  the  total  capa- 
city   of    the   boilers,    however,    the    actual 
saving  would  be  about  $33-    This  amounts 
04s  in  a  year  and  will  pay  for  the 
mizer   in   about   two  years,  allowing 
for   all   cleanings    and    repairs    and   main- 
tenance charges. 


hence  approximate!}  8s  per  cent,  of  the 
total  1  ffectiv.  heating  surface  of  a  return 
tubular  boiler  is  in   the  tubes. 

i,,  a  1  [einc  water-tube  boiler  hav- 
jng  1  k,  tubes  3  inches  in  diameter  and 
18  feet  long  and  a  42-inch  drum  21  feet 
6  incln-s  long.  According  to  Kent,  the 
square  feet  per  fool  length  for  a  .V  --inch 
:  nbi  O.916;   then. 

,,.,ni,       in        110    -  1912 
square    feet    in    tubes.      The    approximate 
dimensions  of  the  water  legs  are  6  feel  I 
I    ,  26  square   feet ;   the 

tub,    area  in  water  legs    =   8  squan    feel 
and  the  heating   surface  in  water  legs  = 

-•1        36 
square    Feet.      The    effective    heating    sur- 
face  in   drum   = 

3.1416  X  3-6  X  21-5 


th 


square    feet.      Th 
heating  surface 

IQIJ    i    36    .     118  =  2066 
square   feet  :  but, 


=  nf 


total    effective 


i9_t£_ 

2066 


=  0.925, 


Short    Method     for     Determining 

Total   Heating  Surface  of   a 

Boiler 

The  determination  of  the  total  heating 
surface    of    a    boiler    with    sufficient    ac- 
for  ordinarj    purposes  is  not  dif- 
ficult.    A   short   approximate   method    for 
any  boiler  is  to  figure  the  heating  surface 
in  the  tubes  and  divide  it   bj   0.85  for  a 
return    tubular    boiler    or    by    o.go    for    a 
water-tube    boiler.      In    case    the    return 
tubular   boiler   has   an   arch   over    the   top 
passage,  giving  a   so  called  third 
return,   it    i-    necessary    to   add    from    too 
to  200  square  feel  to  the  result  to  obtain 
rface. 
This   shorl    method   ma>    I"    proved   bj 

Hows: 

r— Take  a  return   tubular  boiler  which 

js  ,g  ,-,  ,  1    ,   el  in  diameter,  with 

■  inch   tubes.      According  to   Kent, 

the  square  feel  per  foot  length  fora4-mch 

tube   equals    1.047:   then. 

1357 

square  feet  in  tubes. 

3.1416  X  6  X   18  =  339 
square  feet  in  shell. 


hence  appro.xitnat cl>  -12  per  cent,  of  the 
total  effective  heating  surfact  of  a  Heine 
water-tube  boiler  is  in  the  tubes.  In 
other  types  of  water-tube  boilers  the  ratio 
was  found  to  b(  lower;  but  90  per  cent 
maj  b<  assumed  as  a  fair  average  ratio. 


One  of  the  largest  overground  pumpuM 
engines  ever  built  was  recently  turned 
,,,„  bj  a  British  builder  for  the  Pel* 
Syndicate,  Limited.  It  is  of  the  horizontal 
compound  condensing  type,  with  tl 
gin,  erected  on  the  surface  and  the  pumM 
,!  by  mean-  of  "L"  legs  and 
balanced  rods  Th.  diameter  of  the  higjfr 
pressure  cylinder  is  56  inches,  th-  low 
pressure,  no  inches,  and  the  stroke, 
feei  The  two  ram-  are  27  inches 
diameter  by  10  fool  stroke,  and  the  ca- 
pacity of  the  installation.  174.OOO  ij.ill.-m 
iour  from  a  depth  of  tooo  feet. 


in 


The    engineer    maj    be    able    to    temp 
springs  better  than  tl"   average  blacksmith 
but     the    besl     springs     often    break. 
fleeting   upon   his   ability:   so  it   would  no 
pay    the    engineer    to    temper    imports, 
springs,    unless    the    blacksmith    failed 
make   ■ 


To  prevjenl  the  bias!  from  a  soot  suck 
eroding  the  feed-pipe  and  water-colut 
connections,  they  can  be  protected  with 
-beet-iron   sleeve. 
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3ractical     Letters     from     Practical     Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want  to  Know    About  Your  Work,  and  Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


The    Patent    Situation    in   the 

United  States  Respecting 

Alloys 


A    paper 

1.    Gamer,    on    "The 

tent  Situation  in  t 

he  United  States  Re 

specting  Alloys,"  was  read  b 
Stephenson  before  the  Foundrymen's  con- 
vention at  Cincinnati.    To  me,  tl 
lines    not    appear    to   be   a   discus 
the  title  chosen,  but  rather  an  epi 
ihefr  own  personal  situation.  1  believe  Mr. 
Gamer  claims  letters  of  patem  01 


containing  under  7  per  cent,  tin,  and  over 
jo  per  cent,  lead,  the  balan 
grant   ;i  patent   on   such  alloys  as   late  as 
1900  to  me  seemstabsurd. 

The   art    of    1  <  ann^   metals, 

containinj  1  r  cent,  tin,  and  over 

■    balance  copj 
pursued  long  before  the  time  claimed  for 
patent   riulu -   by   Mr,   (  lamer   and   his  as- 
sociate.    Long  before  he  and  others  tried 
in  raise  the  lead  e  in  c< ipper-tin- 

Kad  alloys,  Andrew  Allan,  Sr.,  of  New 
Yi  rk.  invented  a  secret  process  by  which 
■id  lead  may  be  alloyed  in  any 
proportion  with  or  without  the  use  of  tin 
and  a  perfectlj  homogeneous  mixture  ob- 
tained. Castings  weighing  (ooo  pounds 
r  can  be  produced  without  the 
slightest   signs  of  segregation. 

It  i-  generally  believed  that  .. 
per  cent,  of  tin  is  necessary  to  assist  in 
the  cupper  and  lead  homoge- 
neously mixed.  This  is  not  the  case.  The 
introduction  of  tin  into  the  alloy  has  no 
bearing  whatever  on  keeping  the  lead  from 
segregating  from  the  mix.  but  rather  to 
harden  the  alloy,  and  thus  reduce  propor- 
tionally its  antifriction  and  wearin- 
ties. 

The  art  of  amalgamating  cupper  and 
lead  in  any  desired  proportions  with  or 
without  -tin.  was  invented  by  Andrew 
Allan.  Sr..  in  1876;  but  it  was  not  until 
15  \ear-  later  (l&pi)  that  he  started  to 
place  various  alloys  on  thi    market    undei 


BUSHING  FOR  Gt-IDE  BEARING  ON 

TURBINE 


;XT  OF  BUSHINGS    FOR    METALLIC    PISTON- 
CKINGS 
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- 
sold    in     ! 

■ 

■ 

if  metal 
shinR   for 

homogc- 

■.    Ulan, 
manufacturing 
k  r-tin  lead    alloy       True, 
hi*  formulas 

in  ques- 
tion   Allan    Metals    are    in- 
fringemi  patent,  as  they  contain 

tin.  and  "\  i 


ng   tlic  melting 

.  marine 

ms,  pis 

rolling  mill  and 

I  in  especially, 

il 

blc  element  in  these 

de    antifriction 

anted 

.1  r    is    liv 

ipted  b)  malic<     Its 

i  and  to 
redit   helongs   for. the 
invention  of  this  art. 

Vndrew   Allan.    I 


Experience  of  Two  Self-appointed 
Engineers 


"Hey,  'Hen,'  let's  take  this  over  to  the 
forge  and  bend  the  offset 

•    scheme."   replied   "Hen;"   "come 

This    convei  place    between 

two  pipers  lau-  one  Sunday  afternoon  and, 

inch   pipe,   they 


ihoul   live  hours  n   had   filled  up 
ii-    mil   capacity    oi    condensation,   due 
a   leaky   throttle  and  closed   cylimlei    <ln 
fore,    when    I  lenry    aiuhh  il 

■.  ip  pip 
and    then    things    happened.      "Hi 
the     throttle     one     celehr; 
twist,    which    was    followed    In 
cluing,    crash,    hang!    and    a    delu 
water  and  steam   from  a  \\  inch   pipe  w 
n    behind  il 
"lieu"    heard    the    crash    and      I 

it"  fot  the  hack  door,  when  I 
final  hang  came.  This  so  befuddled  li 
that  be  gi  I  twisted,  lost  his  hearings  a 
nearly  knocked  the  door  casing  off  \VI 
lie  cann  i         citi  im  nl   wa 

the    fireman    was   engaged    in    witling  b 
with    the    hose, 
"Don"   heard   the   hang  and.   thinking 
boiler    had   gone    up.    struggled    to 
under  the  forge,  but    faili  d       ["hci 

nad 

leap,    cleared     the     workbench     and    « 
out  through  the  window,  head 
While     these    circus     stunts     u 

ed    tin     lu ■.•Hem    gi  'i    Ihisj    and    - 
off   the    steam   at    the   boilers.      Inspect 
showed     that     Ihe     connecting     rod    1 
snapped   off    and   a   lug   at    the  crosshi 
end   was    badlj    bent.     The   cylinder  hi 
Found    outside    near   the    front   di 
with  some  of  the  -tud-  still  in  I 
•     .if    cylinder    which     sp 
ad  taken  "French  lea 
nol  I"    found 

The    pipers,    convinced    that    the    wi 
was     over,     shouldered     their     pipe 
"hiked"    it    hack    to    whence    they    c 
wondering    how    they    could    . 
the   "old   ni-'n"  how  that   pesky  ol 
had    wrecked    itself   without    anyone   1" 
near  it 

\       R       H  II  HER 

E     Rutherford.   N.    T. 
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cent.  lead,  thi 

1 
ernized  want  and  provide  an  alloy 
for  Journal  hearing-  which  shall  hold  up 
within  itself  more  lead  than  was  hereto- 
I  nickel." 
Vndrew  Allan,  5 
condition-  for  the  pa 

He    learned    from    experience    that    tin, 
nickel  or  other' metals  added   P>   tl 
copper   mixture,    were    quil 


to  the  forge.  As  it  was 
getting  late  and  the  doughty  pipers  were 
in  a  hurry  to  get  home,  they  got  quite  a 
move 

while  hustling  around  tl 
engine    told    "Hen"    to    start    up    the    40- 
This   engine    ran   at 
,^O0    revolution-    per    minute    and     was    ^ 
center-crank     affair,     built     with  id 

I  witl  A 

heavv    flywl  -    it    had    bei 


Air   Lift    Installation 

ilj  ing   to    l-'i  1:  the  J 

iiher.   who   asks    for   information 
air-lift  installation.  I   would  advise  bin 
turn  to  Tulley's  handbook,  pagi 
S08,  where  he  will  find  the 
desires. 

Although  having  three  air   1 
with  a  total  capacity   of  3400  cubic  fee 

iir   per  minute,  and   a   constant 
of   3000    1  ubii     feet,    vvc 

■ill  pump,  which  lifts  all  the  w 
required  for  boilers  and  other  purpi 
(  tin  tank  i-  only  75  feet  high  I 
depth  of  well  i-  62  feet,  with  an  8 
casing. 

A  good  deep  well  steam  pump 

it) .  w  il!  he   far  more  co  .nomical    r 
Ihe  .iir  lift,  1"    ides  bi  ing  on  the  job  vj 

il mpressors  ar<   shut  down,  so  Ion' 

steam    is     hi    the    boilers 

W.  D.  RAM 
Columbus,  '  1 
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i  (g 


A   Homemade   \\  rustle 


the 

n     the 


panying 

construction    i 

at    the 


a      whistle 

\histlc     coil 


the  lower  end  of  the  plug  is  a  slo 
low   the  air   or   steam   to   flow    from   the 
base    to    the    upper    portion    and    through 
the  holi  i. ic       I  he  plug  is  in 

si  rred  in  th<   pipe  in  such  .1  waj    thai  the 
flat    sides    of   the    plug    coincide    with    the 
hol<  s  in  the  pipi       I  he  plug   should  I"    a 
snug  fit   for  the  inside  ol   the  pipi 
sure   11-   staying  on  while 

'In-   pipi    into   the   base. 

•  -  the  parts  in  detail,  and 
Fig.  2  the  parts  assembled  \  small 
pipe  from  the  source  of  supph   leads  into 


and  closi  ii  kly,  and  al  the  sami 

time    the    i > i .- 1  < >  1 1    is    moving    slowi 

I  Ik    1  utofl    taking 

* 

\V    I-    Crane. 

v  v. 


Partitioned  Safety  Valve 

In     the      Vpri]     37     1:  miber,     pag< 

Ernest   I  lall  refers  to  a   safctj    valv< 

irtition      This  kind  of   vali  1 


FIG.     I.      UETAILS    OF    WHISTLE 


tlu'  bottom  ni'  tin-  base,  below  which  any 
whistle  valve  may  In-  located.  By  varying 
the  length  of  the  pipe  or  ihc  size  of  the 
openings  in  the  pipe  the  volume  of  sound 
and    tone    of   the    whistle    may    he   varied 

suit. 

The  »mall  opening  in  the  bottom  of  the 
base  1^  tapped  to  receive  the  supply  pipe. 
C.    L.   Gkf.fr. 

Mandlev.  Tex. 


piece    of   pipe,   an    inside   plug, 
'I    cup    or    ha<e    and    a    phi-    rap 
f'  the  top. 

side  pint;   has   two   flat    sidi 
»  loulder  at  the  b  ittom,  upon  which  re-ts 
•r  lower  end   of  the   piece   of   pip<        [n 


Eccentric   at   Ninety   Degrees 


iin  pag<  hum  of  the  June  8  number, 
1..  Roundj  suggests  that  getting  a  three- 
quarter  cutoff  with  the  eccentric  sel  at 
ui  1  degrees  needs  further  explanal  ii  in.  Let 
us  look  at  it  from  another  viewpoint. 

A  piston,  with  a  speed  of  600  feet  per 
minute,  has  an  average  speed  of  1  fool  in 
one-tenth  of  a  second.  As  it  st,,ps  twice 
per  revolution,  and  as  it  runs  slow  near 
the  centers,  it  is  evident  that  ii  travels 
much  faster  than  this  at  the  center  of  the 
cylinder.  On  the  outside  of  the  cylinder 
is  a  valve  gear  traveling  much  slower,  and 
when   the   piston   is   11 . 

speed  in  the  center,  the  \alve  has  been 
pulled  line  way.  hut  is  tripped  and  stints 
the  other  way.  Doing  this  requires  an  in- 
t.  rval  of  time,  shi  irl  it  is  true,  hut  still 
an  interval,  and  during  this  tun. 
toti   is   malcing   it-   highest    speed. 

If.  as  one  examiner  puis  it.  "When 
an  engine  cuts  off.  it  cuts  off  and  that  is 
all  there  i-  about  it."  when  the  valve 
tripped  it  would  he  necessary  for  tin-  pis 
tun  to  come  to  .1  -top  t',,,  this  short 
interval.     With   an   early   cul 

1  .        not  bl  ill    pulll  d    1  ipen    to    its    full    extent 


A    PARTI1  [ONI  0    -  M  E  H    VALVE 

be  found  throughout  the  oil  and  gas  re- 
gions, hut  not  -o  oft(  11  as  ten  or  fifteen 
years  ago.  They  are  all  of  the  cheapest 
make  I  have  seen.  The  skel  :h  illustr.it.  - 
one  of  them.  It  will  he  noticed  the;  the 
weight  arm  can  he  turned  annul.  1  ..no 
side  of  the  valve  so  a-  not  to  bother  the 
piping. 

Roy  Stahl. 
Rising  Sun.  ( >. 


Flat  Crank   Pins 

'I'll-  II  ..'.  I  ir,  in  a  recent  letter 
says,  "steam  is  admitted  while  the  pisti 
is  at  the  end  of  the  stroke,  and  car- 
ried, presumably,  to  one-quarter  stroke 
before  cutoff  is  ..I,  tamed,  consequently 
during  tin's  period  of  pin  travel,  it  is  Sub 
jected  to  the  maximum  pressure-." 

The    only    thiny    wrong    with    this    state 

that  it  is  not   true,  and  in  making 

it,  Mr.  Taylor  seen      to  hai  1    dist  ei      ded 

everything  except  the  steam   forces  acting 

on    the    pi-ton 

If  the  reciprocating   pi    1     of  his  engine 
were   entirely    without    weight    hi-    I 

lid    not    be    H  ide    of    the    mark,    hut 
th<     chances    are    that     it    i-    verj 
like    the    everydaj    engine    that    mosl    en 
gineers   have   to  do   with    in   that   i1    1.  ■ 


!•(  >\\  ER  AND  THE   ENGINEER. 


Julj  37, 


:•>    tin- 

acquiring 

up   with  pin       \s   ihc   motion 

it-  maximum 
until  ab 

ics     the 
crank  pin  docs  noi 

■ 

.  r  minute,  the 

■ 

■ 

the  maxi- 
at  the  |iin   much  earlier  in 
>kc    than    will    be    the    case    with 
s-ing    relatively 
parts, 
matter    of    fact,    the    buil  ' 
,mr-  deliberal 
to  tlu-  reciprocating  parts 


MR.    TILDES   -  ..RAM 

the  forces  ex- 
:i  the  crank 

3     the    distorting    •  fl 
<•■  nnecti  larity  we  can 

starting  from  rest  at  the 

■  n  kc,    gradually    in- 
ralc  of  motion  until  near  mid- 

ition  of  motion  ceases 
■;       .•■  quired   i-  gradually  rc- 
again   come   to   rest 
stroke. 

required 
natter,  a  mea 

e    'in    the 

■  half  ot  the   stroke, 
i-    absorbed    by    thi  -    parts, 

_   m.    during 
halt  of  the  -trokc  in  gradually  coming  to 

In   one   case   the    force   required 

the   motion   of  the   reciprocating 

•ne-   fr.  in   an. I   must 

.    in    the    Otl 

required  to  bring   the 

rest  must  In-  added  to  the 
erted 
•' 

ral  appearam  i 
diagram    tells    us    notl 
the    finir    of   maxit 
rank   pin.   but   the    indie; 


with  other  factors, 

tious  pi  r  minute,  weight  of 

iblc  us  in  cal- 

ui    that    will    tell    us 

just  what  pressun    i-  acting  mi  the  pin  at 

all    points    in    the    St 

In    tin  ing    sketch, 

Iribution  of  steam   forces  i-  indicated  by 

.  / .-    the    distribution    of    inertia 

I   curve  B  B;  ami  the  distribution 

-  ires   of   the   crank    pin    bj    curve 

(J.   .V  V    her  j 

line.      It  will  he  noted  in  tin-  case 

pin  dicl  nut  receive  it  -  maximum 

pressure    until    quite    a    little    pasl    mid 

stroke,    the    engine    in    question    being    a 

h    tandem   compound,   run- 

:    minute,  with 

nds  boiler  pr< 

E.  G.  Tilden. 
I>.  Ill, 


Where  Should  the  Throttle  Be  ? 

<  in  page   1058  of  the  June   15  number, 
I".     Webster     propounds     the     question, 
"Where   -hall    the   throttle   be?"      I  ' 
sine    builder,    now    dead,    who    had    had 
some    experience    with    engines,    made    a 

practice  of  putting  the  wheel  toward  the 
head  end  of  the  cylinder.  Placed  in  this 
position  the  engineer  could  reach  it  by 
reaching  over  the  valve  year,  over  the 
end  of  tin-  cylinder,  or  from  the  opposite 
'.lie   cylinder.      He    could   take   his 

\V.    E.   Crank. 
Broadalbin,  X.  V. 


Thicken    Metal    at    the  Joint 

.  1 
■  M.i\  iS  number,  may  he 
all  ri-lu  in  theory,  hut  I  do  not  Relieve 
such  a  plate  uld  he  rolled  ver\  well  at 
the  mill-  with  the  machinery  nov 
or  handled  by  the  boiler  manufacturer 
with  any  degree  of  satisfaction.  Regard- 
Ites;  in  n  i-  worked 
by    the   "grain,"    hut  are   not 

SO  spoki  .irked,  and  the  grain 

is   not  considered   as   having  any  bearing 
on  the  working  of  the  plate. 

J.  F.  Webster. 

n     O. 


Timing  Gas  Engine  Valves   and 
Ignition 

Harry   A.    M  '     ,,T   ;n  ,i10   ;\ray 

4    number,    page    804,    ha-    the    merit    of 
definitem  >,  hut  my  con- 

clusions    in    1 
setting  certain! 

The  diagrams  he   shows,   while 
truthful    in    the    M.-trnct.    are    mi 
r     viewpoint. 


QuarteriiiR    .1    circle    and    calling    e.i 
division    1X0   degree-    ma)    sound  all   rig 
in    discussing    the    functional    events    of 
four  stroke-cycle    gas    engine,    lull     if 
stick    to    the    ..Id    custom    of    calling    1 
ind   diagram   our   analj 
on    that    basis,     I     think    we    will    have 
clearer   view    and  gel    nearer   tin    truth. 
The   illustration    -how-   the    shaded  pi 
i    Mr     Meixner's    Fig.    1    laid  out 
a    true    -c.de:    that    1-.    a    piston 
our  half    re\  olution    cipial-    1S0   •  I < 
I  he    exhaust    val\e   open-   at 

efon      Ihc    end    of    the    explosi 
stroke,   and    closes   at    />',       1     ! 
passing   ihc   cud  of   the   scavenging    >tro 
and  60    ; 

opened. 

\\  !,.ii  the  1  rank  has  reached  /  ,  1 
remaining  unswepl  portion  of  the  e 
ind.  i-  1,  full  of  burned  gas,  at  a  lil 
more  than  atmospheric  pressure,  If 
inlet  val\  e  is  1  ipem  d  at  this  point,  w 
prevents    the    outgoing    waste    gas    ft 


TIMING    GAS-ENGINE    VALVES 

seeking  a  passageway  by  that  rr 
especially  .1-  both  openings  lead  to  tin 
mosphere,  and  the  intake  pipe  is  11 
the   shorter   ttsuall)  ? 

Just    what    good    purpose    is 
lilling     the     intake     passage      ha .  1 
mixer   or    carbureter    with    waste    gas 
not    been    pointed    out    in    Mr.     \Iei 

We  cannot  dispute  hi-  asscrtioi 

got     varying     result-     from     diffi 

onditions,    hut    I    am    ci 

to  the  conditions  under  which   tin 

were    operating     previously     if    the    v 

setting   -In  u  n  effected  an  ini] 

If   Mr.   Meixner  is   dealing  with  at 

Stallation     where     the     ga-     and     air 

brought  to  the  engine  under  pressure, 

;'ili    doe-    not    apply,    but    thai     ' 

is  not   under  discussion 

F..    G     T11  in 

I  '         ::     !       I  ,n  ive.     111. 


e.  i- 


Two   Novel    Installations 
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installed  in  the  plan)  modernized,  and  somewhere  in  tin 

about  ;.  year  ago,  and  to  supply  the  field  was  changed   from   single  pha 

current,   a   motor-generator   scl    was    fur  pha  i,    with    the    result 

netime  :.--      nished  with  it.    Owing  to  frequent  short-  that  he  has  a  small  up 

Itation.  and  dui  tion  with      circuits   on   the   line,   and   the   absi  his  hands  lying  idle.     Now 


t    friend    the    chief    engineer,    he    pro-  reliable    circuit    breaker*,    he    i  =    greatly  poses  to  connect  this 

unded   an    interesting    exciter    problem,  bothered    by    the    induction    motor    lyinj  so   that,    in    case    the    itv 

nch.  with   Ins  permission,    1   pass  along  down    on    him,   necessitating   starting   an-  motor    fails,    the   engine    shall    start 

the  readers  of  Power.     To  be  brief,  a  other    engine    that    lias    a    belted    exciter,  matically    and    dri 

•ie  direct-connected  to  a  250-kilo-  The   plant   has   to   a   certain' extent    been  motor    and.    at    least,    supply    the    - 
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and  mus 

until    the    ni 

I 

in    which    ./    is 
:i   Hunter   clul 

I  and  B 
cut    cir- 

.' 

in   point,   thi 
will  reli  '<  by  dropping 

will  raise  tin-  idler  I>  and 
tact    with   tin-   lult.   with    - 

the   weight    W 

will   give.     Til  ise,   in   a 

■  ni  ti.it   shown, 

tension   switch 

induction    motor.      Mounted    on 

ft    of   the   idler   P    is    the   disk    /:. 

and   .?.     The  end   of  the   shipping 

cut  on  the  face 

of   it    *  ■  which    prevents    the 

disk     from    turning    with    the    idler    and 

•ravel   on   the    screw   toward 

irnal   (.'  and   throw    the   dutch   into 

gear,    at    which    time    the    shipping    lever 

allowing    the    disk    to 

turn   with   the   idler.      It   is   now 

■ 
•  rat.  r   will    start    the   engine    (which    will 
always    be    kept     warmed     up),    and    that 
the  Ranges  of  the  idler  will  prevent   slip- 
tl  i-   belt.      Assuming   this    to 
the  small  belt  //.   Fig.  .}.  will  start 
.  causing  the  shaft  J  and  worm  K 
ami    th  to    revolve,    which 

gradually    opens    the    throttle    and    brings 
rine   quickly   to   work.     When   the 
throttle   is  wide  open  the  opening  pins  P 
attached    to  tl  ill   leave   their 

hold   i  f  the   handwheel,    for   the   gear   will 
nted  on   the  stationary  yoke  screw 
of   the   valve,   a    special    one   I 
for    the    purpose.      It    will    now 
that  nil  that   remain; 

n    in  'he  high-tension  switch 
motor   and    shut    down   t!" 
that   the  fus 
melted.     If  not.  then 
he    will    try    • 

until    bi  In    the   latter   case 

there  is  an  admitted  danger  of  burning 
out  the  generator-,  but  this  ri-k  is  as- 
sumed by  the  lighting  commissioners  in 
not    furnish    circuit    breakers    instead    of 

What  he  would  like  to  hi 
is.  i-  there  any  insurmountable  mechanical 
or  electrical  reason  why  this  will  not 
The  drawings  shown  are  made 
from  sketches  and  are  not  drawn  to  any 
scale. 

The  following  is  anotlier  propo-. 


installatii  which 

briefly  n  I  plant  ..t  present  con- 

nd    condensing 

engine    14   and   20XJ8   built    b)    the    Fitch- 

■    Haste 
which    1-  .    :    what    the)    could 

find  ready  for  delivery  put  this  com- 
parative!) Iarg<  ■''.of  "" 
ponsible 
fi  r  the  engine  running  ai  120  revo 
per  mm  n  volutions  per 
minute,  for  which  it  was  built.  Now 
,vth   of   the   mill,   this 

i-    unable    to    deliver    the    power 
demand)  lat   it  i-  nec< 

do  something  heroic  to  help  it  out.     This 
mill   was  destroyed  b)    lire  six   yea 
hut  the  engine,  a  20x30-inch  Buck* 

ilcrs    were    pat  I    though 

the   former  at   the   linn    of   r  building  was 
deemed    unsafe    to    run.       It    i-    now     pro- 
posed to  dig  this  engine  up  and  i 
in  the  present  engine  room,  to  help 
tin    full  power  out  of  that  generator.     As 
both    engines    are    right    hand,    it     will    he 

;.  to  place  the  cylinder  of  the 
•he  opposite  side  of  the 
shaft  to  the  tandem  I  see  Fig.  4V  Very 
little  difficulty  is  expected  in  fitting  its 
main  bearing  and  crank  disk  to  the  shaft 
of    the  -     the     former,    being 

equipped  with  an  extra-lnr  c  flywheel,  has 
a  shaft  of  a  diameter  within  a  fraction 
of  an  inch  equ;  the  latter:     By 

discarding    the    flywheel    it    is    co 
expected  that  the  engine  bed  and  recipro- 
cating  parts   will    stand   the   speed   of    120 
per  1  eed  former 

ly  was  tto  revolutions  per  minute.     In  this 
plant   considerable  live   -team   is  used   for 
different    purposes    and    in    consei 
•  ed    water    hi 

haust    steam    fri  m    the   auxiliaries   to   heat 

r  anew  lure  near  what   it  0 
he.   and   to   remedy   this   it   i-   prop 
pipe    the   exhaust    from    the    Buckeye    en- 
thal    both    the   high     and    the   low- 
pressure    cylinders    of   th,     Fitchburg   will 
draw    on    it;    that     is,    there    will    bi      oni 
and    two    l,,w   pressure    cyl- 
inders.     The    exhaust    from    the     smaller 
low-pressure  cylinder,  however,  will   How- 
to   the   heater   and    such   01' 
paratus   as   can   use   it.   while   the   exhaust 
from    the    regular    low-pressure    cylinder 
denser.     Th' 
-arily  he   maintained 
as  high   as   i-   practicable   without   looping 
the    high-pressure    indicator   diagram,   and 
it    is   proposed    to    add    reheating   coils    in 
the   present    receiver   and    pass   th 
for    the    air    pump    through    them 
tain   circulation.     The   size   of   the    Buck- 
eye   ex!  made    extra    large    so 
that    it    will    act    as    part    of 
Space  forbids  going  into  discussion  of  the 
probable    steam    consumption.       By    slight 
calculation,     you     will     see     that    what     is 
ne     is    practically    to 


change  a  14  and  joxJo  tandem  com- 
pound into  a  go  and  30  and  .(oxjS-mch 
1  impound  \.sid<  from  power  de- 
veloped, do  the  readers  ,,f  PoWEH  think 
that   it  is  a  wisi  1  hauge  the  en- 

gine   in    this    manner? 

R.    O.    RlCHAKDS. 
l'raminghain,    Ma 


Firing    Boilers 


article  under  the  above  caption. 
\}\  Victor  White,  in  the  April  0  number, 
..ml  the  replies  by  \V.  LSowdcn  and  others 
in  the  June  9  number  were  verj  in  - 
11  resting  reading  ami  contain  main  good 
points,  bill  all  the  writers  seem  to  lose 
sight  of  the  fact  that  plants,  In  ilers,  fuel, 
etc.,   diffi  ;,    methi  id   nl      1  tag 

that  will  produce  satisfactory  and  econooi 
ii  al  results  in  one-  plant  v\  ill  not  do  0  in 
another  or  perhaps  in  the  same  plant  with 
.    different   coal 

I  have  fired  boilers  in  a  strcct-railwaj 
power  station  where  at  the  peak  of  the 
load  five  pounds  loss  of  pressure  meant 
pulling  switches  to  ease  up  on  the  load, 
I  used  the  wing  method  of  firing  with 
success  and  kept  the  pressun  up  so  that 
thirty   seconds  after  a  circuit  breaker  cattle 

It  oil  the  -w  11  hl»  i.uil.  the  pi  >p  safety 
valves  would  let  go.  I  In-  was  with  water- 
tube  boilers  carrying  u-  pounds  pressure 
For  twenty  hours  out  of  tin  twenty  foui 
the  loael  was  comparatively  light,  from  ; 
to  g  a.m.,  the  load  was  heavy,  but  fron 
5  until  7  p.m.,  it  took  every  pound  01 
-team  that  the-  boilers  could  make'  to  keB| 
the  cars  moving.  We  carried  about  ,k 
inches  of  fuel  bed  and  eliel  not  break  tin 
lire  with  the  slice-  bar  but  once  an  hottt 
We  fired  light  and  often,  putting 
where    thiii    place-    showed    in    the-    lire-. 

The  whole  subject  of  firing  may  he  situ 
mered  down  to  one  fact,  and  that  is.  pro 
duce  the  largest  amount  of  steam  at  i 
f'iven  pressure  with  the  least  an 
fuel,  and  that  means  dollars.  It  is  jus 
In  re  that  the  fire-man  must  use  bis  brain 
and  111  1  tie  himself  down  to  any  set  meth 
■  d  of  firing  simply  because  he  was  tangh 
that  way,  or  because  someone  has  foutli 
•■  to  bi  111-1  tin  right  tiling  for  his  partic 
ular  plant  conditions.  The-  question  o 
thick  or  thin  fires,  the  amount  of  draft 
kind,  si/e-  and  quality  of  coal,  and  tin 
amount  of  forcing  the  boilers  have  ti 
-land  in  order  to  furnish  enough  stean 
are  ill  of  importance,  and  a  fireman  win 
waul-  to  do  his  work  and  do  it  right 
must  find  out  what  i-  best  for  hi-  owl 
particular    conditions. 

ilierc  is  another  criticism  I  wish  t' 
make  of  Mr.  Rowden's  article.  In  hi 
method  of  firing,  the  fires  arc  stirred  to. 
much.  I  never  saw  a  fireman  who  wn 
continually  poking,  spreading  and  -tirrin 
up  his  fires,  produce  economical  result! 
■  1  v.-e  11  to  hear  in  mind  that  a  fire 
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form  besides 
1  running  In-  lire,  and  no 
mi     I  he     farm     or     "anytlii 
can  leain  the  duties  of  a  fireman 
iprenticeship. 
VV.    i 
Franklin. 


Why  ? 

wa>    lined 

;upph  ing 

power  \\  nh   from    13   to   14  pouiuls 

steam    tin  bini  s 

ml    several    urn-    installed.      When 

operated    the    station 

n    with    .)iie-half    the    boilers    and 

the    coal    required    to    drive    the 

Why  ? 

pi  r    was    read    bcf.  n 

•howi  superior  performance 

rblne    over    a    vertical    compound 

g    engine,   and   made   the    per- 

of  the   latter  appear   ridiculous. 

admitted  that   the  latter  consumed 

ds  of  water  per  horsepower,  which 

Itributed    to    leaks. 

was    this    engine    allowed    t"    get 
■ondition    where    from    13    to    14 
of  water  was   used   in   performing 
-   was   \\  asted  in  leak- 
such   a   disreputable    at' 
11   as   .1   basis    for   comparing   the 
ical  performance  of  a  reciprocating 
and    a    turbine? 
icr  was  read  before  the   American 

■  :al    Engineers,   at    the 
1  meeting  in   1SS5.  I   think,  giving 

rmance  of  an  engine  that  was  not 
Emery    inquired    if 
inc   leaked.     The  author  admitted 
lid.      "Then,"    said    Mr. 
iates  all  experiments  ;"  and 
further  discu 

■  :iety  set- 

i-  steam 

mentioning    a    prominent    power 

scripti.  11 

that    could 

■  -i  i  •  •  t  1   .if   turbii 

• 
■  ition  had  as  prime  mover 
horizontal -vert  ical     engin. 
well      managed,      and      careful 
and  the 
rlone  with  each  pound   of  coal. 

author. 

rd    of   the    work    and 

liim    that    if    his    company    could 

•  consider  that  letter  as  an  order, 
ommence  at  once  to  build  the 
and  change  tin-  installatii  11 

le    moment. 
tithor    owned    up    that    hi 
ke  good.     Why? 

7    of  the  March  30  number, 
that    a   grist    mill    was    ei 
with    a    good    automatic    steam    eng 


.  and  supplied  with  steam 
from  an  aggregate  .if  180  horsepi  wer  of 
tubular  boilers.  The  internal  surfaces 
were   kept   clean,   tli.  .  ,i   every 

d.i\  .iii.l  tin-  best  grades  ol  1 

-I    used.      This    engine    could    not 
always   supply    enough   steam   to  keep  the 
machinery    at    full    speed.      An    8; 
power  gas   engine  »;i-   installed   and   car- 
>  thing  through  without  a  hitch. 
1  [ere   were    [80   hi  1  scpow  er    o(    tubular 
in  the  pink  of  ,-. mditii  n,  fired  w  it h 
the   best    coal    in    the   couirtrj    and    taxed 
to  their  utmost   10  fm  nish   steam  to  a  90 
\  cr    automatic    engine    thai    could 
not   do   the    work    1l1.1t    an   85-horsepower 
gas    engine    found    easy.      Why? 

W.    E.   Crane. 
Broadalbin,    N*.    V. 


The  Total  Head  Theoretically  Pro- 
duced  by   a  Centrifugal  Pump 

It    is    often    stated    that    when  the    dis 

.live     of    a     centrifugal  pump    is 

completely    closed    the    head    or  p 
produ  wl   i-  equal  1. 1 


eral  clocil  of  the 
tip  "i  die  blades  I;  is  intended  in  the 
following  to  show  by  simple  apparatus 
that   the   theoretical   head   produced  is   not 


hut 

With  the  disci  aryc  valve  open, 
drawn  in  at  the  center  of  the  impi 
thrown  out  toward  the  circumferei 

ing  of  the   wheel   be- 
ing a  minimum  at  tin-  center  and  a  maxi- 
mum  at    the    periphery.      Let    11s    first  'in- 
the  nature  of  the  distrib 

barge  valve  is 

Consider  a  pump  with  a  vertical 

lart 

■'     and     the     surrounding     vertical 

walls   lengthened   upward.     Since  there  is 


n.i    disi  hargi 

hi    the    suction    opening    in    the 

closed    and    a 

mi. 1     the     in- 

I  he    pump    will    now     bi 

by     the     experimental     apparatus 

shown    in     Fig,     1.     in     which     the    impeller 

are     re 

placed  by  a  cylindrical  vessel  mounted  on 

a   verti 

I  ' I    the    v  essel    he     n  tated    at     such     a 
speed    that    tin  I   spol    in    the 

1  1  ntcr     n-i   bai  e       I  I'.    «  .11.  1    w  ill   pi] 
against   the  wall-  .In,  ifugal   forci 

li.t\  ing    a    magnitudi     1  I 


\1    thi    p. 'i  iphei      ivherc  tin    vi  locitj    is   ." 
stand   at   a    1.  ■■    1 


from  the  bottom;  ai  the  center  where  lite 

■     it  a  di  ■ 

tahce  half-way  out   from  the  center  where 

ine   iilocii",    -s  :h      "\  1  1   w    ' 


2   1  8   1 

The  head  due  to  1    ntril  ■  - .  1 1    foi 

vary  witlt  the  square  of  the  distance  from 

i-  and   the  curve  assumed  by  the 

surface  of  the  water  i-  thai  of  a  parabola. 

In    addition    to     the     centrifugal     force 

each   particle  oi 

11-    velocity.      Ai    the    periphery    each    unit 
■  i-  energy  of 


■"J 

i  3    evident     that     this    >  nci  . 

1    the    distance 
from   I 

The  sum  total  of  tin  1  ich  unit 

mass  '  1"  water  at   the  bi  >ttoi 
periphery   is 


Xow    if    tin'  d    verti- 

cally to  the  normal  thickness  of  the  im- 
peller and  thi  nd  it  is 
again  rotated  these  two  energies  are  still 
present.  The  centrifugal  force,  however, 
doe-  no!  manifest  •  n  lucing  a 
I  1  c  in  lite  w  .i' 

p nd    lower 

.,     I  to  thi    I      d  previ 

1  essures  at  vari 

■ 

In  an  actual  p 

blade,    into    a    vortex    1  ' 
and    Ihi  ii    'he    water    whirling 


'54 
paraboli 


■ 


■ 

equals   the  maxiimin  nal  area 

of  the  vortex  chamber.     If.  now.  ' 

ler    therein     is 

gradual!;  velocity 

t.i  a  1"  "r  pres- 

would    Ik-    in  - 

to    the 

in   velocity.     Imagine  an   impos- 

«ing  in- 

i    the   velocity 

ad  being 
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per   min- 
ute the  velocity  head  was  i 
owing    to    slip    and    imperfect    conversion 
from  vclocitj  head  !■•  static  head. 

\        II  \NDEI 
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converted     into     static     head;     tb 
would  now  show  a  I 


The    more    nearly    tl 

I   the  more   p 
will  be. 

.•■r  the   following   case:    A   pump 
having  a  diameter  of  impeller  of  45  inches 
and    running    218    revolutions   per   minute 
has   a   peripheral    \.  1 
second       It    di 
without    valvi  - 

heads    ' 

mi  the  discharge  pip 

i-l  is 


(40) 


r-  =  5° 


3*-2 

feet,  whereas  the  total  actual  head  equals 

jo.46 

feet.     What  causes  the  loss  of  head  ?     The 
hydraulic  efficiency  of  the  pump, 
by  test,  is  40  per  cent,  and 


Power  Required  by  Fans 

I  had  a  letter  from  Sinithcr-  the  Other 
day,  who  hail  .1  tan  problem  on  his  hands. 
It  seems  that  a  brick  plant  wished  t"  use 

drive   an   8-foot    and    . 
fan.   at    200   revolutions   per   minute,   used 
for  exhausting  heat   from  brick  kilns. 

Smithcrs  wrote  that   they  wantei 
15-horsepOWCr     111. 'tors,     hut     he     was     not 
sure,   and    wished   to  know 
would    really    take,    and    how    I    figured    it 
out.     1  answered  that  it  was  a  pretty  hard 
matter     to    tell     exactly     what     power    the 

fans  would  take,  as  every  bend,  every 
:  >n  and  ever)  foot  of  passageway 
through  which  the  air  had  to  travel  re- 
duces the  total  am. mnt  ..1'  air  delivered, 
and  also  the  horscpi  wer  required  to  drive 
the   fans 

r    very    important    factor    in    the 
problem    was    the    temperature    of    the    air 
in  the  kiln-:  as,  if  he  bought  a  motor  with 
to    handle 

should  try  to 
run  it  when  the  air  in  the  kilns  had 
dropped,    say    I  es,    they    would 

probably  burn  the  motor.  I  wrote  him 
that  under  his  conditions  probably  the 
safest  uay  to  do  would  be  to  belt  a 
motor  to  the  fans  and  taki  readings. 
I  gave  him  a  a  uple  of  rules  for  the 
powers  of  fans,  which  err  on  the  side  of 
safety,   but   are   hand  oximating 

the   powers   ret]  ins.      The   rules 

were    a-    folio 

Rule  i.  Multiply  the  diametei  I  flu 
wheel  in  feel  by  itself  five  limes,  and  by 
the  number  of  revolutions  per  minute 
three  times.  Divide  this  result  by  10.- 
000.000.000  and  the  answer  will  give  the 
horsepower  required  to  drive  ,1  fan  hand- 
ling air  iii  50  degrees  Fahrenheit. 

Rule  -:.    Divide  511  by  the  sum  0/    (6o 
•  •    the    temperature    of    the   air    in 
Fahrenheit      and      multiply      the 
Rule    1.    by    this 
quotient.     The  result  will  give  the  horse- 
power  required    to    drive   a    fan    handling 
hot  air. 

I  worl  1I1    as  fi  illi  iws 

What    is    the    power    required    to    drive 
an  8  fi "  it  w  hei  I    200  revi  ilutions 
ute.  handling  hot  air  at  50  degrees  Fahren- 
heit ? 


Jul) 

What    power    will    ihi-    fan    take     it    5011 
Fahrenheit  ? 
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cd  at  500 
Fahrenhi  nakei  used  to  allow 
!,n  two  ihit  .1-  ..1  '1"  above  horsepower  to 
drive  their  fans,  hut  with  the  advent  of 
the  electric  motor  it  was  found  that  a 
it  50  per  cent,  had  t..  he  allow!  d, 
and  the  rules  as  given  above  are  approxi- 
mately   |> 1.    safe    practice    today. 

VV11  1  1  \ m    S\ 
ingli  'ii.  \  a 


horsepower  required  at  50  degrees  Fahren- 
heit. 

The  second  example   was: 


Packing  Gage 


Take  a  hoard  to  correspond  with  the 
thickness  of  the  packing  to  be  used  and 
cut  with  a  keyhole  saw  a  ln.li' 
the  size  of  the  outside  diameter  of  the 
Stuffing  box.  Then  make  another  piece 
the  size  of  the  piston  rod  and  - 
nail  these  two  on  a  third  piece  of  hoard. 
placing  the  small  round  piece  in  the  cen- 
ter   of   the    hole    and    make    a    saw    keri 


A   PACKING  GAGE 

large  enough  to  admit  the  blade  of  : 
knife.  I'.\  placing  the  packing  in  th< 
groove  thus  made  wedge  packing  can  be 
cut   very   nicely  to  an   exact    sizi 

Ira    X.   Learn. 

Stone    Cain .11.    Cal 


Changed  the  Pipe   Connections 


The  accompanying  illustration  present 
an  example  of  how  extraneous  supervisioi 
worked  ..lit  in  the  remodeling  of  an  ere 
vator  system  in  a  hotel  building  I  In 
elevator  was.  a  somewhat  antiquated  ap 
paratus.  and  had  formerly  been  operate! 
with  a  duplex  steam  pump  supplied  will 
steam  from  a  boiler  plant  located  on  th" 
premises.  This  boiler  plant  was  one  0 
several  isolated  -team  plant-,  by  whid 
a  number  of  buildings  were  provided  wltl 
power  before  the  establishment  ol  • 
central  p.. wer  station:  after  which  the  in 
dividual  -team  plants  were  dismantled  am 
all  power  was  then  after  supplied  elec 
trically   from   the  central   station. 

A   technical   graduate,   with   no   practica 


whatever,    was    employed    lij    the 

;irm   of   engineers    who    built    the    central 

station,    and    he    was    detailed    to 

-uper\  ise   the   transformation    from   steam 

icily   in   the   hotel,   which   was  ac- 

•omplislud,    in    the    case    of    the    elevator 

,ystem,     l>>     rigging     up     :i     molor-driven 

l>ump  to   supersede   the  old   steam 

•ump.     Aside  from  the  introduction  of  an 

lically    operated    bypass     from     the 

_,    to   the    suction    ~iik-   of   the   new 

•limp,    to    enable    il     to    yet     up    t 

eginning    work    against    the    coni- 
.   it    was   planned   to 
II  other  details  practically  the  same 
the  change. 

supervising       'cnirs.       however, 

lie   saw    a   chance   to    improve    on 

method    of    returning    the    water 

_.  .1    from    the   elevator   cylii    ler   to 

;i    tank;   so  he  decided  to  connect 

the    suction    pipe,    as 

at    ./.    in    the    sketch,    instead    of 


POW'l  R    \\l>    I  III-'.   1£.\G1 

ill.      In  ator  boy  ccimplaim  tl 
kept   bobbing   up  and  down  when  he  tried 
to  stop  u       I  lie  opi  rating  i  ngiiu  cr  main- 
tained  tint   n    was   not   his   job,   and    re 
f erred    all    complaints   to   ■ 
supervisor.      The      supervisor     monkeyed 
an  mi. 1.   and   finally,   when    the   ear   began 
bouncing     up     and     down     5     or 
at   a   bound,   he   concluded    I 
from  th.  .lie.  who  sei 

t..    investigate.      This    man     relieved    the 
cylinder    of    the    air    cusllii  .11     w  llii 
formed   above   the    piston,    with    1 

e,  bui  In  ~pent  the  better  part 
...  .11  that 
tad  forme. 1  below.  WhUe  he  was  attend- 
ing to  this,  he  aKo  had  a  pipefitter  in- 
dustriously at  work  yanking  out  the 
supervisor's    "improved"    connection,    and 

g   the  open  discharge  to  tl 
tank  in  the  old  way. 

The  cause  of  the  trouble,  which  was  all 
along     plainly    apparent    to    the    old-timer 


K, 


In   a   recent    issue.   W.    !•'..   (ran.    states 
that    "man)    engim  1  rs    ha\  1 
the   highest   economy   in   a   compound   en- 
gine  is  obtained  bj   carrying   the   receiver 
it   full  atmospherii    p 
tl  as  near  full 

Lire  cylinder."     1  1 
tins    imply     that    with    a    vacuum    of    25 

ml  a  back  pressure  ol  1 
the  receiver  pressure  should  be  1 
2.  (5   pounds   gage   pressure  ?      I    gi 

roni  7.3  to  0  pi  imds   rcccivet   prcs 
li  equalizes  tin 
but   ii   niav    still  be  wasti  f  tl  ol    steam.     It 
lie  rati.,  of  the  high- 
piston   area   to   the   low  pressure 

piston  area   would  govern,  1 me  extent, 

th.    pressun    carried   in   the   receiver. 

C.  T.   McKnight. 
San    Antonio,    Tex. 


CHANCE    MADE    IN    PIPING   OF   ELEVATOR    SYSTEM 


0   open   into   the   surge   tank 
manner    indicated    by    tin 

it    had    done    before.       lie    said 
make  a   better-looki    2 
■    would    eliminate    the    surging, 
water    falling   into 
1     tank. 

r  ictical  operating  engim  er,  w  ho 
cssfully  handled  the  plant  for  a 
[   years   previously,   rem  mstrated 

1  -  >rt  of  way  and  gently  intimated 
tble    would    surely    ensue    if    the 

to   the   pump   in   that 

our    technical    friend    could    not 

n  this   functionary  with  a  magni- 

icard  him  through  a  mega- 

1.    besides,    would    it    not    have 

rogatory    to   his   dignity   as    "con- 

ngineer"    to    seek    advice    or   ac- 

2  -ti.ms  from  a  rough-necked  fei- 
nt   in    overall-    and    jumper? 

The  connection   was   made,   and   the   ap- 
-tartcd    up.      A    day    or    two    later. 


who     had     run     the     plant     for     so     many 
years,   and   which   in    fact   was   anticipated 
by    him,    lay    in    the    fact    that    a    goodly 
portion    of   the   air    which    the   wati 
tinually    took    up   by    absorption,    had    no 
chance    to   escape   In    bubbling    out    while 
.;.-   was    falling    from 
the  end  of  the   surge  pipe   into  the  tank, 
as  had   formerly  been   the  case. 
contrary,   it   was  entrapped   in   tin 
pipe   and   kept   in   the   system   while   being 
tly   augmented   bj    the   further  ab- 
sorption  of   air    from    the   external    aim  — 

with  the  result  that  thi 
eventually  became  so  impregnated  with 
air  bubbles  as  to  liberate  excessive  quan- 
:  air  during  each  cycle  in  its  pass- 
age through  the  elevator  cylinder,  thus 
forming  air  cushions  more  rapidly  than 
w ould    ..there,  i  ible 

V    J     Dixon. 
Chicago.    Til. 


Compound   Engines 

hollowing      are      the      details      of 
peculiar    experience    I    once    had    with    a 
16x26x20  inch  compound  engine,  bi     1 

O-vol  eel  ..      ;enerator,   driv- 

ing coal  cutting  ami  haulage  machinery. 
The  load  was  very  irregular  sometimes. 
While  the  maximum  load  was  on  the  cir- 
cuit bn  iker  would  ilv  out  and  leave  the 
<  num.'   w  ithoul   am    li  lad    u  Ii   tever. 

One  day  while  everything  was  running 
smoothly,    the    engine    suddenly     stopp  .1 
and  "grunted,"  and  the  high-pressure  cyl- 
inder head  i....k   a   trip  through   tl 
wall  between  the  engine  and  boiler  rooms. 
\\  .    madi    a  head  oi  bi  liler  plate,  doubling 
the  plate  to  uive  it   strength.     Tl 
was    also    broken,    and.     having    nothing 
with    which    to    repair    the    piston.    I    re- 
piston  and  rod.  put  a  bli 
k<  t    over    tin 

nected  tl meeting  rod  on  the  high- 
pressure  side,  tin-  li  cylinder 
being  in   good   pressure. 

peued   the   drain   cocks   1  >n   the   high- 

ttn     cy  Under,    turned    1 1 

turned    the    ei  nter    and    was 

for    work    the    next    morning. 

As    the    engine    wa  utomatic 

cutoff  type,  I  used  the  same  governor,  but 

it    worked    as    a    throttling    governor    in- 

1    ti  miatic  cuti  iff      I  In 
tion  was  poor,  owing 

i.e.,  thi  long  pipi  and  c<  ndenser 
.  e  cylinder  be- 
and  the  gi  n  em.  >r  ; 
but  we  managed  to  run  with  it  until  a 
new  engine  of  a  different  type  was  in- 
stalled. .  part  of  thi-  ,  peri- 
ence  was  thai  the  low-pressure  cylinder 
did  the  work  more  satisfactorily  and  with 
a  lower  boiler  pressure  than  was  possible 

E.    W      I 

Mud.' 


Operation  of  Steam  Heating  Plants 

rtment  buildii 
■ 

i  ii  anything  bu 

_  up  the 
chimney,    while    tenants    were    constantly 
complaining  of  insufficient  heat.  The  build- 
>wn  electric-light  and 
lie  the  exhaust 
such   conditions   is   ample 
the  building   with  little  or   no  back   pres- 
ngiro        prc>  iouslj    in  charge 
i   pounds  and   man; 
had  acquired  the  habit  of  coming 
down   in   the  engine   room  i"   look  at  the 
heating  main  when- 
ever they  had  reason  i"  think   they  were 
.vorth.     I  made 
up  my  mind  not  to  carry  over  2  pounds 
at    the    ■  cutting   down    the 

there  were  s.>  many  tli r 
complaints  that  something  had  to  be  done. 
B   .     or  refuse  admittance 
1  .nunity 
tly   ran   the   pipe    from    tl 

ixenient  shaft  and  in  drop- 

1   a   water  leg 

•   Ise  reading  of 

tting    a    drain    cock    in    the 

lower  bend  the   pointei 

•  - 1  rT  from  the  heating 
1  little. 
I  then  went  over  the  heating  system,  and 
in    almost     every    case     where    the 

complaint  1   found  that  the 
I 
extent  that  then    was,  in   - 

t.i    drain    back    from    the    radiators,    thus 

inches    from    their    original    pi  si- 

. 

ition   from   the  main  pip< 
rtly  uncovered  in  the  garret    (this 
■    overhead  sysl  me  places 

d    to   outside   air    running 

After   these 
n  attended  to,  then 
to  heat  the  building  on  less  than 
and    where 
consumption    had    previously    reached  .as 
weather, 
it  dropp 

in    very   severe   weather  the   exhaust   was 
found  sufficient 

R.  Cederblom. 
Ind. 


P(  i\\  ER  AND    1 

Combination    Fire    ind   Water 
1  ube   Boiler 

I  subn 
combinati 

rhc    mud 
liamctcr.     The  noz- 
and   the   wal 
kiting   ti  red   by   flangi 

cie.m    ii  !    pipe    is   con- 

nect! d  1  See  sketch.  1 

!•*..    1 1.   M  u 
Bcllaire,  Ohio. 
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Plugged   Water  Column  Connection 

Early  during  the  past  winter  the  lower 
connection  to  the  water  column  of  a 
hoihr  became  clogged  in  some  manner, 
although,  owing  to  the  use  of  all  exhaust 
steam  to  heat  the  building,  ven  little  fresh 
water,  with  its  load  of  impurities,  was  used. 
However,  about   11   o'clock  one  cold  night 


from    tin     hoili  heating    s\  -tei 

quite    rapidl;  ' 

systi  ni  then  fi  n  meil  a  laBJ 
condense!',    which    created    a    partial    vac 
mini.     The   plug    in   the   cross 
ua-   removed,  the   vacuum  pn    entiug   1I1 
water   from   coming   out   and    scalding   th 

When     removed,     tli 
from  the  In  liler  ti  1  tin    heating  s)  stem  wa 
closed,  thus  cutl  ing   off  tin 
the  boiler. 

[!y  1111  11  ■  'i  1  w  ire,  the  ohsti  uctii  in  i 
the  pipe  connecting  the  column  to  th 
boiler  was  loosened,  when  the  wan 
washed  il  out  This  accomplished,  tli 
calve  leading  to  the  system  was  open* 
thus  placing  the  boiler  in  communicatlB 
with  the  1  icuuui  creatcil  bv  the  systo 
ci  11  iling  <  iff  I  his  pre\  en  ted  tin  ■■■  al 
running  out  of  the  boiler  al  the  cros 
while  the  plug  was  screwed  in  avail 
When  the  system  valve  was  closei 
thus  isolating  the  vacuum  in  the  systH 
from  the  boiler,  the  water  came  up  in  th 
glass    to    the    second    gage,    showing    thr 


COMBINATION    FIRE-     VND  WATER-TUBE    BOILER 


the  engineer  on  watch  noticed  that  the 
water  in  the  gage  glass  was  dead,  and  did 
illate  up  and  down.  There  being 
no  valves  between  the  water  column  and 
the  boiler  to  close  alternated  to 
the  trouble  and  remedy  it  if  possible,  be 
le  hi  iworl  under  tin  column,  con 
nected  to  the  ashpit,  and  after  the  first 
spasmodic     bluster,     the     di 

nounced    only   pure    steam,   and   01, 

the   valve   the   glass     began 

slowly,   by  the  condensation   of  the    steam 

within    it.      The   gage    cocks   al-. 

fa  I-.  Know  iny  that  there  was 
movement  of  the  water  in  the  gla 
nouncing  the. true  level,  not  more  than  to 
minutes  before,  and  that  the,  pump  was 
iuti  putting  the  returns  hack  into 
the  boiler,  else  the  whistle  on  tin 
would  have  announced  trouble  in  that  di- 
rection, ■  •  rtain  that 
there  was  no  lack  of  an  ampli  supplj  of 
water  actually  within  the  boiler   r 

N'..t    wishing    I      take    any    risk,    he    at 
once    hanked    the    fire,    threw    thi 
over    into    the    city    line,     shut    down    the 
engine   and    tit  live  Steam   on   the 


there    had    not     at     any     time     been     an 

The  fires  were  "broke  out,"  steam  raise 

short  time  the  engine  was  starta 

(,.  II.  Wallace, 

Wis. 


If  the  Hues  are  leaky,  and  prett;  we 
rolled  out,  and  the  engineer  by  great  cat 
and  skill  rolls  them  tight,  I  e  will  like! 
■  -  little  credit.  Bui  should  he  fai 
his  reputation  will  be  jeopardized  Ha 
hoilermakcr  made  the  san 
failure  il  would  excite  no  comment. 


No     one     type     of     stoker     is     equal; 

valuable     for    burning    all    kinds    ol    CO! 

The  plant  which  has  an  equipment  propel 

mi     the    cheapest    co; 

available  will  1  ■,  iporate  water  al   the  lea 


When  practicable,  a  boiler  can  be  cooli 
more  evenly  by  overflowing  it  to  the  sewi 
over  tin  taking  the  upper  mat 
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Supply  Circuits   for   Electric   Motors 

An   Easy  Method  of   Finding  the  Correct  Size    of    Wire    or    the    Loss 
in  a   Motor    Circuit,   Requiring    Only    the    Simplest    Arithmetic 


B   Y 


CECIL 


POOLE 


Tlicrc  arc   tnbles   and   charts   in   abun-  "long-felt    want."      They    are    presented,  mechanical  outpul  into  watts  or  kilowatt: 

iy  means  of  which  one  can  ascer-  however,  as  an  unusually  simple  means  of  of  intake  since  the  power  in  electrical  cir 

proper   si  c   of   wire   to   he    used  arriving   a(    the  desired   result   and   at   the  cuits  is  always  measured  in  watts  or  kilo- 

lectrical  circuit  after  one  has  be-  same  time  covering  about  the  whole  range  w  itl  .       I  . 1 1 .1 .      i     supplies    the    necessary 

familiar    with    the    method    of    ap-  of  i                  i    ictice.  equivalents     I uvert    any    numbci     ol 

The  accompanying  tables,  there-  In   order   to    deal    with    motor    loads    it  horsepower,  at  any  usual  motor  efficiency, 

ol     intended     to     supply     any  is  necessary  to  convert  the  horsepower  of  into  kilow 


KILOWATTS    "1      MOTOR     INTAKE    CORRESPONDING 
H(  IRSEPI  IV  l.i; 


i ri'ir    in 


of  Motor  in   Horsi  p 


3 

1 

5 

6 

7              s 

9 

:ilu7 

ii  6214 

1    243 

2    186 

1      ffi 

1    '171 

6. 214 

7    157 

■  3056 

ii  61  12 

1    222 

_'    145 

.;  667 

I      Vlll 

6    I1J 

7   334 

8.557  '.l.77'.l 

11   mil 

ii  6013 

1    203 

2   in:, 

.:  60S 

1    si  1 

6  013 

7   216 

s    (111  u   62] 

10.824 

n   V.us 

1    184 

2  367 

3    551 

4    734 

5.918 

7  mi 

s    !85  'i    169 

lu  652 

64        0.2917 

n  5825 

i    165 

2.330 

3    195 

1   660 

5.825 

6  ! 

s.  156  9.321 

1U      Is,, 

_'s,.s 

.    117 

_'   294 

3    111 

1    589 

.-.  736 

,;   883 

8  '    1  77 

10  324 

• 

ii  5649 

1.  130 

2  -'60 

.;     189 

1    519 

-.  649 

6   779 

7    'ins  'i    ii.;. 

lu    168 

0.5565 

1    113 

2  226 

3  339 

1    152 

.-,  565 

6  677 

7   790  s  903 

10.016 

n  :.ts:; 

1    

2    193 

3   290 

1       Is,, 

.-,.  is:; 

S   579 

7    676  s    77_' 

•i   869 

0   5403 

1    nsl 

:;   242 

1   323 

:,.  103 

6    184 

:    .,,",  j  645 

9.726 

, 

1    065 

J    130 

: 

1    261 

6  391 

7    1.7  s    522 

9    587 

ii  5251 

1   050 

.'    tun 

3.  151 

i     101 

7,  25 1 

6  301 

7.351  8.402 

•i    1  ,-' 

• 

1    036 

2   U71 

3    1U7 

t   l  13 

6   2 1  1 

7    249  s    28  , 

i     12  ] 

- 

1   021 

2   I'M 

3  064 

I  086 

.",.  1U7 

6    129 

7    1  Mi  s    :  7 _■ 

9    193 

0  2519 

1   008 

2.015 

3.023 

.  n  18 

6  046 

I53IS     ■•■ 

n    1971 

ii  9942 

1    988 

3.977 

1  971 

5  965 

6  959  7   954 

S     'l|S 

ii    1906 

II    ''MI 

1    96  ' 

2.943 

3  924 

1   906 

.',    ss7 

i,   ni'.s  7   849 

s   sail 

e    _'4-'l 

II     |s|_> 

n  9684 

1   937 

.-, 

3.  S74 

1     s|_' 

.-,    sill 

6   779  7   7  17 

s  715 

0.2390 

(I    17-sll 

ii  9560 

1   912 

•   868 

3   524 

1   780 

,   ;  16 

6  692  7.648 

3.604 

0    1719 

1.888 

2.832 

3.775 



6  6ii7  7   551 

s    195 

1    siil 

2   796 

3  728 

I   660 

7,  592 

6.524  7   47,7 

s  389 

0.2301 

ii    160 

ii  9206 

1  -11 

_•  762 

3  682 

i   60 

.-,  523 

6    1117   36 1 

s     's.-, 

n    1547 

ii  9093 

1    819 

2    ,  28 

.  ,,  .. 

1    :,I7 

s    lsl 

■  I  2246 

ii    1492 

il    vis! 

1    797 

1    192 

.-,  390 

6  289  7.187 

8.085 

ii    1438 

ii  bs;  . 

1.775 

3.551 

I    138 

6.214  7.lni 

7.989 

ii    8772 

1.754 

2  832 

3   509 

i    386 

.-,   263 

6.141  7.018 

0  2167 

ii  ta.v, 

ii  8670 

1  .  734 

I 

168 

I   335 

:,   202 

ii  069  6   936 

7.803 

0.2147 

II    Us.', 

ii  8571 

1    714 

2    -.7  1 

.;    i  !8 

1    285 

.-,    1  12 

5  999  6   857 

7.711 

n    1237 

ii  M7a 

1    695 

'    542 

3   389 

4  .  -'37 

:,  usi 

5  931  6  779 

,    6  !6 

0.  2094 

ii    1189 

0.8378 

1.676 

i      : . . 

15] 

1        |s'l 

5.027 

5   865  6.702 

7    Mil 

0  2071 

n    11  12 

0   S285 

1   657 

2.  185 

3.311 

I    '171 

.-,  800  6.628 

7.  156 

ii  8194 

1   639 

2    158 

3.278 

1  097 

1.916 

5.7366.555 

7.373 

n  2026 

ii  8105 

1   621 

2    131 

1   863 

7.294 

ii    1 

1    B04 

2    lu", 

3.  -'u7 

1     si  1 

5.612  6    114 

7.216 

• 

n  3966 

ii  7932 

1    586 

2   380 

..... 

7.  139 

TABLE    2.     CIRCUIT     FACTORS    FOR 
RECT-CURRENT  CIRCUITS. 

I'm,  i  ii    Fai  r..i(  =  100,000       \  ...  i  v.. i 


Cir, nit 

in,  nit 

Volt- 

Volt- 

Volt- 

age 

Factor. 

Factor. 

age.* 

ltd 

8.265 

220 

2 

ui.i, 

500 

115 

7   562 

_'3II 

1 

S'U 

7,7,1 1 

l.'u 

i.  'HI 

L'ln 

1 

736 

7,77, 

ijr, 

6    100 

250 

1 

600 

600 

II      llll  II  I 

0.3305 
0.3024 


circuit   voltage"  is  thai   at   the  point 
where  the  kilowatlsa.ee  reckoned. 

Tal.l.-s  -'  and  2-A  give  what  ['  have 
called  the  "circuit  factor"  corresponding 
to  the  voltage  and  power  factor  of  the 
circuit  under  consideration.  Since  di- 
rect-current circuits  have  unity  power 
factor.  Table  2  specifies  only  the  voltage. 

Tallies  ,*-A  and  .(  B  give  what  I  d 
it    conven  II    the    "trans 

factor"  of  the  probh  m.  This  is  the  product 
of  kilowa  mce   \     circuit 

Knowing   these   threi      aim        I  aide  3-A 
or    .;  B    will    give    the    loss    for 

wire   or   the    size    of   win 
given  loss.     For  example,  if 
4    kilowats,    the    distance    6i     feet    and    the 
circuit   factor   to.2,  tin  m   fact,  't- 

will be 

l 

If  the  circuit  is  direct  current  or 


TABLE   2-A.     I  StCl   IT    I   VI    rORS    FOR    ALTERNATING-C1   l.l.'l  \l    I  [Rl  I   ITS 
Circcit  Factor  =   100,000  ■*-   E*pa       1    =  Circuit   Voltage.*     p  e=   Po 


1'. 

,»    OF    THE 

Circuit, 

Is.   1.,    Ill  \.. 

IAD. 

■ 

- 

s 

■ 

- 

■• 

ss 

',  i 

- 

l"l 

11    145 

13.75 

12  *" 

12  50 

11      III 

11      III 

in    163 

10   032 

"  .,  '. 

12  596 

12  291 

11    713 

11    171 

s  968 

s  80  • 

3    sin 

• 

3    _'_'s 

.,    us,; 

2  9.54 

1 

■  i,".. 

3    611 

■ 

- 

2     Mis 

io; 

:i    1  19 

.'   794 

J    i,,,s 

Jill 

■ 

II    '1766 

ii  9295 

,,   3651 

0   8451 

II    SII71 

ii    7,  16 

n   71173 

II    s.i.  I 

n  7682 

ii  7  198 

0.7320 

ii  7  1  19 

ii  6103 

ii    5846 

II    7,6117, 

ii   -,.;7s 

ii  6250 

II    61 1117 

ii    5949 

,,    5806 

u    .    .,. 

ii    1938 

ii    17  >6 

n. 1340 

ii    -,167, 

n  5039 

II     I'll  6 

,,    168  ■ 

i)    ll.ii 

II     lilsl 

II   3711 

ii  :s7,s7 

<i  :;i  12 

ii    1291 

n    1260 

ii    1229 

ii    1200 

0 

0.1144 

0.1117 

1,     lls'.ll.s 

li    1  |si 

ii   i ; 7.  • 

ii    1  1  '1 

n    inn, 

n    in 71 

ii    1H17 

ii    ni-'J 

o  09764 

u   0H934 

ii  08.558 

II     IIS   '117, 

ii  03073 

ii   li  '7''l 

ii  ii  '66s 

ii  0224  ' 

0.02151 

ii  02954 

0.02881 

•  i  02811 

li  ii-'lll 

ii  02139 

ii  02051 

0.01968 

a  00358; 

0.00341 1 

0.003177 

13104 

0.002834 

ii  002491 

•The  "circuit  voltage"  is  that  at  the  end  ivliere  lue  power  is  considered.     Tim.-,  if  dealing  with  the  kilowatt-  at  the  i'<*n.Ta.or  busbars,  the 

--  "  ia  the  busbar  voltage;  if  considering  (he  kilowatt!,  taken  from  the  line  by  a  motor,  the  "circuit  voitau'e"  is  that  at  the  terminals  of  the  motor. 
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fid 


ponding 

and  it*  transpositions 
It. in-    factoi 


Tram 
Disfan 

I;    will    be     noted    that    Tables   .i-A    and 

3-B  contain  two  I"*-  columns,  one  for  all 

two-wire  01  r<;iit -  and  the  other   for  two- 

A'iih   all 

other  conditions  (kilowatts,  distance,  \ ■  .1 1 

age,  powi  r  i.Kicr  and  wire  size)  the  same, 

of  the  applied  or  transmitted 

power    lost    in    a    two-wire    circuit — cither 

irrent    ..r    single-phase— is   exactly 

twice  that   in  a  two-phase,  three  ■ 

Hence  the 
ratio  of  -•  to  1  in  the  figures"  in  the  two 
columns   menti 

closely     enough     for     all     practical     ptir- 
t    if  anyone   should   wish   to   s;<t 
it    is   only   necessary   to   re- 
member that  the  transmission  factor  varies 
directly  with  the  loss.     For  example,  sup- 
;  the  transmission  factor  in  a  cer- 
tain two-wire  problem  was  21.615  a"d  the 
The  nearest   num- 
bers in  tin-  N  of  Tabic  3-A 
I    22,251  :    consequently,    the 
the  actual  circuit   will  bi 
2.(>  and  2.8  per  cent.,  which   is  sufficiently 
informingordinarily.   But  ii  1 
is   desired,  divide  the  actual  transmission 
factor  21,615  l>y   the   1   per  cent.   : 
the  table,   thus: 

21615  -r-  7947 

which  is  the  accurate  perci  1 

Table  4  is  the  familiar  one  of  wire 
properties,  which  i-  printed  here  merely 
for  convenience;  it  is  not  necessary  to  use 
it  in  conjunction  with  the  pr 

except    to    check    up    the    carrying   capacity 

of  the  wire  selected.  Tables  5,  6 
giving  the  amperes  per  wire  per  kilowatt, 
are  presented  for  the  same  purpose.  They 
have  tir,  connection  with  Tables  1  to  3-B, 
which  are  used  to  determine  the  relation 
between  wire  <ize.  loss,  distance  and 
power  transmitted. 


per  cent    efficiency  must   be 

supplied    with    iMt    mote    than    ,i    per    cent 
;o  feit.     What  sire 


ing   to   Table    1    it    « ill    ' 
that  a  5  horsepower  motor  oi  .)•>  per  cent 
efficiency    would   take    1  1  i _•  kilowatts   iron 
the  line;  a  50-horscpower  machine  wonji 
therefore   take    4  1 .4^  kilowatts 

I  able     _'.    tin     circuit     fai 


r.VBLl  <        1  n  VNSMISSION    1   \i    I'M.-     Ml    W  >     w  (ItES 

I  m\.iii»  ins     I    ii-nni-    Kll.il«MI-     ■      Hl-I\. 


Sua  in 

IVlHB    is    ClIICUl 

mi   Mils 

(m.   B 

A     3     • 

;  11.1 

LOOM. 

300M. 

250,001 

200.000 

Mo. 

Mo 

No, 

cm. 

1  s.'.i  ir 

e  ill. 

e  in. 

" 

000 

llll 

No   11    Mo    1 

Nil.  J 

1  II 

1  1,211 

11,842 

9,478 

10,023 

T55 

6,303 

5,000     :i,IIT7 
-...Mm     1,375 

3, 1  1 

1  1 

a 

B     10,421 
14,210     11,368 
15,394     12.315 

11,025 

S.7I1 

..    i.;l 

3,45 

1    2 

28  121 

17.053 

12,027 

9    .  ;, 

7,  Mil 

6 1  .  .  ' 

3.77 

I  :i 

24.6a 

[8.474 

13,030 

10,331 

B.196 

6,500     .'..17(1 

1.08 

1    1 

19,895 

16,578     13.263 

14,032 

11,1  J.- 

s ,8  '.' 

7. nun     :,..MIs 

1    III 

1    5 

:i:,. .-..'.- 

28, 1-'' 

17.762     14.210 

15,034 

II. 'Ui 

9.455 

7, .Mill      5,966 

1,71 

30,31  1 

J.'.7:is 

is. 'i|7     15,157 

16,036 

12,715 

III   MSI 

8,000     6,308 

'..»-' 

1   7 

32,201 

1   159 

20,131      16  1"  . 

17.039 

13,501 

10,716 

s  ■ 1,76] 

1    8 

12.631 

34,104 

21,315     17.052 

18.041 

1  1.304 

11, .ui 

9.000     7,159 

-|.6.'> 

1    ■! 

1  1  998 

27.001 

.   

19,043 

15,091 

1  1,977 

9,500      7.:.  .Mi 

2  " 

1   11 

.I7,vi:i 

28,422 

23,683     is.  '.117 

20,045 

15,894 

12,607 

10,000     7,954 

6.28 

1    1 

11,682 

3 1 .  .'ii  1 

26.051     20.841 

22,050 

I7.ls:i 

13,868 

1  1,000     s  750 

6,91 

2    1 

.1,    s  II 

15, 17- 

:il  106 

M20     22,736 

24.055 

19,072 

1  -,    1  Js 

1  :  [1 145 

7.:,l 

• 

1    3 

19  261 

30.788     24,631 

26.059 

20,962 

19,381 

13,000  10,340 

8,17 

_'    s 

1    1 

53.051 

1.     26,525 
28,420 

28,004 

22,251 

17,651 

1  1,000   1  1.139 

8,80 

1    '. 

71.051 

56.840 

30,068 

23,841 

Is. '.ill 

15,1 1  1,93] 

9, 1 

3.2 

1    6 

15.475 

30.315 

32.073 

25.431 

20,171 

16.000  12,727 

in. 11 

3    1 

1    7 

• 

mils 

I*     17 

1 

J7.nl'. 

21,432 

17.(1(1(1  13,522 

III. lis 

1    s 

■  '  i,m: 

1  1,0    1  1  1,317 

11,31 

1    0 

71,997 

1  1,99! 

13 ,95 

1  ■  1  18 

1 1  ,'.1 1 

1  11 

1.    166     37,893 

1 

31,787 

25,21  1 

:o  000  1  5,908 

1  J.7.7 

1    J 

2    1 

1 

19,73  1 

(3.371 

26  K  ' 

21.000  it;. 7111 

13J2I 

1    1 

,'.2,103     11,682 

1 1,100 

1  961 

27.735 

22,000   17   199 

I3.s: 

1   1, 

2  3 

87   154 

54.471      13,577 

11,  105 

,.,    . 

28,991 

23.000  18,294 

11.1 

1    8 

2    1 

1  13.671 



68,213 

56  s|m 

18,109 

38, 1  1 1 

30 

24, 19,090 

1   "..lis 

.".   0 

.  .-, 

1   IS.  111! 

94.733 

71.055 

ifl    us     17,366 

.-.I).  1 1  1 

39  734 

31,517 

25,000   19,885 

1  .-,.7  1 

73.897 

61.576     19,261 

52, 1  Is 

41,323 

16.34 

!  J7,S.'I 

102.311 

...-.'U.-.     .'.1.1. ".Ii 

,11  23 

12.913 

34,  13 

I".''. 

.'    v 

• 

66.313     53.050 

J.ii  IJ7 

14,502 

35,29! 

17,111 

■ 

. 

1 09,890 

85.266 

lis.nsi     54,945 

58  132 

16,091 

39,591 

--  . 

is,2: 

3  11 

1  12.09(1 

113,679 

71,050 

60,  1  16 

17.0S1 

37,821 

30,000  23,862 

is.s 

a   I 

SS      IMS 

90.950 

■  Us     :,s,7:il 

62,1  II 

19,271 

19  08; 

31.000  21,658 

19.4! 

Ii   1 

A    1 

1  .1,572 

■ 

,  i,786     80,8  "' 

illl  Ill 

■50,85! 

10,342 

32,000  25,453 

1  .6.309 

12.-1  u|7 

93.792 

Ts  155     62,524 

66.150 

52, 1  19 

11,603 

33.000  26.249 

'• 

1 

128,837 

■ 

50,523     64,418 
82,891     68  3  1  1 

6s.  1  .V. 

54,038 

12,864 

10  .'.  044 

21,3: 

7    11 

3   5 

I6."i.782 

■    < 

99,477 

70.159 

55,627 

14,124 

3  , .nun  2,  839 

102,319 

72  164 

15,385 

36  ("id  Js  63  ■ 

7    1 

1  10.205 

105.161 

sT.iiJs       .  1,    102 

74,  His 

.     1  11 

Hi  i;ir 

7    1. 

3   8 

108.003 

ifl      r 1  997 

76,173 

ii'i  39.1 

17. Mill 

38^000  30,228 

7    8 

IS4.72!) 

1  17,783 

1  10,846 

92   164     73,892 

,  ,  ;s,i 

7.S.177 

61  'is 

19,167 

39, 1  31,02] 

-' 

s   11 

1  'I 

189.466  151,573 

Sll    |s  J 

63     • 

50,  us 

10,000  31.817 

8    2 

1    1 

1 :..-,. ,'iii.' 

1  16  530 

•.17.1111     77,681 

82, 1  st; 

1,  1  163 

il,68! 

11,000  32,612 

8  1 

119,372 

.   ., 

SI    I'M 

66  753 

52  94! 

IJ. Ill  in  33,  HIT 

s  „ 

1   3 

122,214 

101.838     81.470 

si,  196 

..      ,  1 

54,211 

13, 1  34,203 

s  s 

1    1 

20S,  1  12 

s    1        ...     , 

69,931 

:.-..  17  1 

II. nun  34,998 

J7.ll 

•1  II 

l  .-. 

213.1  19 

170,519 

127.899 

Hill. .".7  1     s  i  260 

90,205 

71.521 

56,731 

15,1 37,. 701 

JS.J 

•    ' 

1   .. 

ST.]     1 

Hi, nun  36,589 

1    7 

111.311      si     19 

17. mm  37,384 

1    8 

IS1.SN7 

113,679     90.944 

96  218 

i;m'm:i 

Is. hum  38,180 

3<U 

•   ' 

1.9 

1 

1  16.048     92  -  IS 
118,416    94.733 

' 

...    . 

U  1.774 

19, 1  38,975 

30.8 

10  11 

:.  11 

ISO. 466 

1  12,110 

100,227 

79,468 

li:l.li:l.-, 

:,n, mum  :i'i,77l 

11,4 

111  1 

ri7.nl  1 

1  17.704 

:     98,522 

'     1       6 

82,646 

65.556 

,2.1    it)   1  1,392 

12,6 

III  s 

5    I 

1  JT.ss  | 

1          16 

85,8  15 

iis.ii7s 

51.000  12,952 

33,9 

1  1    2 

5  ii 

620 

1 

s 1 

0    ,99 

50  000  1 t,543 

35, 2 

1 1   6 

274,725 

219,780 

164,847 

16  .   109,890 

116,264 

92,182 

7:i,Uil 

58.000  46,134 

(6,4 

IJ  11 

284,  199 

'.     .  .  . 

170.532 

1  12,099  1  13,679 

95,361 

7  5  1:  1  2 

,„, 17,728 

37,7 

u    1 

178,210 

1  lii.s:iii  1  I7,tii'i 

1  J  1     Jsj 

12   8 

6    1 

.   U 

1  .1    173  121,258 

13  -' 

.,  .. 

312,618 

IS7,.-,S.-, 

1  .6,3  in   1  15.047 

In  1  s'17 

13  "'. 

-1   8 

193,269 

i   1  28,837 

;  16    109 

108,076 

s"..7J7 

lis. nun  .-.i.nss 

'-'  7 

1  1   11 

1  111..'.  Is 

88,249 

','). 1  55,678 

14,(1 

1  1    1 

272. S3] 

170,51  1 

III    ;.. 

114,433 

90,770 

72,000  .-,7,J7u 

15,- 

1  1      S 

7    1 

280,109 

Jiii  .::.■■; 

B   1  10,205 

117,612 

93,291 

;  1  mi  hi  58,861 

46. J. 

,    6 

• 

216,007 

1  13,9!)  1 

17.2. 3  it; 

120,794 

95,813 

,1 60, 151 

47,7 

7   8 

184,729  147,783 
.  151,573 

156  355 

169 

98,334 

78,000  62,042 

49,0 

303,1  15 

161     194 

1  17,148 

100,856 

80.000  11:1.11:1:1 

50.S 

s    J 

:tss.  K15 

310,724 

15,362 

164,37  - 

-.).•' 

16    8 

-    1 

.i'17  s7s 

!    ,'i.  1    ,1 

17    2 

-  ii 

203,676  162  11  ,  1 

1 s    ] 

IMS      I  _'l  1 

si;. in  in  lis.  luii 

-,  1 

17.6 

S  S 

1  16,824 

208,412 

166  730 

1  76  100 

l.l'i.si,.; 

'  Hi  Mil 

88,000  69,996 

,:, : 

s   "       '  •    213,149  170,519  lsn.lil'i   113.012  113.46.3  90, 71,587  59,- 

137  771     lis, ,17   26IISJ  J17.SS-,  174.308  lsl.lls   110,2211  117,. OM  '.12.000  73.17s  7,7.' 

'»•*      ''    '      "■"•■244  359,195  267,167  222,622  178,098  188.427   14!l.309  118..-.0.-.  04, 74,760  59,1 

111   '-'     ■'  8      151.71s  3113  77,  L>72fS51  227  350  lsl  s.s7  l'.U  137  152. 57s  121.027  'iii.min  76.300  8" 

is:,. 11711  106.116   155,756  123, 54S  08.000  77.951   61.1 

♦Percenl  ,  t  applied  or  transmitted,  as  the  ease  may  he 


ly   27.    1909. 
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direct  current  i-  1.6:  multiplying         lii   Tabl<    .;   \.   find  in   the 

;  b)   the  kilowatts  and  l>>   the  distance  two-wire   column;    follow    this  horizontal 

1.-  line    of    figures    into    the    table  until    the 

41  4j                      ;o        16,568  nearest     number    larger    than  10 

the  transmission  factor  found.      This    is    18,910   and   at  tin 
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•p 

errenta 

;e  of  t  lie  p< 

>\ver  applie 

J  or  transi 

7  be. 

olumn  containing  ii  is  found  No. 
0.1,  which  1-  the  smallest  -1  e  of  wire  ihai 
•11I  without  exceeding  .i  per  cent, 
loss. 

I'n  fori  ■  ,  however,  the 

limitations    of    the     Underwriters'     Rules 
in  1st   be  ci  nsid 

5,  the  current   per  kilowatt   in  a  250  volt 
direct-currcnl  impercs.      The 

motor   will   tal 

I  1'  I-  165.68 

.11    full    load,    and    25    per    cent. 
11    allowed   for  starting  and 
"\  erloading     Then  Fi  1  hum  be 

arry 

165  68    ■    1.25       207  1 
amperes. 

Reference  to  Table  4  shows  that  if  the 
circuit  is  indoors,  weatherproof  wire  nnist 
be  iimiI  in  order  to  come  within  the  re- 
quirements. It  the  conditions 
that  rubber-covered  wire  must  i.. 
then  the  -i/a-  must  be  No.  0000,  and  the 
loss  in  the  circuit  will  come  far  within 
the  prescribed  loss  of  .,  per  cent. 

Exampli    II 

pi  wer  three-phase  moti  >r  with 
.1  Full  Ii  ad  cfficicnc)  "f  88  per  cent,  and 
power  factor  of  86  pi 
ilied  '  220  volts  through  a  circuit  of  No. 
2  wire  at  .1  distance  of  300  feet.  The  wire 
is  rubber  covered,  the  circuit  being  in 
conduit.  What  will  be  the  loss  in  the  cir- 
cuit at  full  load? 

From  Table  1,  the  kilowatts  ;n   ft 

15;  from  Table  -■  \  (assuming  that 
the  line  itself  is  non-inductive,  which 
should  be  true  of  ;m  indoor  line)  the 
'circuit  factor"  is  2.794.  The  distance 
being  300  feet,  the  "transmission  factor" 
is 

|O0     ■     -'704     =    I420749 
or    practically 

In  the  No  2  column  of  Table  3-A  the 
ncaresl  number  larger  than  [4,208  is  14. 
458.  The  number  in  the  same  line  with 
this    in    the    polyphi  ilumn    is 

il  the  loss  u  ill  not  e\ 
coed  ->..i  p<r  cent,  of  the  transmitted  power. 
Following  ii  up  a  little  more  cli 
the  actual  factor  14,208  falls  between  13.- 
1  4. 45N.  in  the  proper  wire  column, 
will  be  between  -'.-'  and  -\.s :  the 
factor  for  1  per  cent,  being  6286,  the  ac- 
curate calculated  loss  will  be 

I42C0  -r-  6286   =   2.26 
per  cent. 

Checking  up  the  safetj  requirement, 
from  Table  7  the  current  per  kilowatt 
at  220  volts  and  86  per  cent,  power  factor 
i,   3.05   amperes.     The    full-load   current. 

therefor..    \\\\\    be 

16.95  X  305  =  517. 

tically  52  amperes,  and  the  wire 
must  be  large  enough  to  carry  _■;  per 
cent,  excess,  making  the  required  capacity 


blein. 

14    kil"- 
motors.     Tlie 
0  -mil  the 
nl  :  what 
ml   how   much   more 
idded    withoiil 
if    Ihe    power    1. 
mains  the  same? 
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n  1)0006292 

11  11 7932 

11   minimum 


F01  indoor  wiring.     I  illow  twice  these 
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there       Since    the    power    factor    will 
main    practical!}     unchanged    by    the 

in  li  ad.  the  circuit  factor  will  re 
main  2.338.  From  '1  able  .;  B  the  trans 
inissioti  factor  fnr  a  two-wire  circuit  0 
No.  4  wire  at  5  per  cent,  loss  is  9885 
ready   explained, 
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Thins,  factor 


111  21 

9  si 

9  28 
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Distance  X  ckt.  fac. 


The    distance    is    2. 

1  ictOJ    2.338    and    the 

9885.     Hence  the  loa 
will  be 

9885 


5  feet,  the  cireui 
transmission  facte 
for  5  per  cent,  los: 


225  X  2  338 


=  18.79 


11  ,,7 
n  nit 
11    111 


eckoned. 


kilowatts,  at  the  transformer.     Since  5  pe 
cent       f  this  is  lost   in  the  wire-,  the  loa' 
shop  entrance   will  be 

[8.79        0.9s         17.85 

kilowatts.  Consequently  3.85  kilowatt 
may  be  added  to  the  existing  load  of  I 
kilowatt,  without  carrying  the  line  los 
above  5  per  cent,  of  the  load  at  the  trans 
former  terminals. 


14 
Circt-.it  factor  1  Tabli    - 

__■; 


VMPERES  PER    KILOWAT1    IN    EACH    WIR1    "I     \    PWO-PHASE  1  OUR-Wi 
BALANCED  CIRCUIT 


Load, 


In  tli  in  of  Table 
number  t..  7497  i,  7513, 
re    in    tlii,  line   and    in    the   two- 
wire  column   i,  3.8  pi 

Cut   the  cl   at    the 

:i    at    the 

■  ner.   and    this    will 

tin   the   differen  if  the   load   at 

!   at    the 

rmer  will  be  greater  by  the 

As  the  voltage  is  that  at  tl 
the    pr> 
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pa  '  of  the  circuit  ■■.here  the  kilowatts  arc  reckoned. 
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Some    Useful    Lessons   of    Limewater 

An    Interesting    Chapter  on   Nitric  Acid  and   the   Nitrate;   Simple  Tests 
Which    Serve    to    Make    the    Subject     Very    Clear;    The     Iron     Salts 


BY 


CHARLES 


PALMER 


trie  :icid  is  the  most  importan 
Bnations  of  oxygen  and  nitrogen, 
can  read  up  in  the  books  how  nitric 
is  made  from  saltpeter,  by  the  action 
ulpluiric  acid.  The  name,  saltpeter, 
refer  to  cither  one  of  two  salts: 
ssiuni  nitrate,  which  is  saltpeter  prop- 
er sodium  nitrate,  the 
per;"  but  it  is  nitric  acid  itself  which 
t  to  stud} — its  tests  and  its 
■  on  metals.  We  have  seen  that  both 
■Chloric  acid   and   sulphuric  acid   base 

lests  where  one  can  precipitate  them 
alts,  the  i  me  with  silver,  and 
ctlur  with  barium.  But,  as  already 
irked,  nitric  acid  does  not  form  in- 
with  any  common  metals; 
t  all  the  nitrates  are  soluble.  So  one 
:  turn   to   some   of   the   things   which 


oxides  of  nitrogen,  nitric  oxide,  XO.  and 
nitric   dioxidt .    N(  >2. 

The    colorless    gas,    nitric    oxide,    NO, 
turns   red   in   the  air  by  absi 
from  the  air  and  passing  to  nitric  dioxide, 

\i  i .  I  lence,  it  often  happens  that  one 
i-  led  to  suppose  that  he  has  first  obtained 
nitric  dioxide,  NT <  >  .  by  the  action  of 
nitrti  acid,  whereas  in  reality 
he  has  got  nitric  acid,  NO,  first,  which 
tl  en  turn-  red  or  brown  by  the  oxygen  of 
the  air.  which  is  always  ready  to  step  in 
with  its  oxidation  w  hi  ni  \  er  it  gets  the 
chance;  but.  as  the  reduction  of  nitric 
acid  to  the  colorless  gas,  nitric  oxide,  NO, 
and  the  partial  rcoxidation  of  this  color- 
less  gas  to  the  colored  gas,  nitric  dioxide. 
NO-,  take  place  so  quickly  right  after 
each   other   that    they    seem    almost   to   be 


AMPERES   PER    KILOWATT    IN    EACH   WIRE   OF    \  THREE-PHASE,    lllKKK 
H  [RE   BAL  Wl.li  CIRC1   11 


Power  Factor  of  thi  Circcit.  Including  the  Load. 
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\i.li:i*e  at  ttiat  part  of  the  circuit  where  the  kilowatts  are  reckoned. 


The  at.. 


table  belongs  to  the  pre 


'id  does  with  the  common  metals 
to  identify  it;  and  here  there  is 
'  material  to  study. 

at    the   oxidation   table 

n   «i\  en   in   the  last   lesson,  it  is 

cid    lies    at    the    oxidized 

i  f    nitrogen    and    oxygen    com- 

md  as  nitric  acid  is  just  as  active 

er   a-   it    is   an   acid,   that   means 

nitric  acid   in   oxidizing  other  things 

itself    reduced.      The    oxidation 

-   that   there  are  several 

How  the  nitric-acid  stage  into  which  the 

W  cm  fall,  such  as  nitric  oxide,  a  color 

N  O.  and  nitrogen  dioxide  or  per- 

1  '..  which  is  a  reddish-brown  gas, 

red    ingredient    of    the    so-called 

tmes."     Some  of  the  other  oxides 

nt   also   when   nitric 

:'l  is  disturbed,  but  we  will   study  two 


one  action,  and  il  is  common  to  speak  as 
though  nitric  acid  were  reduced  to  the 
brown  fumes,  which  arc  usually  a  mixture 
of  nitric  oxide,  NO,  and  nitric  dioxide, 
NO...  So  when  nitric  acid  i-  allowed  to 
act  on  metals,  -ucb  as  iron  or  copper,  or 
zinc,  in  the  air.  one  gets  these  brown 
fumes.  Furthi  r,  if  oni  lets  nitrii 
on  any  ready  reducers,  such  as  sugar, 
starch,  paper,  charcoal,  wood,  or  otjier 
organic  matter,  one  gets  the  sami 
fumes  :  and  now  you  will  sec-  that  the  ap- 
pearance of  these  brown  fumes  indicates 
one  of  two  thing-;  either  nitric  acid  or 
some  of  it-    salts   is   present,  or   i  ' 

acid   ha  duced       That    is   01 

son  why  it  is  almost  impossible  to  keep 
a  bottle  of  nitric  acid  char  and  colorless 
like  it  is  when  it  is  first  opened.  The 
dirt   which   falls   into  the   bottle   in   micro- 


ai  id,    thai 
ill  pat  I   "i   it,  to  tin    brow  n  fumes, 
which  stain  the  rest  of  the  acid  yellowish 
bn  m  ii. 

Tiif.  Salts  of   Iron 

Further,  if  any  metal  which  can  exist 
in  two  or  more  distinct  tonus  of  salt, 
such  as  iron  for  example,  acts  on  nitric 
acid,  -larimg   wuli  tin    lower  form,  some 

of  the  reduced  forms  of  nitric  acid  will 
be  produced.  Later  on  when  we  get  to 
the  chemistry  of  iron,  we  will  find  that 
that  metal  has  the  two  sets  of  salts,  fer- 
rous, or  the  lower  oxidation,  and  ferric, 
or  the  higher  oxidation.  The  ferrous 
oxide  can  be  oxidized  to  ferric  oxide;  and 
ferric  oxide  can  be  reduced  to  ferrous 
oxide.  Till  ■  [WO  ets  of  iron  salts,  fer- 
nd  ferric,  arc  for  the  time  as  dis- 
tinct iron:  each  other  as  any  two  metals, 
say  for  example,  zinc  or  calcium,  on  the 
one  hand,  and  aluminum,  on  the  other 
hand. 

But  the  ferrous  and  the  ferric  oxides 
arc  alike  in  that  both  are  sails  of  iron, 
that  the  one  can  he  changed  to  the  other. 
or  to  iron,  and  iron  can  be  changed  to 
cither.  Our  friend,  calcium,  the  metal  at 
the  base  of  lime  and  of  all  the  calcium 
salts,  lias  no  such  doubleness  as  iron 
show-,  but  is  always  plain  calcium,  with- 
out any  "ous"  or  "ic"  termination  added 
to  show  different  -tales  of  oxidation:  and. 
if  comparison  were  to  be  made,  you  would 
\'vi\  that  calcium  is  much  more  like  fer- 
rous iron  than  it  is  like  ferric  iron.  But 
w c  are  using  fern  us  iron  to  test  fi ir 
nitric  acid:  and  we  will  keep  to  that  trial. 
Now,  if  you  will  make  a  solution  of 
common  green  vitriol,  which  is  nothing 
more  than  suit. hate  of  ferrous  iron.  FeSl  i. 
and  then  add  a  little  nitric  acid  and 
warm  the  mixture,  you  will  be  oxidizing 
a  to  ferric  iron  ;  and  j  0U 
will  soon  have  a  mixture  of  ferric  sul- 
phate and  ferric  nitrate;  bill  von 
fail  to  note  the  dark  color  which  comes 
while  the  oxidation  is  still  in  pi 
and    which    lasts    as    long    as    there    is    any 

I    fi  rrous   in  m    still   in    solutii  in. 
This  dark  color  is  i\\]r  to  a  compo 
the  colorless  gas.  nitric  oxide.   NO    I 
came     from    tin  ,f    the    nitric 

acid)  with  some  of  the  ferrous  sulphate. 
This  dark  color  has  been  used  in  all 
sorts  of  pigment  work,  and  ii  is  of  gri  at 
value  for  making  the  common  test  of 
nitric  arid.     It   should  be  mentioned   here 

is   also   good    for   nitrous   acid ; 
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Tut    I 

rumb  of 
Id  to  the 

. 

g    i,  and 

[  strong 

clown  the  side 

of  the   test    tube,   keeping   the   tube   tilted 

for  a  minute  until  all  the  acid  has  settled 

which   it  will  do  In 


a    half    or    ;i 

i  icid,  w iih 
tin.-  tiiln-  tilted  .1-  sin  wu  in  Fig  I.  I  do 
not  men  ind  any 

nitric   aci  drinking    water,   but 

you  ma  the  long 

■  i  ■..  - 

did  ii"!  I  it.    M  the  nitric  acid 

in  yi  ur 
drinking  water,  it  would  be  a  good  thing 
to  call  the  attention  of  the  board  of 
health  to  the  fact,  f"r  nitric  acid  stands  at 

■  the  1 1 i t r . .•_:<.•  1 1   scale; 
:    rule,  thai  means  thai  the  water 

minated  with  some  organic 
matter  which  i-  pretty  well  consumed.  All 
this  means  that  while  the  small  trace  of 
nitric  acid  which  one  can  find  in  some 
drinking   watei  I    itself  harmful. 

yet    there    may    be    some    germs, 
typhoid  fever  for  example,  wliirli  arc  not 

but   which  arc   lying 


hands    to    remind    you    what    n 

will   do.      Vou   will   also  often   gi  i   a   dp 

i  >ii    yoin     clothing  ;    and    • 
1 1  ii    km  >\\    enough    ti  i    » 
stains  with   some  harmless  alkali,   such 
ammonia    or    sodium    carbonati  .    bill    y 
\\  ill   soon  noti    uuiti    a   diffi  rence  bctwe< 
the     various     kinds     of     acid     stains;     tl 

hydrochloric  acid  and  ju 
phuric  acid,  il  treated  in  time,  will  usual 
come  out  almost  entirely;  but  the  sta 
fri  in  mi  vie  acid  i--  a  In  n  nl  nnothi 
( i  ilor .  you  cannot  casih  tal  •  it  01 
especially  from  dark  cloth,  and 
■from  anything  which  has  any  wool  in  i 
i  the  nitric  acid  makes  a  o-call 
"nil  ro"  i  nmpound  w  it li  the  chemii  il  nil 
stance  of  tin  fabric;  and  this  compoui 
i-.  a  sorl  of  a  permanent  dye;  Inure  alk. 
lies  will  not  removi  the  yellow  or  oranf 
stain   made  by  nitric  acid,  as  the)    will 

tl i    ni"  i    of   the   "tin  r    c mi 

acids. 

^i  i  'ii    Inn  '■   learned   em  nigh    abi  utt   nitr 


}t   its   greater   specific   grai  i 
-    this    has    taken    place,    hold    the 
straight   up  and   p 
any    white    sui  I 

when  you  will  see  clearly  a  brown  streak 
or  layer  in  the  unmixed  liq 

acid,    and     iu-t     b<  I 

jrcen  \itriol,  n« 
shown   in   Fig.  .'.     In   this  test,  the  vitriol 
free    from   the  nitrate,   and 
then    the   green   vitriol  the   nitric 

acid.       Vou    will    want    to    try    i' 
ith  fair  quantities,  of  saltpi 
then  with  smaller  quantities,  until 

ith  the  merest   fragment  of 
saltpeter. 

Then  you   want   to  try   it   with   other  ni- 
nitrate  of  cop- 
per, nitrate  of  ammonium,  or  any   handy 
salts  of  nitricacid.  You  can  try  somi 
hydrant    water,    evaporating    scan 
down  to  dryness,  with  a  bit  of  sodium  car- 
hold  any  nitric  acid   that  might 
to  be  free,  and  adding  th< 


in   the  water  ready  to  yet   in   their   work 

iu  h     i 
health  test   for  nitric  acid. 

But    thi  ■     for    nitric 

acid,  and   the   nitrates,   is   good    for   much 

general   work    in   chemical   analysis,   which 

is   the   main   object   of   all   these   lessons, 

The  test  for  nitric  acid,  with  green  vitriol 

indicator,  i-  ailed  the 

the  "cold"  test,  because   if 

the    test    tube    showing    the    brown     (or 

r  red  i   ring  is  heated,  the  liquids 

mix  and  the  ring  disappears,  partly  owing 

md 
partly    to    the    mingling    of   the    la  >" 

liquid. 

Nitrii  -  \t  in  Stain's 

tests  for  nitric 
acid,  and   one  of  them  is  the  way  that   it 
stains    organic     natter,    the 
fingers     for     example;     you     can 
handle    the    bi  ttle      if    nitric    acid 
getting  some  of  that  yellow  stain  on  your 


sec  thai  il  is  an  acid,  an  oxidizi 
and  a  thing  which  makes  "nitro"  coi 
pounds ;    but    one   or   two   experiment! 

how     i,ust    what    it   will   do  as   an   oxida 
r  re  in  order.     There  is  thai   green   vitn 
sulphate,  or   sulphate  of  iron.     . 
long   as    it    is    kept    dry,    it    remains    gret 
though    it    may    turn    almost    white    fro 
drying     chemically,     losing     sonic     of 
"water    of   en  stallization  "      If   kept    di 
itriol  will  not  turn  red  or  brow 
but     just     make     up     a     clean     solution 
thi-    same    green    vitriol    and    let    it    stai 
in   a    bottle    « ith   the   cork   out    for  a  d 
or    two    and    you    will    see    that    some 
the   iron   has   turned   red   or   hrown.   rust 
in    fact,   according   to   the    following  eqn 

12  FeSi ) ,    i  6H..0  +  3  O,  =  4  Fe„(S< ),) ,  +4  l''e(01 
Ferrous  Iron  Sulphate  +  Water      Oxygens 

Forric  Iron  Sulphate    l  Ferric  Imn  Hyrtroxl' 

Now    this    ferric-iron    hydroxide    is    t 

long  name  for  iron  rust;  and  though  y 

n   the  equation,  yet  yon  c 
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it   1-   the  exact   and  conci 
of  saying   ili;it    when   sulphate   01 

is  td  sulphate  of  ferric  iron,  only 
oae-third  of  the  iron  shows  up  as  rust, 
two-thirds  being  hidden  away 
ferric  sulphate.  You  can 
,!.>  this  rust  test  with  nitric  acid  without 
Mtting  the  nisi  at  all.  and  by  a  few  drops 
of  nunc  acid. 

FUR     Ferrous     anii     Ferru 
the    differen 
f.  ■  rous  ami    ferric   iron.   In    adding 
,|r,.|.    of    th  solution 

.1:1111  (  or  ammonium  1   sulph 
■h    you    have    probably    picked    lip 
iiv  this  time    1  also  called   - 

ffeel   the 

en   \  itriol,   while   il    will   turn   any 

ferric   iron   blood   red.     The  test  is  almost 

i     in    the    way    in    which    it    makes 

ferric   iron   bleed   itself   out    to   open   con- 

N"i  w    having   got    the   difference 

ferrous   and    ferric   iron   clear  as 

lion  of  this  potassium  sulphocyan- 

thc     latter,      start      with     a      SO- 

if     green      vitriol      again;      you 

sulphocyanate  bar  lly 

in     the     test     tube: 

if     nitric 

some  of  the  same  green  vitriol  in 

another  test  tube,  warming   for  a  moment 

■  nitric  acid  oxidize    the  iron,  and 
at    once    get    the 

for   ferric   iron,    showing    what    the   nitric 
done    to    the    l'err 
oment  ago.     Von  will  want  to  try- 
over    again     several    times     till 
what  it  can  do.  and  bow  much  it 
you. 

remember    that     when     we     were 
studying  hydrogen,  in  the  earlier 

F?ct   that  nitric 
not    used    for   making   hydrogen; 

•     was   that    tl 
at   up  the   hydrogen   as   fa 

■  ied.   or   rather   as   fast   as   il   tried 

You  can  now   see  that  the  rea- 
i.it  for  every  two  atoms  .if  hydro- 
there    is 
gen    in    the    nitric    acid    read)     to 
he  hydrogen  into  water:  but  that 
(hat    if    the    nitric    acid    gives    up 
be  reduced  to  some 
ec.  showing  of  course  the  nitric 
and  that   is  the  reason   why  com 
with    almost    any    of    the    metals 
will  make  nitric  acid  break  down  to  some 
rm  of  oxidation,  always   with  the 
those    brown     fumes.       Thus, 
11.  copper,  lead,  /inc.  brass,   silver 
--it  hardly  matter-  what  metal   is  taken — 
will   get   some   of  the  metal   dis- 
•  a  nitrate  and  at   the   same  time 
the  hydrogen,  which  would  come  off  under 
other  conditions,    simply   burns,   by   moist 
combustion,  to  water,  and  tliat  pan   of  the 
nitric  acid  which  makes  the  "sacri 
■  f    taking    care    of    this    hydrogen,    breaks 
the    nitric    fumes:    that    part    of 
ihe  acid   which    forms   the   nitrate   of   the 
stays  up  in  the  oxidized   t 
Of    course,    you    will    be    askin  > 


'  royal    \\  atcr,'  mixturi 

of  nitric  and  hydrochloric  acids  which  can 

gi  Id    and    platinum ;    and   though 
i;  is  expensive  to  get  mucl 

id  a  bit  of  platinum  b)  breaking 
the  old  incandescent-lamp 
globes!  which  usually  have  metallic  platinum 
leading-in  wires  at  the  base.  But  this 
takes  us  to  our  next  subje  :t,  hydi 
acid  and  chlorine;  and  now  we  are  be- 
ginning   to    get    a    handful    of    trumps    so 

can  begin  to  tack1' 

rt   lysis. 


A   Fine  Outing 


The  Denver  Boiler  Explosion 

'  he  p  ibli  :atii  m  ■  t  the  article  1  m 
the  Denver  boiler  explosion  in  the  July  6 
number,  the  accompanying  photograph  has 
been  sent  to  this  office,  and  is  of  in- 
terest  as  it  shows  the  lower,  or  mud 
drum,  and  the  method  of  failure  of  the 
shell  plate  at  the  lower  row  of  rivets. 
This  photograph  was  taken  shortly  after 
plosion,  and  while  the  boiler  was 
still  1\  in  inc  room.     It  will  be 


RUPTURE    OF    ELATE    AT   LOWER    SEAM    OF    MUD 
DRUM 

arc  stiil  hanging  to 
the  drum,  and  farther  back  than  is  shown 
in  this  photograph  is  the  steam  drum. 
which  was  left  intact  and  with  all  the 
tiihe-  .till  secured  to  the  tube  plat 


Combined  Associations'  Outing 

■   1  ngineers 
of  the  borough  of   Brooklyn,   X.   V..  held 
their   second    outing   on    Sunday.   July    iS. 
mveyed  the  members 
-ts.     amounting     to     more     than 
I 
the   day    was    the   baseball   game   between 
the     Engineers    and    Company    1).    hour 
teenth  Regiment,  which  after  a  close  and 
ig     ., ntrst    resulted    in    favor    of 
Company  D  by  the  score  of  11  to  8.  There 
ral  otlu-r  outdoor  events,  a 
me     prize     being     awarded     to     the 
winner    of    each    case    by    Frank    Martin, 
chairman   of   the    Games   Committee     Re- 
freshments of  all  kinds  w.r 
tap.    The  occasion  proved  a  most  delight- 
ful one.  and  the  various  committei 
jratulated. 


1   n   \o.  -•.!.  X.  A.  S. 
F...  of  New   York,  held  iis  annual  outing 
at    (  .ram    (  il\.    St.it.  11    Island,   on    - 
July     IS.   and    was    the    largest    th, 
lion  has  y<i  had.  it  numbering  among  the 
attendance  mail)    prominent   engineers  and 

representatives     of     supply     hou  i 

eleven     o'clock,    after    a     hearty    breakfast 

leen  if,  the  basebal 

between  rs    and    the    "Bunch" 

1 .1.    «  hicli    1 1  suited   in   a    \  icti  ir) 
1    o)    to  to  [4 

after   a    most    1 

lowed    outdoor    sports    of    every    kind,    the 
first    and    second    ill    each    event    bi  il 
sented  with  a  valuable  prizi 

ts,    dinner    was    served,    after 
which   the   members   1  '   No.   23  and   iluir 
having   spent 
a    most   enjoyable   occasion. 


Manhattan   Association's  Installation 


Manhattan     Association    No.    j.s,    X.    A. 
New   York,  held  a  public  installa- 
tion  of   0  rooms   in   the   Lc> 

ipera  house,  on   Saturday  1 
July   17.      rhi    folk  iw  tng   ■  'iii'  et     were  in- 
tailed   b)    Natioi   ■     '      e-Pn  sidi  nt    W.  J. 

ed  b  Mation: 

dent  Josi  '  5..  .1 

I  .  Ebenezar  Whittaker,  \  1 
dent  :     William     1  toy. 
t..ry ;  Jat  '  orresponding 

tary;  J.  T.  Koener,  financial  secretary: 
John  T.  Mahr,  treasurer:  J.  II.  Moran, 
conductor:  Owen  Williams,  d  orkeepcr; 
J.  I  11,   Marry  J.   Marks  and  Wil- 

liam  J   l.ns.  trustees. 

At  the  close  of  the  installation  ceremony 
the   met 

an  ap- 
p 

1  i  .eakers: 

National  Vice-President  J.  W.  Reynolds, 
Past  National  Presidents  Joseph  I 
ney  and  Herberl  E.  Stone,  Charles  Scha- 
becker,  Wilson  Van  Buren,  Fred  Felder- 
iii.in.  J.  I).  Taylor,  Samuel  Schaff,  John 
T.  Mahr.  Harry  Marks,  John  1 
William  Downs  and  Brothers  Wilson  Bai  r 
1.  Nearl)  ei  er)  N.  \.  S.  E.  as- 
sociation in  Greater  New  York  and  vicin- 
ity was  represented,  and  the  meeting  will 
long  he  remembered  as  one  of  the  most 
enjoyable  in  the  history  of  No.  _>?.  Inter- 
spersed between  the  speakers  ihe  "I'.'moh" 
entertained. 


Phc 


Outing 


Phi  11  iii-      \  ■  1 11  iatii  m    No.   24.   X.   A.   S. 
E.,    of    Xew    York,    will    hold    its     Xine- 
.  1  :  August 

22,   at    Donnelly's    Boulevard    Hotel.   Col- 
lege  Point.   I..   I.     Extensive  preparations 
are  in  progress  and   the  usual  merry   time 
■teed. 
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I't  >\\  EP   AM'    I  ill     ENGINEER. 
Reading   the   Paper 

Did     .  ,r    some 

back  numbers 

.hi    article    or    a    letter,    or    perhaps    even 
rial,    which    interested 
U   and  which  you  iliil  not  remem- 
ber  havi 

must  have  had  this  experience  it'  you 
back  numbers  frequently.  It 
i<  iluc  In  one  of  two  things:  cither  you 
don't  read  the  paper  thoroughly,  or  else 
you  «ere  not  much  interested  at  I 
,u  the  subject  of  the  article  which  ap- 
later.  In  most  enscs,  how 
ever,  it  i-  hasty  reading  of  the  paper; 
the  interest  of  a  practical  engineer  'lues 
not  change  widely  nr  often,  as  a  rule. 

Occasionally,  we  receive  letters  from 
regular  subscribers  in  which  they  ask 
formation  which  they  could  have 
found  in  a  back  number  of  the  paper 
less  than  a  month  old.  The  one  sure 
remedy  for  litis  unnecessary  pen  exercise 
is  to  read  each  numb  flper  care- 

fully, n  f'tle  :,n'1 

general  character  of  each  article  of  in- 
terest to  yon.  and  keep  your  back  numbers 
in  a  temporary  bindi  tnds  like 

:,    lot   of   red    tape    and   troubli  .    but    it    isn't 
alter  you   get   the  habit.     The  card  index 
kept    i"    a    little    box    ab< 
fteen    inches 

At    any    rate,    whether    you    are    inclined 
to     keep      an      index      or      not,      read      the 

paper  carefully  and  then 
again  page  by  page  and  see  if  you  have 
skipped  anything  relating  to  your  own 
class  of  work.  You  will  be  surprised  at 
the  increase  in  your  interest  in  tin  paper 
and  in  its  helpfulness  to  you.  It  certainly 
can't  do  you  much  good  if  you  don't 
lead   it   properly. 


fuh 


moo 


The    Massachusetts    Inspection   and 
License    Laws 


manufacturer  of  gunpowder,  nitro- 
glycerin or  any  other  thing  that  might  by 
any  carelessness  or  neglect  cause  loss  of 
life  or  destruction  of  property  attempted 
to    erect    a    factory    for    tin    production    of 

rticular  commodity  in  the  heart  of 
any  community  however  small,  no  uncer- 
tain or  dilatory  measures  would  be  taken 
to  put  a  sji  p  tr,  the  project.  If  a  man  is 
found  to  be  afflicted  with  a  contagious 
that  is  neither  necessarily  fatal 
nor  dangerous, 

If  highway  -.  lildings  i i  itln  r 

public    or    pn 
even     potentially     unsafe     for     tt 

ion,  their  use  i-  at  once  forbidden. 
lint  over  tin    ■  of  the  country 

and  in  centers  of  den-     pop 
boiler,  which   in  the  hands  of  an   ignorant 
"r     incompetent     attendant     and     without 
pi  itentially  as  danger- 
;:   powder   mill,   and   more    SO   than 


mallpox,  -en  1>  t   f(  mi    i  'i    l<  pros) .  may  b 
installed  and  operated  b\   anyone  who  di 
sin  -   and    has   the   price.      Ami   the    publi. 
which  i-  supposed  to  he  safeguard! 
everything   that   can   even   in   the    n 
degree   be    regarded   as    jeopardizing   life 
limb  or  property,  is  helpless  in  the  ntattei 
in    some   Slates  have  laki  n   up  tli- 
mailer     ol      ;-   ih  i    i  ispectitm      legislation 
lading    general    laws    mal 
ik-rs   suhjei  t    to  pi  i  iodii    in  pei  tioi 
and    the   attendant    required    to    silo 
fiiness       i,n       tin        po  itiun       he      holds 
Si  inn    i  itlier  Stales  allow   municipal! 
,  -  :  tain    -i"  cilied    niinimum    pi  pulalion    t. 
i  cquiring  su  am  1"  iili  i    in 
spection  and  engineer's   licenses,    im 
are     more     or     less     cotuliu  iv<       to     |,  ibiii 
safely,  according  to  the  intclligcnci    of  th 
ful    citj    politicians. 
As  a   State.   Massac  lusctts   has   loiif-  OC 
cupied   an   advanced   position   in   l hi ^  mat 
ter.      Xcw     boilers    of    the    lap  seam    typi 
above     fort)    two    inches     in    diameter    ari 
ii   use   or   installation   in  the   Mali 
.Massachusetts     legislated     w  iselv      in     tin 
matter  of  lap-scam  boilers,  in  that  the  in 
slallalioii    of   new    boilers    of    this    type   i 
prohibited,  but    fell   far   short   ol 
duty   when    neglecting    to   provide    foi    '1; 
immediate    retirement    of    the    old  i 

admittedly  unsafe.  This  neglect  vv.i  in. id, 
a  basis  for  several  attempts  on  the  pat 
of  I  bo's,,  more  or  less  interested  ill  tin 
manufacture  and  sale  of  boilers  to  ik 
in  the  license  and  inspection  laws,  am 
provide  for  the  installatii  n  of  lap  sear 
boilers  of  all  sizes  and  the  granting  0 
licenses    to   incompetent    men. 

During  the  earlier  weeks  ol 
sion  of  the  Legislature,  no  less  than  four 
teen  bills  bearing  on  the  license  and  in 
spection  wire  introduced,  but  happily,  witl 
one  exception,  none  which  had  all  '  i 
dency  to  weaken  the  law  were  passed,  am 
the  exception  was  nullified  by  the  rccoin' 
mendation  of  the  chief  of  the  boiler  in 
spection  department  to  the  several  in 
spectors  regarding  the  factor  of  safety  P 
be  used  in  fixing  the  allowable  vvorkiiv 
pressure  on  all  boilers  which  are  not  U| 
t-i  tin  Massachusetts  standard,  but  whicl 
..wing  to  the  fact  that  they  were  in  tin 
Slate  prior  to  Ma)  14.  100S.  mav  be  in 
stalled,  and  operate. 1,  but  with  a  factor  o 
safety  which  will  practically  prohibit  thci 
use  for  any  service  except  that  of  low 
pressure    heating. 

\"o  changes  were  made  in  the  1  1 
license  law  and  the  minor  changes  in  th; 
boiler    inspection    law.    three    ill    number 
ollow  -  ' 

1      A    boiler    in     this    i 1 vvi 

the  tin f  llw  passage  of  iliis  a<  I 

lines  ma  ronfoi  in  to  the  rules  of  construi 
limi  fiirmiilntptl  liv  the  hoard  of  holl- 
rules    may    lie    installed    after    11     NinroMl 

internal    and    external    ins; linn    and    hj 

drostntie  pressure  lest  by  a  nienilier  0 
the  holler  inspection  department  of  th 
district  police,  or  by  an  Inspector  huldini 
a  ceililicate  of  competencv  as  an  inspect" 
nf  steam  boilers,  as  provided  I))'  seetJoi 
six  of  chapter  four  hundred  and  slxty-nvi 
■  ,f  the  acts  of  the  i, M,  nineteen  bundrei 
and  seven,  and  employed  by  the  1 
insuring    the    boiler.      The    pressure   allowei 


I'(  '\\  IK  AND    INK   EXG1 


irinulnti'il    hj     the    board    of    boiler 

■  lip  iHinnl  ..i   boiler  rules  shall   bold 

i;s    ..ii    i bf    tu-i    Thursday     in 
year,    and    :it 

'i  lu'i     s    as    Hi.-    Imaril    m 

hanaes    in    l In- 
ll     ill.- 
nv    -ii.  h    lii-iii  in.,   shall   deem 
_ 

HllllliT     In-Ill- ■ 

hereof   mid    -I 

- 
well  and   l.j  nn.  al   least    ten 

.i.l    hearina        If    the    hoard 
hiinaes 

I-.-    ill.'    iidu|i 
rhaiiaes   innili-    in    the 

i     .•!      new 

months    after 
ill-  same  l.i    the  am 

Hint     the    hoard    may. 

i-illlesi.     permit     the     application     "1 

in-   additions    to.    rules,    to 

i    or    installed    dining 

months       \\  ben    n     u 

iiiifai'tiire    n     -I Iiil     type    ol 

.  In.-li   is  not    emered   by    the 

the     hoard     ..I     boiler 

.mil      draw  Inss     and 

li.nis  ..I    siieli    boiler   to   said   board. 

if    ii     approves,    shall     permit     the 

lion    of    Mi--    sunn- 

relative 

Inspe.  ii..n    and    operation    of  boilers 

the     eoniiiioiiwealth     shall     not     be 

apply  in  steam  lire  engines  hrotighl 

■    eommonwealth    for   temporn 

-  -   of  emergency,   for   the  purpose  of 

the    Ii-  iler    inspection    laws    of 
re    not    all   that   conic]   be 
.    one   who    sees   only   tl. 
'•lie  t..  protection    from   p< 
ey   arc    far   in   advance   of   those 
and   her  example   in   this 
ould    he    emulated    elsewhei 
eat  public  adv.. 


Draft 


In    speaking  n    which    had 

dcred    to    him    and    declined    an 
lid  :     "I  could  not  take  tin 
as   I   would  like  to  if  conditions 
a  little  bit  different.     The  en- 
new    and    in  orking 
•ii   is  airy   and  c<  in- 
draft. 
Id  dou  n. two  i 
and  have  made  good  records  in 

in.   but    there    was    a   g !    drat! 

that  had  more  to  do  with 

-  than   any   ability   or   fitn 

u  have  a  good  draft   you   can  make  hot 
-  will  make  cheap 

y   life    into   the    fire   and    it    will    lie   on 

-  and    mull    away    with    a    dull 
without    life,    making    lol 
only  about  half  as  much  steam 

Id. 

if   the 

man.     lie  may  have  the 

•t   engines    in    the    world    with    a    load 

al    operation 

log.      Everything 

it    may    be  nd    all 

concert    pitch    so   that   it    would 

•m  almost  like   going  on   a   vacation  to 

re  a    job   there. 

'But   if   the   draft    is    poor   every   pound 
ice   a-    much    as    it 


should  .  it   in  the 

engine    room    will    only    make    till 

the  more  apparent. 
"I    would    rather   promise    I 
on!     <<i    a    plant     with     sli.l- 

.it  than  from  one  with  the 
built    if   1    have 
m    m    boiler-    with    • 
draft    than    ihere    is    at    the    plant    I    just 
turned 

was    much    common    sei 
in    the    remark-    of    the    •  i 

i    of  lira  t" t    in    steam   mak- 
ing   has  .  Mention 
than  it  desen  • 
sign,      !  i 

■  I    which 
nbustion 
can  he   fi  j'.i  the  fuel  bi 

temperature    diffen 
tween   the   furnace  and   the   watei 
boiler,   the  greater   will   be  the  heat   trans- 
fer. 

Where    the    fuel   burns    with    an   insuffi- 
cient air  supply,  the 

plete  and  the  heat  available  for  steam 
making  i-  much  less  than  with  the  proper 
air  supply.      1  te  area  for  the 

work  to  be  done  will  produce  the  same 
effect  as  insufficient  air  supply.  In  fact,  it 
makes    rcstri 

engineer,  noticing   I 

time,  re- 
ate    area    under    the    boilers 
ne-third    with    a    resultant    saying 
per   cent,   in   the  amount   of 

Not   all  of  the  factors   of  draft   control 
are  in  the  hand  engineer 

and  in  some  plants  none  of  them  are. 
But  there  are  many  places  where  an  in- 
n  of  the  draft  and  its  relation 
to  the  work  done  will  indicate  changes 
that  will  increa-e  the  economy  and  im- 
prove the  operating  conditions  of  the 
plant. 


Speaking  of  Boiler  Scale 


"An    ounce    of    prevention    is    v, 
pound  -    equally 

in     connection     with 
clomcstii  k  in  the 

power   plant,   and   might   be  aptly   applied 
iler  scale.     The  water 
nc  kind, 
when   raised  to   the   temperature 
under  pri 

-.  and  the  inevitable  result,  when 
the  water  ha-  not  been   subjected 
vious  treatment,   is   the   form. 
on   the  tubes  or  plates  of  the  boili 
This,  of  course,  means  a  loss  in  efficiency 
the  added  thickness  through  which 
the  heat  must  be  transmitted,  and  usually 
magnitude  on  account   of 
heat-conducting   qualities    of   the 
scale.     Xor  is  this  all.     The  forn 
scale  alnio-t   invariably  means  an   increase 
in    the    repair    and    maintenance    expense 


and    at     frequent     intervals 
shutdown    for   cleaning.      Unequal   expan- 
sion   of    the    metal    and    col 
ing   in   leaky   joints   must    also  be   laid   at 

It    i-   c\  idei  • 

keep    the  "-cale    out    .I 

how  ii   i-  to  be  done  will  depend 

table  to  spend 
for    this    purpi 

i  onvinccd 
is  better  than  cun 

e\  cnting 

than  allowing 

if  evap- 
orating  water  and   si  i|    in   the 

ned  or  intended  ti 

as    a    pill  |ge,    and 

when   impurities   are   I  .1   from 

the   water,   it     -.  conduct 

'  ell.      This    would    mean    the    in- 
stallation i  i  a  purifying  s>  - 

to  the  r  or  possibly 

ink-  for 
ter    and 

■  edients 
would    I 
trcatmi 

There  here  the  wat(  I 

'.here  only  a  small 
amount  of  steam  is  generated,"  in  which  it 
might  be  cheaper  to  endure  the  condi- 
tions imposed  by  scale  than  to  incur  the 
expen-e  of  a  special  apparatus,  but  in  the 
great  majority  would  undoubt- 

edly   pay    to    purify    the    water    before    it 
enters  the  boili 
formation  by  the   use  of  compounds. 


during    the 
Fulton    celebration    this    fall,    New    York 
will  be  the  mosl  brilliantly    lighted  city  in 
:    •    plans  of  the 
Hudson  ■ 

The  illumination  «  ill  |0  night- 

iie  until  u  :.;o  a.m.  Esti- 
mates place  the  number  of  Hghl 
used,  in  addition  to  the  regular  lighting, 
at  between  1,000,000  and  [,500.000  incan- 
ire  arcs, 
1  too.ooo 
candlepower    each,    and    oi 

i  .700,000 
candlepower.  It  is  calculated  that  the 
total  cai  lights  will  reach  16,- 

260.000. 


To  break  a  section  of  vertical, 
sewer    pipe,    without    1  dropping 

de,  drill  a  small  hole 
and    -plit    the    pipe    with    a    drift    pin.      The 
lower    portion    of    the    pipe    can    I 
stuffed    until    the    whole    section    can    be 
broken    out. 
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The   "True"   Waste  Press 


The 

tank,  on  the  inside  of  whicl 

tancc    i- 

on  which  re-t- 

steel    cylinder,    a    little    smaller    than    the 


I  iwn    with    the   lever 
and  lei  the  press  stand  all  night, 
\< niint,  ami  then  si t  up  harder.   I  i 
is  manufactured  bj    Adams    I  rue   Pcirce, 

\    II. 


TRUE       WASTE    PRESS 

tank  inside  of  which  it  sets,  rests  on  the 
grate,  and  is  nearly  twice  as  high  as  the 
tank.  It  is  perforated  with  several  lines 
of  holes  all  around  and  nearly  to  the  top 
of  the  tank.  It  is  also  fitted  with  a  per- 
forated removable  bottom  to  hold  the 
hen  the  cylinder  is  removed  to  be 
discharged. 

From  opposite  sides  of  the  tank  is 
hinged  a  yoke,  through  the  center  of 
which  passes  a  large  screw  with  a  fine 
thread  to  the  cast  follower  insidt 
inder  below.  Secured  firmly  to  the  top  of 
the   sen  lead    through   which 

slides  the  long  lever  which  operates  the 
press. 

The  grate,  upright,  yoke,  screw  and 
crosshead  are  all  of  and   suffi- 

ciently large  to  resist  the  strain  of  the  im- 
mense pressure  which  the  large  screw  and 
long  lever  can  be  made  to  give.  The  open 
grate  and  perforated  cylinder,  allow  a 
free  escape  of  oil  from  the  waste,  and  the 
cylinder  may  be  taken  to  a  convenient 
place  and  discharged  without  handling  the 
waste. 

The  press  takes  the  place  of  the  waste 
can  required  by  the  fire-insurance  com- 
panies. 

When  using,  pack  the  waste  in  the 
cylinder,   and   after   placing   the    follower 


Goubert   Closed   Multipass   Feed 
Water    Heater 

1  his   apparatus    is   guarai 
feed  water  from  ordinary  temperature  to 
within   to  degrees  of  the  temperature  of 
the   exhaust    steam.      As    illustrated,    the 
Goubert  heatei  entially  of  two 

water  chambers  connected  by 
a  cluster  of  small  straight  brass  tubes, 
which  in  turn  are  inclosed  within  a 
cylindrical  cast  iron  shell  extending  from 
one  water  chamber  to  the  other.  The  ends 
of  the  tubes  are  rolled  into  steel  tube 
plates  in  the  same  manner  as  boiler  tubes 
are  rolled  into  the  manifold.  The  cast- 
iron  shell  surrounding  the  tubes 
provides  an  envelop  for  the  exhaust 
steam,  and  is  of  larger  diameter  than  the 
water  chambers,  to  form  an  annular  belt 
from  which  the  steam  may  enter  among 
the  tubes   from  all   directions. 

The  exhaust  steam  enters  the  shell  by 
the  upper  opening  shown  at  l! 
and  what  does  not  condense  pa 
the  lower  opening.  That  which  is  con- 
densed on  the  tubes  flows  to  the  bot- 
tom of  the  shell  and  passes  out  through 
a  drip  pipe.  It  is  a  peculiarity  of  this 
construction  that  oil  or  grease  in  the 
Steam    is    removed    a-    in    :r 

-es  off  with  the  drip,  leaving  the 
remainder   of   the   exhaust    steam    in   the 
best    possible    condition    for    heating    sys- 
tems and  other  purposes  where  livi 
is   sometimes    used. 

One  great  advantage  of  having  the 
water   within    the   tubes,    is   that    tl  li 

maj  be  removed  without  taking  down  the 
heater.  By  removing  the  top  chamber 
the  tube  interiors  can  be  examined  and 
OUt  with  little  difficulty.  Any  sedi- 
ment which  falls,  either  during 
or  operation,  goes  down  into  the  bottom 
of  the  lower  water  chamber,  from  which 
it  may  be  drawn  out  through  the  bot- 
tom blowoff  openings. 

The    greatest    advantage    clain 
this   heater   is   the   n 

will   be   noted,   there   are   baffles   so  placed 
in    the    upper    and    lower    chambi 
the    feed    water    entering    . 
must  travel  back  and   forth   throuj 

of  tubes,  and  be  subjected  to  the 
the    steam    several    times    before 
it  can  reach  the  outlet  at  the  top. 

This  heater  is  provided  with  an  ex- 
pansion joinl  between  the  upper  chamber 
and  the  shell.     The  upper  chambei 

ntirely  by  the  tubes  and  left  free 
to  move  up  and  down.  The  expansion 
joint  is  fitted  with  a  flexible  ring  gasket 
composed  of  layi  rs  of  sof| 
special  packing  with  wire  interwoven. 
The   inner  edge   is   clamped  between   the 


-lull  and  an  annular  ling.  The  mil) 
purpose  of  this  gasket  is  to  prevent  steam 
from   escaping  room,    and   as   il 

is  subjected  to  no  other  pressure  thu 
atmospheric,  the  gasket  will  last  for  years 
Its  renewal  amounts  to  nothing  men 
than  the  replacing  of  a  cylinder  head  01 
steam-pi 

The    vertical    construction    as   di 
is   preferable,   but    for   installations   when 
there    is      ol  i   nt    head    room    as    ii 

lars    of    eily    buildings,    the    hori- 
zontal   heater    can    lie-     used.       It    has    tie 


GOUBERT    CLOSED    FEED-WATER    HEATER 

same  essential  features  as  the  vcrtic; 
type,  and  is  also  useful  in  connection  wit 
condensing  engines.  If  it  is  desired  t 
suspend  the  horizontal  heater  from  tli 
ceiling,  the  feet  may  be  replaced  by  strap 
lugs  or  bolts.  The  heater  is  built  by  th 
Goubert  Manufacturing  Company,  C 
West  street.  New  York  City. 
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initial  convention  of  the  Canadian 
'ii  of  Stationary    1  11_14i1n.tr-.  July 
inclusive,  is  to  be  held  .it  I 
■  I   lii.ls    t'.iir   to   excel   all    previous 
xnventi 


Pe 


rsonal 


F.  \V.  Hollmann  has  resigned  as 
nginccr  for  the  Maryland  Steel  Company 
ne   assistant    mechanical    engineer 
or  the  Carborundum   Company,   Niagara 
.    V. 


B 


usiness  Items 


V.  Slocker.  of  Si-  Louis,  Mo.,  has  j--st 
ot  out  an  attractive  catalog  upon  cooling  towers 
mtains  a   lot    of   interesting   information 
-  little-understood  subject. 

&     Byrne.     52     Stewart     strei 
Cal.,    carry    a    full    slock    ol 
Selden"  packings  an.l  can  Till  all 

lot   Wadswortb  became 
partner    In    the    linn    of    Stone    &    Webster, 
rmerl)    consisting  of  Charles 
Edwin  S.  Webster,  Russell  1: 
••     Bradlee. 
Benjamin  Wbittaker  has  resigned  as  tn 
:     11     Williams  &   Co.,  Brooklyn.  N.   V.,  and 
-•ive  his  entire   time   to  1  he  exporting 
yulimii     for   the    same    company,    and    others, 
Iquarters  at    17  State  street.  New   York 

"  Porter  has  succeeded  W.  M.  Owet 
•  :  of  the  New  York  ofli 
■•ing  Company,  ar  90  ifest  street, 
will  have  full  charge  of  the  business 
I  New  Y'ork  territory  anil  will  lie  assisted 
:>iosa. 
ster  Engineering  Company,  of  Newark, 

-  appointed  the  Cotton  States  Belting 

Company,  of  Atlanta,  (la.,  general 

una.     They    will    tarry    a    good    stocl 
order   to   make   prompt 

The    American     Wire     Brush    Company.     277 

e  1   a   new 

ing    and    describing    its 

ins     prices    on     various 

The    company    also    sen. Is    blotters 

information   to  air.    • 

nation. 

Relchert,    for    the    pasl    three   years 

-••!■   for   the   Fori    Wayne   Klee- 

W..rk-.  Fort  Wayne.   Ind..  lias  resigned   to 

Mmllar  position   with   the  Power  and 

ng    Company, 

This    company    is    a    commercial 

canliatlon  cooperating  with  central  stations 

—  the  day   load  ,.n    their  plants, 
shipments   of   Murray-Corliss   engines  by   the 
■  rriy    Iron    Work-    Company,    at    Burlington. 

I 
r  those  for  any  previous  corresponding 
1  his  company  has  just  exported  a  corn- 
er plant  for  a  nourishing  mill  in  Tsing- 
'  iiina.  The  shipment  incudes  a  Corliss 
gine,   tubular  boiler,  etc..   all   of   the    Murray 

■nher   Company,    Shus- 

B.  C,  has  placed  an  order  with  the  Minne- 

ompany    for    a 

ivy-duty    Twin    City    Corliss 

nh  boiler-feed   pump  an.l    feed-water 

1  lis  engine  will  drive  the  new  planing 

II   now    being    built.     The    Minneapol 


0 

In  spei 

N    .    STorl    City,  call  attention 
to  the   lacl    thai     i  des   being 

lubrication,   is  a 
elean    lubricant 

no  dripping  on   the  Moor  or  along   thi 
supports.     It    :-    a    neutral    gn 
quality,     having     eomparativelj     low     melting 
point-,  and  has 
[ortj  ... 

Wheelei  Co  it  the  New    York  office 

3i  huyler  Skaats   Wheeler 
was   continued  1  esident    and    the 

following    other    officers    were 

11 ., 
.  iiano  Dunn;  secretary,  Rodman  Gilder; 
W.   I..    Brownell;   assistant 

I !    U     Bower. 

The  C.    \     1  lunlialn  Compan; .  Marshalltown, 
Iowa,  manufacturer  of  the  D  team  trap, 

ha-  opened  an  office  at  503  Fisher  building,  Chi- 

.   in  charge  ol  George   R  .  B< 
company  reports  thai  tire  sales  of  trap 

months  ol  this  year  exceed  the  sales  for 

at.      Plans 

are  now  being  drawn  for  a  new  factory  and 
power  plant  to  be  bulll  in  the  near  future  at 
Uarshalltown. 

1  he  National   i      dbitors'  Association    1a 

out  notices  regarding  the  mechanical  exhibit  at 

the  Columbus  convention  of  the   N      V    .-     I    .  to 

be  held  during  the  Meek  of  September  13.     As 

ici  i-  large,  Intending  exhibitors 

led   as 

Full  particular-  will  be  fur- 
nished   by    the   secretary,    William    D 
care   of   Quaker   City    Rubber   Company,    Phila- 
I    Pa. 
The  Minneapolis  Steel  and   Machinery    Com 
puny    has    received    the    contract    for    a 

Irrigation    plant    which    i-    I installed    at 

Mission.  Texas,  by  Conway  ,v  Holt.  It  will 
consist  of  a  Ux30x36-lncb  heavy-dim  cross 
id  Twin  City  Corliss  engine,  36  Inch 
centrifugal  pump,  which  will  be  mounted  dl 
the  engine  -haft.  300  horsepower 
boiler,    boiler    feed    pump    and    heater.      This 

plant    will    have    a    capacity     ol    35,1 gal- 

per    minute. 

An   interesting   and    instructive    booklet,   en- 
titled,  '•The  Story  of  Some   Friction  Tests,"   is 
being  distributed   by   the  Quaker  City   Rubber 
Company,      109 
Penn.      In    this    little    booklet 
.      i 
nion  of  piston 
to  friction.     It  is  printed  on  fine  paper,  attrac- 
tively bound  in  rich  red.  and  i-  illustrated  with 
many  dia.  eets  and   packu 

men-.       \   postal   card    request    will   bring  a  free 

Bernon  Mill-  of  the  Manville  i  o 
Georgiaville,  K.  I  tinghouse 

low-pressure   turb  Installed   to   take 

■  ■  ssure  nun.  ii.. 
i 
.     supply  additional 
;   lighting   for  Hie   mills.     The  turbine 
is  operated  without   superheating  an.l   . 
Into  a  .  ondi  nsei    n  ilnl  lining   a   \  acuum  of  27 
tor    the 
mills,    t  lie   distrib 

motor    direct-connected    to    mill    line 
shaft. 

Greene,    Tweed    &    Co.,    109    Duam 
New   York   Cty,    is   sending  oul    gratis   an    in- 
teresting little  l.i. -i  entitled,  "History  of  the 

Marathon     Races."       This    book    was 
by  w.  s.  Farnsworth,  a   member  of  Hi. 
Ing  sta(r   of   the    Ve«    York   Evening 

■mine  i-  given 
of    the    race    from    the    plain    of    Marathon    to 
Athens,  also  a  short  review  of  the  sport  from 


the    Olympic    games    In    Aih.n      In    IflO 

"i    date        Mi on 

I to-engravlnga    of    the    prominent    runners 

■•ne  given   In   the   i klet 

i  nlarging   iis    v 

rj 
in   connection   with   lai  i 

1 
port,  Pi  on  . 

...uli  he  idqu  i 
vay,    \.        iforl       M       Bro    n         an   engineer 
of    wide    practii 
He  was  formerly  connected   « II  h   I  hi     Pi  nn     l- 

sbops  at     Utoon  i;   also  b  Ith  thi 

interests  and  lately  with  the  American  Cat  and 

Foundry  Company. 

1 1..   Lagonda  Manufacturing  Compan 

held.   Ohio,   has  just    issued   a    18-pagi 

describing    ii-    \\  einlan  I  cie  iners. 

lull  description  is  given  of  the  variou 

manufactured    bj     I  his    con  . 

'.  hil  Ii   .  .i.'i.    ;      ... 

i-   pointed   out.     Among   the   di 

iinl    ste  mi  'linen   in.  line  and 
also  a   line  of  cleaners  for  use  in  Condi 

•  i    tubes,     a  desci  intion   is  a'so  given 
ol  the  different  stj  les  of  cutter  head 
adapted   for  different   condition     .. 
new  device,  for  cleaning   Stirling  boilei 
described. 

During  the   pa  t'l      0    Rartletl    A 

Sno  ■     .  ompan; .   Cleveland,    i  Ihio     clo 

tracts  through    F.  C.   

for     complete     coal-mine     equipment  I     for     the 
McGillveary  Coal  and  Coke  Company,  at   Cole- 
man,  Alberta,  and   the   Wesl   I   u 
Company,  at    Bellevue,    Uberta.      I  li,    ■ 
include   a    m  el    I  Ipple,    » it  h   all    the    ■    i 

.  including  the  <  Ireene  patent 
dump,  type  4.  for  each  pi  nt,  as  well  a 
plete  power-plan]  equipment  .  nd  haulag 
tot  ea  i.  The  plain,  « ill  be  entirely  el 
■  and  ai  ■  in  be  In  ope;  '.tion  b:  « 
1  of  this  year. 

"How  to  Save  Coal"  is  discussed  from  the 
point  of  view  of  recovering  waste  neat  in  the 
Chimney  Hue  gases  in  a  neat  little  bookie,  which 

.    tributi  H    b     i  he  i  Ireen   Fui 
mizer    Company,    of    Matteawan,    N.    Y.      rhe 
booklet    further    describes    the    construction    of 

illustrating 
extended   top    header,   the  new  bottoi 
ed  to       o         okit 
le  m        i  i  ... 

features.     There     arc     several     illustrations     ol 
ts,  such  as    he  Delaware,  Lackawanna 
&    Western    terminal    powei    plant, 
recently  been  equipped   with  Creen  economizers 
mechanical  drafl 
A    single    boiler    of    unii.nl    capacity,    2274 
.  i  .ii  the  Del 
station  ol  ii;. .     This 

bj   11 -foot 

gi  ne.   and    i-   set  ved   •■•■  Ith    bitumino 

il  ers    installed    underneath    the 
.-  ...ii  si   installatio  i 
Dei  oil  Edison  Compan;  's 
No.   2  pov  i  i    .    ii  .!    m 

'.villi    similar 
the    station's    lighting    load    inc 

-    intendenl   of   the   plant.      I  he 
i  ami  construction  wa 
out  by  Westinghouse,  Church,  rd 

business  i-  improving 
i-   indicated  inquiries 

i   Co  liss-engine    build 
mills  and    the   large   number  of  con- 
i      Engine 
Company.    Corliss,    Wis,    reports    live    il 
...         ' 

Compan; ,  I 
i  orrigan  McKinne;    inti 

bead    type  and   the  order  is  the  large-' 


POW1  CF.KR. 


July 


ll    M 

- 

i  lif  disk 

[I     is    ti"! 

- 

mil     the 
luring   Die 

isl    Pitis- 
enl    of    25 

supplies 
• 

nnel  and 
Terminal  •  York  terminals 

all.l     Inn' 

luipments, 

Tli"   pi 

manner   in   a   pamphlet  -   dlslrlb- 

S    .1       1 1    1-   pointed 
s    Hi"    ordinary    simp 
Ity  wtthoul   ■ 

_  at  right 

direction    Intro- 

The  author  then  pi 

If    two    I 

i 

Inted  out    thai    the  per 

stall    this    engine    upon    upper    0 -    and    In 

other    places    where    vibration    would    be    ob- 

jo    that    the   even    turning    mo- 
ment Incidentally  secured  makes  it  j 
us.-  lighter   flywl Is  and  results  in  less  pres- 
sure   upon    bearing    surfaces,     beside 

tory    operation    of    alternating- 
current    generators.      Copies   ••;    the    pamphlet 


- 

onsig s 

o 

.  ,    is  mure 

,  aphile    Company 

ol    Irom    in  tn    12 

ilar     and 

ilways  anticipate 

.  for.  ordinarily, 

aimed  in  getting 

the  carbons  and  eraphit  izing  them. 

ning    l>oller-f 1    water 

at  the  sain.'  time  thai  it  Is  heated  Is  de- 
scribed  in  a   SO-page  booklet   sent   out   by    the 

V\*i  ■  ks,    Sevei 'nth 

Held  streets,  Philadelphia,  Penn.     In 
the    fact 
ting    water    in    an    open    spray   drives 
. 
suiting  In  the  pn 

by    further   treating    the   water   with   a    single 

lilorldes,     nitrates     and 

perfectly 

water    which  rode    nor 

li     In    the    boilers.       The    sim- 

plirity   and   Inexpenslveness  of   tliis   treatment 

are    conl 

mi, I   expert   attention    required 
two  rcngi  i^  in  tite 

ordinary  11      is     h'lso 

pointed  "ui  that  the  cost  of  the  apparatus 
for  tin-  hot-process  treatment  is  much  less 
than     tin 

i i red  to  give 

ultimate    results    in    tli"   boiler   with 

the  cold  process.  The  pamphlet  contains  much 

valuable  Cor     tl «  ai 

signers    and    op  team     plants,    as 

descriptions    anil    Illustrations    of   va- 

ind   in    view   of   the   fact 

that    Hi"    steam-boiler    Inspection    and    Insur- 

50   pet ill.    of  lln' 

boilers    in    ns.-    defective    in    ways    which    can 
ed  water.  It  wi 

i  readers, 
jrratts  upon  app 

69  to   171 

ns    a    fire- 
oom,  blacksmil 

;h    lirass 
and  iron  i  ,  pattern 

and  valve 
buffing    rot 
tloor    of    tin;    boiler    h"  ol 

entirely  to  g,  including  bu 

nickel    plating.      l:i"    foundry    measuri       60:  ■" 

i0 
feet    wnl".      Tin-    latter    i-    equipped    with    two 


nater-l  uIh  Icsttni 

mill    ciipahlc    ol    'hi    '"       lili 
steam   pressure.      All   Hi"   luiililin 

All     machinery     i>    iltii 

plan,  ai 
ill  lighted  liy  elect  i  icil  \ .      Spi 
■  . , ,  ■    . 
ill    liuililings   h.r  hi-    been   nttM 
with  as  many  \\  imlow  -  a-  strcnu 
u 

lllltl     insl 

in    1872.      Die    plant    of    the   i 
Franklin  Bn 

lloor  has  I x-.-n     - 

and    opi 

I'S,    lo 

inn 

and  dynamometer  recording  gages. 


Help  Wanted 

i 

WANTED— 1  i     "ii    Ooi 

hss  engine    ivorl         Vtldri  Bu  I'owi  b, 

WANTED      I  li glib  con i       statu 

u 

l  \.|i|'r  \l         \1.      I    ,,.."      l'o«  I    II. 

\\     ;  N'.im  I  i;    it     each    town    lo 

ockit  fo  >oili  u  hi 

Martin  i  Ir Co.,  -'si    Ueai  horn  Si .,  > 

ENGINEERS      \  leading  manurm  I  . 

'i  in  evei 
city   who  can    use    Ins    span 
their   interests  anil    by   so  doing  add 

address     "  Munufacturi  i  & 

2  l.  Soul  ii  Stillwatei ,   Minn. 

WANTED— A 
shop  or  facto  e  U.   >..  to  sell  one  "I   tl 

or    re  1 1 1  o 

hands    ivitl 

n       Absolutely     guaranl I.      An     aget 

•     -     anil   id'" 

I  iiw     is    no     fake       \\  n 
nple   and    agents'    terms.      The    Kle 
/.ola  Co.,   Erie,   Pa. 

Situations  Wanted 

I  !h,:'        Ut  11(1        111 

fur    25    cents    per    line.      About 
a  line. 

\\  \\  I  ED— Position     a*     const  met  i 

I'I.hii    work   by  young 
i .,    ii    pon;  ible    •  barge   of    such    work. 

Pi       i 

FIRST-CLASS     LICENSED     elecli 

pi. i 
or  power  house.  No  objection  to  small  plui 
Box   77.    Po 

V\  Wllh     Position    as    sale      

high     grad  'i  oimg     nut 

ten  Colli      engine,     ale*   and   en  iineeri 

Bo>    80    Power. 

\i     i.     \ii.\ii.i  ll    wm 
position  -  e.    with    lecltni 

.i  experii  nee     in     poi 

pi  nit      design, 
■  9     Po 

\lli  HANK    \l.    I   N'GINEER,   graduate,  * 
several    yi  t-e    in    gene    il    macliine 

g  is  engit  es, 

e   position.       \:-i 
tat. 
ENG IN  1  "  0 

i  r   :  he   States  oi    i  Canada.     Hi 
practice     also     gi 
ul 

Call       :  '';  lll-ll      VI 

Vddress   Box   ,  S,   Po 
\  l.I\  I.  MECHAN  [C  \l,.  I-,  irical  i  ol 

for   a    position    Sept" 
her  a-   superintendent    of   col 

leershij       .         light ,      powei 

i    '  I        :■ 

repn      ni    li   ■     c pan 

Addi"-      Hi       "6     Po 

Miscellaneous 

Idvert  tin      hind    m  i 

for  r    liw .     About       i    < 

■ 
PATENTS     -  tired    promptly    in 

com ■        l'  - 

pon     reque 

Parker,     Ex-examiner,     r.     s.     Patent     Oil 

Me i--x.li,    IL  r. 


August  .;.  1900 
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Test  of  Large   Sewage   Pumping    Station 

Methods  of  Lnusual  Interest  Employed  to  Determine   Volume  of  Sewage 
and  Water  Pumped  and  Average  Head  in  2, 1 00,000,000  Gallon  Station 


B    Y 


SIMPSON 


RICE 


The    Thirty-ninth    street    pumping    sta- 

d    jointlj    l>>    the    Sanitary 

nd   the  municipality    of  Chicago, 

parity   rated  at    1.206,000,000  gal- 

m>    per    24    hours;     but     the     pumps    in- 

tallcd   there   are    capable,   as    shown    on 

delivering   fully  _>.  100.000.000  gal- 

•n*.    tlius    making    the    capacity    of    this 

lant  the  largest  of  any  in  the  world       \ 


genera]   plan   of  the   arrangement  of  the 

units  in  the  station  is  outlined  in  Fig.  I. 
In  the  following  article  are  described  _•  t 
hour  continuous  tests  of  the  two-screw 
pumps  and  of  one  of  the  tour  centrifugal 
units,  which  were  conducted  by  a  board 
of  experts  to  decide  whether  or  no1  the 
pumps  and  engines  had  met  the  guarantees 
made  by  the  builders. 


FIG.     1.     GENERAL    PLAN    OF    STATION 


resolved  itself  into 
line     parts : 

I — The  determination   of  the   volume   o) 
tnd  watei  pumped, 

2 — The    di  tei  minatii  >n    of    the 
head. 

3— Jhe  determination  ol  the  quantity  of 
steam  supplied  to  the  engine. 

In  measuring  each  of  these,  independent 
apparatus  had  to  be  employed.  Foi 
taining  the  steam  consumption  usual 
practice  was  followed;  bul  for  the  two 
other  factors  in  the  test  no  such  standards 
were  available;  hence  some  of  the  follow- 
ing details  have  more  than  ordinary  in 
teresl  and  value  from  an  engineering 
standpoint. 

The  Centrifugal  Pumping  Units 
Consider  first  the  centrifugal  unit, 
the  arrangement  of  which  is  clearly  in- 
dicated by  Fig.  2.  Its  engine  is  of  the 
horizontal,  triple-expansion  type,  direct- 
connected  to  a  vertical  shaft,  submerged, 
single-suction,  centrifugal  pump.  The  ro- 
tation is  in  a  horizontal  plane,  the 
three     steam     cylinders.     i2x22x.?2x.lo-inch 

stroke,  being  horizontally  disposed  and 
arranged  at  an  angle  of  120  degrees  from 
each  other;  the  three  connecting  rods 
power  to  the  shaft  through  a 
singli  crank  pin.  The  steam  cylinders  are 
equipped  with  valve  year  of  special 
Reynolds  Corliss  design,  with  separate  ec- 
centrics for  operating  the  steam  and  ex- 
haust valves.  The  high-pressure  cylinder 
has  a  long  cub  ifl    g<  ar   to   allow   a 

large   overload   capacity,  the   cutoff   being 
controlled    by    a    centrifugal    flyball    gov- 
ernor provided   with    hand   adjustment,    50 
that  the  spei  d  of  thi   engine  can  b< 
while   running,   to   suit   changes   in  condi- 
tions   of    head    anil    capacity.      The    rated 
speed    is    [28    revolutions    per    minute,    al- 
though  it   was   not   found  necessary  to  run 
as    high    as    this   to    deliver   the    ral 
pacity.      The    engine    frami 
horizontal    girder    pattern    and    span    the 
pump    pit.      The    crosshead     slidi 
separate    and    are    bolted    to    the    frames. 
The  main  bearing   i-  also  capabli 

•ling  and 
a  thrust  ated  between  the  en- 

gine and  tli'    pump     The  capacity  of  thi 
pump   was   sp<  ! 

75  cubic  feet  of  sewage  per  second 

Tt   r-  on  Centrifugal  Pump 
Measurement  of   Water — After  a  care- 


RNGIXEER. 


\ugll 

inches  Jeep,  iluis  bringing  the  mil  meters    >i 
within  6  inches  of   the   side   of   the     lun 
nel.    To   kiip   the    frame    at    right    angles  ■ 
line  of  tin-  flow,  two  wrought-iron 

!    to   tliis    tram,    ami  ar-      ) 
ranged    to    travel    up    and    down    in    the 
i     guides.        II"      frame 
nspended  b\    two  wiri    r 

Hilicaif    drums    secured    to    a 
common   shaft.     On  thi-  shaft    wa-  a  handjH 
wheel    provided    with    a    hand    brake.     In  ' 
about  the  ct-uter  of  the  -baft  w 
a  thin  diameter  equal  to  that  of' 1  ■' 

the  two  drums  above  mentioned,  on  which 
was  wound  a  wire  rope  of  the  same  tl 
ness  pending  the  meter  rack 

This  rope   passed   over  a   pullej    ami 
attached  to  a  counterweight,  whose  weight 

I,  .1    that    of    the    four    current    mi 
inclutli  »e   to   which    they   wen 

secured.     A  steel  tape  line  wa-  connected 
,,,  tnj  ,  and   led    over   suit 

able   pulleys,   having    its   t 

.,,1  to  zero  at  the  bottom  of  the  chan- 
nel.     By    means   of   this   arrangement,   tin 
distance   from   the  bottom   of  the  channe 
to   the   plane   of   the   current   meters  couli- 
id   directly   from   the   tape. 


-4 


ntlPLE-EXPANSION   CENTRIFUGAL   PUMPING   UNIT 


FIG.    3.    I  I"  Ot    I'isi  n.iKi.i.   i 

NEL  AT  CURRENT   METER  STATION 


ful    study    of   the    conditions,    it    was    de- 
cided   that    the    greatest    accuracy    would 

iing    current    meter 
nica-ure  thi  the  pump.     Kig.  3 

of     the     channel 
when  letermine   the  ca- 

were    made.      The    channel    at    this 
illy    calibrated     both     in 
width    and   depth,   and    the    current    meter 
rack  here.     This  calibration 

enabled  the  'u'- 

H      accurately    and     easily 
iny    water    level.       i 
at  which  thi 
the  flowing  ken  with  the  cur- 

rent   n 

Current    Meters— Four    current    meters 
were  used.     The-  ''rice  type, 

as  manufactured  by  VV.  and  L.  E.  Gurley, 
Troy,  X.  V..  and  were  carefully  calibrated 
and  rated  at  Chevy  Chase,  Maryland.  To 
insure  the  meters  being  properly  and 
rigidly    placid    for    eacl  serva- 

tions,  a  special  rig  was  constructed,  as 
shown  in  Fig.  4-  A  steel  frame  securely 
held  the  four  meters.  Each  end  of  the 
frame  projected  beyond  its  adjacent  meter 
about  12  inches.  This  projection  extended 
into  a  planed   cast-iron  bulkhead  guide  6 


NT    METER   RIC    USED    IN    CENTRIFUGAL    PUMP    TEST 
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m  referring  to  the  cross  section 
lanncl   in    In;.   .5.   it    will   be   seen 
ut  there  were  eight  vertical  and  thirteen 
positions    or    a    total 
which  readings  were  lak. ■: 
provided  with  a  stop  wati 
it  each  meter.     Each  ineti 
to  an  electric  Inuzer  in   such  a 


■ 
minute,    would    stop    hi 
at    the   beginning   of   a   buzz.     The   buzz 
at  the  time  .•!'  starting  was  < 
the    ik-M    buzz    being   counted    one.     On 
finishing  the  count,  the  number  of  revolu- 
tions of  the  meter  and  the  reading  of  the 
watch    iu    seconds    am  thereof 


When   the   four  "'-  i  I   finished 

tin'    obsi  gi  ■.  ''ii    In  'i  ii  mtal 

plane,  tin  ed  to  the  next 

nd  imilai 

.  bed,  this  pro 

■■ mpli  ti         I  I"'    ir.iiii. 

with   its  was  then  shifted  to 

if    the    chann 
to  the  bottom   and 
taken  in  the  same  way.     Bj   this  arrange- 
ment, to   make  one    Full   sel    oi    observa 
tions  the  meter  rack  was  moved  bul  once 

TABLE      •        HI  HI  \I.     nt'T'.       111      .  1   \ 
OGAL    PI   MP    NO     I 

Ize,  in.  .  ..  12x22x32x30 

-      RES. 

Steam  at  boiler.lb.  per  sq.in.   17.".  19 


FK..    5      VERTICAL    SECTION    THROUGH    DISCHARGE    CHANNEL 


TABI.K    l.     CURRENT   METEB    SUMMARY  CENTRIFUGAL   PUMP    II  -I 


V 

,t  Second 

Distance  Sot  ra  Wall.  Feet. 

1 .  93 

3.36 

1   79 

ii  22 

7   65 

..  08 

10.45 

1    41 

1    4* 

■ 

1.72 

1   81 

l .  r,i 

1.28 

1  .20 

1    16 

1   64 

1   60 

1   68 

SI 

t.50 

1    30 

1.23 

1    to 

1   73 

1  ill 

69 

1    'is 

1 .  ">3 

1    28 

.      1    24 

1    II 
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iner  that  each  turn  of  the  meter  would 

ne  buzz,  the  circuit  being  opened 

dosed    once    every    revolution    bj    a 

ning   in   contact   with   a  cam   on 

-haft    of  the   meter   bucket   wheel. 

tl  taking  readings,  the  observer,  having 

hand   of   his    stop   watch   set    at 

lid   start    his    watch    at    the    beginning 


were    recorded    on    tl  et      All 

stop   watches   were   compared 

after  the  test   with   a   standard   timepiece 

and  fi  ''.in.l  to  i  ead  ao  ui  atelj 

This   mi  thi  ed  in  pref. 

■!  automatic  n 
to   the   liability   of   t he   latter   t"  jump   or 


St<  .mi  .ii  engine,  16.  p. 

in  165    in 

er.ll [.in  23.70 

ei    lb.  per  sq.in  2.30 
Barometer,  In    IP 

Vi in     He  16    I 

.  in    'P  4    29 

Suction  head,  teel  below 
datum 

I  lischarge  bead,  feel  abo  e 
datum  

Total  head  pumped  against, 
[eel  "i  water  


Temped 


]  Ixti  :  ual  air,  deg.  F, 

Eng room. 

Boiler  room 

Exhausl  steam 
Circulating 

Hot  well 

Boiler  feed  a!   [>iiin|. 


Abs. 
isi.  70 

I 

12  21 

II  .".I 

1  685 

16  616 


14.01 
l.i  05 
24.  OG 

77  0 
77  ll 
s:,  9 
120.7 
71.2 
76.3 


Efficu 


i  engine 

IMP     .Line 

Total  i  ii  r 

Combined  mechanical  efficiency,  per 

. .  in    

Moisture  in  steam,  per  rent 

steam  used  P'.  engine,  lb.  per  hour. 
Steam  used  by  engine,  Hi.  per  l.H.l'. 

per  hour 


7  1   1) 
I    :. 
3,698.92 


Feeil  water  per  24  in.  (corrected  for 

boiler  level)  Hi nil. 176 

I  n  .  harge  "i  I  raps  an. I  separator.  II).  ,54 

Discharge  of  eatorinieter,  ll> 1   in; 

Boiler  leakaire.  lb 3,432 

Total  deduction,  lb 12, 102 

Saturated  steam  used  bj  engine  per 

24  hours,  lb  ss.77  i 

Width  of  channel  at  measured  sei  - 

ii. mi.  ft 

Depth  of  wati 


ft. 


10.92 

4    177 
1  .  613 


..I  section, 



Mean  vi... 

n  .sec    I   749 

Capacitj  .  cu  ft.  sec    7b  7s 

i. ft 62.37 

It. -lb.  of  work  done  p 
Duty  pel  1000 

ft. -lb 116,5 

Duty  guaranteed I io 

horizontally,  which   was  accomplished  by 

a   horizontal    shilling   lever,    shown    at    A 

in  Fig.  4.     The  observers  were  easily  en- 

d  obser- 

hour. 

1     shows    the     summary    of    the 

current  n 

the  avem   1  ch  of  the   104  positions 

niiel    for 
npli  te    24   hours   duration    of    tip- 
test.     From   this    summary   sheet   thirteen 
velocity    curves  orizontal 

level    above   the    bottom    of   the    mi 


P<  IWER  AND    I  HE  ENGINEER 


August  3,   rooJ 


each   \  i  •  ■  ;      The 

ined   by 

planimetcr    and    the 

i    the   thirteen 

by  dividing  tin  .ire. i  bj  the 

•    tin-    water.     The    eight    mean 

. 

with  the  width  of  the  channel  a^  ordinates, 

and   a  curve  drawn    showing   the   Literal 

n     in     mean     vertical     \ 
This  mean  curve  was  integrated  and  the 


vertical' elevation  in  Fig.  ?  and  plan  view 
in  Fig.  6.  These  were  float  gages  with 
large  metal  il> >:.t ~.  to  the  tops  of  which 
were  connected  steel  rods  with  hori- 
zontal pointers  passing  before  a  vertical 
scale  marked  in  hundredths  of  feet.  The 
;rm  of  the  scales  were  careful!. 
level  observations  referred  to  tin  bench 
mark  previously  mentioned.  Readings  of 
both    discharge-    and    suction-level 

were  taken  every   15  minutes.     Tin 

the  average  of  the  readings  of  the  two 


in  steam  used  during  this  test  Al 
drips  from  the  Steam  separators  and  mai 
steam  piping  wen  led  through  a  ca 
denser  and  then  weighed.  The  weight  a 
the  drips,  plus  the  weight  of  water  du 
to  boilet  leakage,  and  thai  used  bj  I 
-  aloi  imeter  was  deducted  from  tli 
amount    of    feed    water    supplied    to    I 

boiler,  giving  the  net  quantity  of  -teai 
supplied   to  the  engine  during  the   test 

A    throttling   calorimeter   was   placed  Ik 
tweeii   tin'    steam   separator   and   the  high 


FIG.    8.     PLAN-    OF    SCREW    PUMP   CHANNELS 


gages  for  the  24  hours  of  the  test  was 
taken  ;b  the  total  head  pumped  against 
and  used  in  determining  the  duty. 

Weight  -To  find  the  weight 

of  the  sewage  pumped,  samples  were. taken 
cry  hour  and  the  temperature 
noted.  The  sample  was  then  taken  to  a 
chemical  laboratory,  reduced  to  the  same 
temperature  and   its  density  determined. 

Steam  Consumption — The  boiler  located 
at   the   west   end   of  the  boiler  room   was 


pressure  steam  cylinder,  and  readings  c 
temperature  and  back  pressure  (measure 
by  means  of  a  manometer  in  inches  0 
mercury)  were  taken  every  15  minute: 
After  th'  engine  test  had  been  conclude 
and  several  hours  had  been  allowed  fo 
the  fire  under  the  boiler  to  slowly  co< 
down,  a  boiler-leakage  test  was  conducte 
lasting  alu  lilt  6J  '1  hours. 

Indicator  cards  were  taken  every  hou 
at  each  end  of  all  steam  cylinders  of  tli 
main  engine  and  circulating-pump  engtni 
Fig.  7  shows  an  average  set  of  indicate 
cards   graphically   combined   to   show   tli 


pheric  Line  =  11.51  Pounds  per  Square  loch 


^j^j/.fxir^trrj. 


Cyllnd. 


Culu-i 


Each  Division  equal 


EDfloe Triple  Expansion 

Cylinders tl't  tVl  S*I  3t" 

Piaton  fioda.. Dla 


Clearance,    H.P.  4.85*.       I.P.  «.2j,         L.P.  4.4S 

Average  E.P.M 110.0 

1.11.1- 278.6 

Eelerred  M.E.P 20.85 


Ratio  Actual  Card  to  Ideal  Card. 

No.  of  Expansions.  Actual 

Combined  Mech.  li.l _ 


.  83.1* 
.  1:24.19 
.71.0). 


FIG.    J.      COMBINED    INDICATOR    DIAGRAM    FROM  CENTRIFUGAL  PUMPING  UNIT 


mean-  velocity  in  the  channel  thereby 
found. 

Determination  of  Head — At  the  out- 
set it  should  be  understood  that  all  hori- 
zontal planes  were  referred  to  city  datum  ; 
a  common  bench  mark  on  a  window  sill, 
situated  just  outside  the  west  wall  of  the 
building,  being  used  in  making  all  obser- 
vation^  of  levels. 

Level  Gages — One  level  gage  was  situ- 
ated in  the  suction  channel,  and  one  in 
the   discharge   channel,   as   shown    by   the 


entirely  disconnected  from  the  re?t  of  the 
enerating  plant,  all  flanges  being 
properly  blanked.  This  boiler  was  con- 
nected with  the  engine  by  a 
line,  also  blanked  where  connected  with 
the  main  header.  All  steam  used  by  the 
engine  under  test  and  its  auxiliarii 
taken  from  this  one  boiler.  The  duty 
guaranteed  by  the  builders  in  contract  was 
based  on  commercially  dry  steam,  contain- 
ing not  more  than  2  per  cent,  of  moisture. 
Only   1.5  per  cent,  of  moisture  was   found 


expansion  of  steam  in  the  three  cy 
inders.  The  indicator  springs  used  ha 
been  previously  calibrated  by  the  make1 
and  found  to  be  accurate.  The  median 
cal  efficiency  was  determined  by  calibn 
tions  based  upon  steam  indicator  cart 
taken  throughout  the  test.  The  revolt 
tions  of  the  main  engine  were  recorded  1 
a  positively  operated  revolution  counti 
connected  to  the  high-pressure  valve  gea 
The  revolutions  of  the  circulating-pun 
engine  were  taken  at  stated  intervals  vvi 
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enable  speed  indicator,  and  also  bj   a 

itivel)    operated    revolution   counter. 

'emperature  readings  were  taken  every 

minutes   of   the   exhaust    steam   at    con- 

-er.    circulating    water,    hot    well,    en- 

!   room,   external   air.   boiler   room   and 

1   water.      The   temperature   of    sewage 

ipeil  was  recorded  at  the  time  of  tak- 

each    sample.      Barometer    readings 

t   mercury  were  taken  every    15 

From  a  barometer  located  in  the 

ine  room. 

■age  readings  were  taken  every  15  min- 
I   of   the    boiler    pressure,    steam    pro- 


Ciu*  rr».  t  Glrjcr 


a  direction  contrary  to  that  of 
propeller,  it  revolves  in  a  cylindrical 
casing  10  feel  long,  with  '  j  inch  clearance 
at  the  side,  which  has  been  built  into  the 
tunnel  lining.  A  cone  is  plai 
centric  with  the  wheel  on  each  side  and 
directs  the  flow  to  and  from  the  blades. 
ing  placed  just  beyond  the 
wheel  contains  stationary  deflector  blades 
which  reduce  the  swirling  motion  given  to 

the   water    from*  the   wheel.      The 
which   tin-  wheel   is   mounted   is  carried  by 
an   outboard   bearing   in   the   center   of  the 
second    casing,    where    it    is    supported    by 


&=- 


;!-  " •*■  —  -*■ — 1 — ■*      -ta,.v.r. 

FIG.   9.     CURRENT   METER  RIG  USED   IX   SCREW    TUMP   TESTS 


Fit;.     10.      ELEVATION    OF    SOUTH    SI  HEW    PUMP  CHANNEL 


-tire  at  engine  throttle,  steam  pressure  in 
I  second  receivers,  and  in  first 
ond  receiver  heating  coils.  The 
vacuum  in  the  exhaust  pipe  from  the  en- 
gine was  taken  at  the  condenser  and  read 
every  15  minutes  in  inches  of  mercury 
from  a  mercury  column. 

The   Screw   Pumps 
The  two   -crew  pumps   installed   in   the 
-  Thirty-ninth    street    station    have    each    a 
rapacity  of  666  cubic  feet  per  second  and 
against  a  head  varying  from  7  to 
'o   feet.      Each    consists    of    a    hub    sur- 
mounted by  six  blades  or  impellers  set  in 


the  deflector  blades.  The  pull  on  the 
shaft  is  taken  up  by  a  thrust  bearing 
placed  inside  the  engine  pit. 

The  engines  operating  these  pumps  are 
of  the  triple-expansion  type.  They  have 
cylinders  jjx.!8x6jx+2-inch  stroke,  and  the 
speed  of  each  engine  is  55  revolutions  per 
minute.  They  are  placed  side  by  side  in 
1  'pen  pit  and  each  is  direct  con- 
its  screw  pump.  Each  engine  is 
supported  by  a  massive  cast-iron  bedplate 
to  which  are  secured  heavy  round  column 
frames  with  1  for  the  cross- 

heads.  The  frame  of  each  engine  nearest 
the  screw   carries   the   high   pressure  and 


intermediate  pressure  cylinders  set  in 
tandem.  The  other  frame  carries  the  low- 
pressure    cylinder.     This   arrangement    is 

mpacl    than   that   of   the 
type  <>f  triple-expansion  engine,  and  there- 
are    but    three    main    shaft    bearing 
kept  in  almcmcnt  when  six  would  ordinari- 
quired.      The    valve   gear   is   of   the 

standard  Reynolds  pattern,  with  thi 

tion    of    the    1"W  pressure    exhaust    valves. 

which  are  of  the  single-beat  poppet  type. 

im   and   exhaust    valves   on  all   cyl- 

:  e  operated  bj  separate  eccentrics, 

and   the   high-pressure    cutoff   is   controlled 

■ 

may  be  ad  head  while  the 


I 


i 


FIG.  II.     POINTS   AT  WHICH   VELOCITY  OF  FLOW 

WAS    OBSERVED    IN     NORTH    SCREW 

PUMP   CHANNEL 

engine  is  running.  All  valves  are  located 
in  the  cylinder  heads. 

Screw  Pump  Tests 
As  the  dutj  by  the  builders 

was  based  upon  the  same  conditions  that 
obtained  in  the  test  of  the  centrifugal 
pumping   unit   previot  ed,   there 

was  no  essential  difference  in  the  methods 
of    conducting    the    trials    of    the    screw 
!.  except 
■low. 
Measurement    of    Water — For    measur- 
ing  the   water,   current   meters   were   used 
in  practically  the   same  manner  as   related 
above.      Fig.  8  shows  a  plan  of  the  -crew- 
pump    channels,    and    in    Fig.    9    is    illus- 


• 
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ami   depth. 


of     I  he 
determined    I 
level. 

I  able     .? 

• 

il     tlu-    24 

.if  the 

of   the 

imp    channel.      From    this 


actual     densitj     of     tin      u  ati  i 
samples    were    taken    everj    hour   ami   tli 
temperature  m>t<  d.     Follow  i 

the    results    obtained    frm 
such   sa 

Steam  Consumption      I  ivo  ol  the  boi|pi 
in   the   station    were    cntirclv    ili- 
from    the    rest    of    the    steam    ■. 
plant,  all   flanges   being   properly   blanket 


I  \iu  i  S  -1   MM  IRi    ON    HOB  HI   SI  R]  w    I'l  MP. 
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summary  sheet  were  plotted  15  horizontal 
velocity  curves,  with  average 

discharge   water   level,   and   eight   vertical 
curves. 

1  me  level  gage  v.  a 
ated  in  the  discharge  channel  and  one  in 
■.  n  by  the'  verti- 
cal view.  Fig.  to.    The  zeros  of  thi 
were    careful!;,  I    ob 

referred   I  1   mark,  and  readings 

of  the  discharge  level  gage  were  taken 
at  the  time  of  completing  each  set  of 
meter  observati  ngs  of  the  suc- 

tion   level    gage    wen  ut    every 

two     minutes.       The     differ, 

the   averages   qf   the   two   gagi      for   the 

of   the   two   test  . 
gage   level    ob 

determining    the    final    duties 

Weight    of    Water — To    determine    the 


1  \M  I     5.      OFFICIAL  CAP  ACITI     Ml 
u    11   MPING  ENGINES. 

Soutl 
North  Sen  «      SdBl 
Pump.  I'lini] 

Duration  uf  tesl . 

1  . 1 1    2        1 7  1 .  lil 
1   p. in.      Ill      1  uuiti 
engine  .    ...  58.91       07.5; 

i.li.p.     ut     main 
om     indicator 

:11a. 77     937.41 

0 

datum  2.975      3.4i 

above 

datum         •. 7.  136 

Total  head  in  feet  '  10.  1 11      10.11 

1  leptb  oi  watei  at  measured 

in,  ft 28.146     26  ■ 

Width  oi  channel  at   mi 

uieil  section,  ft ■  9  .929      in   1: 

i  'I-,  n  irge  area   tor  obtain- 
ing capacity,  sq.ft     j,  9    162     271. i 

Average  capacity,  C.F.S.  . .         673.223     864 

TABLE   l.      Kl.st  LTS  OBI  \!  N  t;i >  FROM 
E  iMPLES  '  n    LAKE   \\  ITER. 
Si  "  in  Screw   Pi  mp   i  i  st. 
Temp.  C. .  in  ii 

gravitj  ii  99981 

\\t.  per  cu-ft &J..  11921 

■-.  it.1.    I'i  up  Test. 

Temp.  C 10.  1 

gravity 

i  ii.fl 62.  1169! 


Atmospheric  Llne^  14.27  Poanda  per  Square  ! 

~mz  -        i      MM rr 


Cylinder  Volume!  -  Each  Division  equals  4.37  Cubil 

Diameter  ot  Cylinder!.     H.P.    22~I.T.  38?  LP.  «"  Belerred  M.E.P.  2H.22  * 

Length  ol  Stroke A»erage  K.P.M.  -53.654 

Heal  Expansions 1:31.96  Total  H.P.  Water  fcnd 

Apparent  Expansions Total  H.P.  Steam  End 700.94 

U.I.F.-H.P.  H.I ".  l.t\  H.E.  12.W.*C.E.  13.78,"  •  LP.  H.E.  7iOc  I 


Mechanical  Efficiency  from  Cards, ~9.3# 

Volume  o(  Steam  at  HP.  CO 2.285  Co. Ft. 

Clearance H.P.2.4S. I.P.2.5S.  ...        L.P.LAl 

Steam  per  I. HP.  per  Hr.      Dry  i  Saturated    10.63* 


FIG.     12.      COMBINED    INDICATOR    DIAGRAM     FROM    F.NGIM  i        SCREW     PUMP 
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lers  were  connected  with  the  en- 
cr  test  by  a  separate  steam  line 
•   one   connection   with   tl 
the  main   steam   piping   in   the 

he    gate    valve,    separating    the 
rid  to  Ik-  tight 
er.  in  order  ti  gainst 

y  leakage  al   tin-  point,  the   stean 
the    remaining    boilers    wa 
that  the  force  exerted  on 

live  wa-  practically  equal 
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remaining    procedure    under    thi- 

the    -.ante    a-    in    the    test 
pre\  iotislj     >1< 

ittling  calorimeter  w a-  pi; 
tween  tl  larator  and  high  pres 

Read 

temperature  and  mat 
(measured  in  inches  of  mercur; 
taken     every     15     minutes 

hiding  of  thi 

each  engine,  or  a   sufficient   time  to  slowly 


pump    engine-.       In    Figs,    u    anil    i.s    are 

ombined   card-  of  the   smith   and 

u\v  pumping  engines  respective 

ly.       The-,     card-     were    made    up     from 

:i   during 

tors  and  springs 

were  used  in  the  trial-  of 

The     remaini 

and    nei  1  1  tborated    upon   here. 

1  lusion  it   maj  that   the 
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I  luration  □ 
Baromeli 



per  -'i  111.  al  engine  thro 

I 

Bgl 

Pressure 

eheating  coil,  gage . 
Pressure, 
Pressure, 

\  ::ry,  exhaust  pip 

■  ,.,n.  11 .  below  dai  . 

.  .    la  ue 

:.    ,1.    :: 

Temperature,  .  i .      I 
Temperature,  deg.  F.,  ... 

Temperature,  deg.  1-'..  in  calorimetei 

leg.  1  ■'..  circulating  water 

1      .  iter  pumped. 

Temperature,  < 

iture,  deg.  1   .  air  bleeder,  I.  P.  jacket,  111 
■ .  out 
Water  fed  to  bo 

■  ■A  pounds  . . . . 
\\  atei  ret  urned  rrom  traps,  tota    . 

poum 

pel  1  ent 







ft.  per  se 
Capacity  .  «  itei  pumped,  -r    cu  ft    i- 


pf 

Foot-pounds  a  .    per  sec.    average  cu.ft.  per  sec.  to  a  . 
HTatei  M  P 

Steam  I  III'    m  tin  engine,  averas 
Steam  I.H.P.  circulating  engine,  average  from  cards. 

Steam  I  a  P.  tot  il      

Mechanical  efficiency  combined,  1 1 
Saturated  steam  pel  l.H.P.  per  hour. 
Official 
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11. -11 

847.7 

150,681  '■ 

in 

95,000,000.00 

fires,  a  boiler  leakage  test  was 
-lamed  ami  continued  for  periods  of  about 
12  hours. 

Although    not    required    bj    th< 
tions   of   guarantee,   indicator   cards   were 
.     hour   hi    each    steam   cyl- 
inder 1  if  the  main  engines  and  circulating 


1  the  centrifugal  and  screw 

pumping  tailed   111   this   station 

largelj  in  excess  of  that 
guaranteed,  earning  for  the  builders  a 
very  considerable  bonus.  The  official 
trials  were  conducted  by  a  board  of  ex- 
perts, upon  which  Henry  A.  Allen  repre- 
!  I 
alii  1  Inters  Company, 
the    build  1    >bi  rl     Hunt    &    Co., 

through  William  J.  Jennings,  acted  as  the 
third  member. 


Diameter  o(  Cylinders.      H.'P.  22.''  I. P. 
Leoitb  of  Strotc     

paniioaa  

Apparent  BzpiBliool. 

l.P.  H.E.  «U8*  C.E.  50.73.*- 


U.K. P.  Referred  to  LP.  Cylinder. 10.32* 

-Uerige  R.P.M     52.36 

Total  H. P.  Water  End.- 

Total  HP.  Saeaui  End B3.S 


l.P.  H.F..  12.3,* C.E.  12 


LP    U.E.  7.20,*  C.E.  7.01  * 


Mechanical  Efficiency  from  Card«. a',. 2  Jf 

,1  Steam  at  HP.  CO 20sl  Co. Ft. 

Clearance.  H.P.  2  1  1.1'    1  !  L.P    1  .' 

Steam  per  I.H.P.  per  Ur        Dry  &  Saturated ... 

Aw,  .v.  r. 


FIG.     13.     COMBINED    INDICATOR    DIAGRAM    FROM    ENGINE   ON    NORTH    SCREW    PUMP 


Coal    for   Hand  Fired  Steam 
Plants* 

Stean  1    in    all    parts 

of  the  which  are 

rained  n 

.re   Imrn- 

t heir    plants.      It    is 
generally    known    that    there    is    a    differ- 
ence  in   the   character   ami   heatii  . 
of  the  coals  mined  in  the  United  States. 

Much  coal  i>  kit   in 
the  mini  i   and    l'cnn-yl- 

le   that   it 
will  not  pay  to  market  it.      This  - 

little  less 

than    the    regular   output    of  the 

-  much  better 

coal    mined    in    the    States 

farther     west.      Preference     is     naturally 

given   t"  those  coals   which   have  a   small 

ash     and    do    not     clinker 

badly,    and    to    the    .  such    as 

lump  i  ir 

The  Technologic  Branch  of  the  United 
States    Geological    Survey    has    bi 
ducting  tests  on  all  the  fin  ' 
try    and    many    valuable    facts    have    been 
established    regarding   their   character   and 
I   utilizing   them.     To 
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show-  thi  .!  mines  in  the 

United  States,  the  accompanying  Table  i 

II     prepared     from     result^     taken 
.<    of    the 
United  Si  Survey. 

m    burning    coals    from    all 

ntry    in    a    hand-tired 

furnace  indie.'  such   an   cquip- 

I  ii  ..logical    Sur- 

Itetin)    the   size  of  the  coal   is  not 

of    as    much    importance     as     is     usually 

111    the    smaller 
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ash  and  volatile  matter  usually  increas. 
together  in  the  poorer  coals,  it  is  diffi 
cult  to  separate  the  effects  of  any  on. 
of  them  from  the  others.  I  able  _•  seem 
to  indicate,  however,  that  the  larger  per 
oi  volatile  matter  make  the  CM 
more,  difficult  to  burn  completely.  Tlv 
moisture  and  ash  also  have  an 
on  the  results. 

These  tests  on  house  boilers  show  tha 
for  wide  ranges  of  volatile  matter  then 
1-  .1  considerable  difference  in  the  results 


1  \hi.i.    1       COALS  1 


II  \\li  I  11:1  D  GRAT]     1  NDEB 
HEINE   BOILER. 


A    210-1H  IKSEPOW  ! 


West  Virginia  i\ 
Pennsylvania  1 
Arkansas         — 1. 

Kentucky  — 3 
Alabama  — 2. 

Illinois  — 1. 

.100     — 2. 

—2. 

—  1. 

Nurili  Dakota— 1. 


is  Fired. 


71)  03 

.11  '.•!! 

I  I  si 

..s  21 

.».  1  1 


1  1,639 

i:</'s_' 
13,302 
12,746 
1  Li. una 
11,948 
10,706 
in,  ;•::»  1 
9,995 
'.  630 


«.,  '11 

7s  HI 

(111  III 

.1  58 

59  60 

.11  Ml 

19  l'.i 

:,a  17 

13  80 

17  45 


2  1  22 

32  06 

21  '.III 

39  60 

i:.  12 

in  III 

19  1 1 

.'.(I  si 

in  s:s 

56  211 

52  55 


15,84 

1    g] 

6 

15,08 

14,63 

13,84; 

12,461 


•Paper    read    before    the    American 
works    a--  iventlon,    at    Milwaukee, 


sizes  require  more  draft  and  are  slightly 
.  1  'ient. 
Nor   does  the   ash   affect  the   results  as 
much  as  might  be  expected.     Small  varia- 
tions  in   the   percentage   of   ash   seem   to 

have    but     little    effect    except     ins.  far    as 

the  heating  val  ■.:!  is  varied. 

Owing   to    the    fact    that    the    moisture, 


■  re  significant  as  tiny  were  obtainei 
on  a  type  of  furnace  which  is  most  un- 
favorable to  perfect  combustion,  an. 
therefore  make  the  effect  of  the  composi 
It. .11    of    tile    coal    more    marked. 

For  a  range  of  volatile  matter  betwcei 
18  and  40  per  cent.,  the  efficiency  varie 
about    12   per   cent,    in    favor   of   the   lov 
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ile  coals.     I  See   Bulletin  36A  United 
_  ical  Survey. > 
■.■.ill    a    Heine   boiler,    hand- 


varies  with  moisture  and  other  constitu- 
ents of  the  coals.  1  n  calcu- 
lated  would   compare   with   the   so-called 


run  1 


rill:   RELATION   OF   VOl   \l  11 .1:   MATTEH    IN   COAL  TO   EFFICIENCY 
OF   HOI  91     BOH  1 
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values  of  coals  for  boiler  use,   rable  3  has 
been  submitted  without  an  attempt 
rect  values. 

■hi.  I  ig    1,  was 

prepared  to  show  the  relation  between  the 

value   of    the    coals    and    water 

ited  in  the  1  >< >iKr  per  pound al 

fuel  for  about  400  ti 

li  will  be  noted  thai  in  general  the 
evaporation  has  been  nearly  in  propor- 
tion to  the  heating  values  of  the  coals. 
in  somi  ils  of  higher  heating 

value  did  not  give  as  high  results  as 
1  lower  heating  value-.  This  may 
be  due  to  either  of  two  causes.  The  com- 
position  or  si/c  ■)'  the  coal  may  be  such 
as  to  make  ii  difficult  to  burn  it  all  com- 
pletely, or  the  method  of  tiring  and  the 
plj    may   have   been   at    fault        I  hi 


tired,   this   variation   is   only   about   6  per 

cent.,  .wing  to  "the  better  methods  "i   fir- 

t.i  a  better   type   of   furnace.     It 

is   probable    that    a    furnace    may    be    de- 

■    bum    high    volatile    coals    with 

.  fficiency    as    is   ob- 

tmioed  with  the  low  volatile  coals. 

w  the  relative  amounts  of  coals 

'and    their    constituents    that    must    be    fed 

furnace  to  furnish  it  with  one  mil- 

■  11..   the   accompanying   chart,   Fig. 

I   Table  3   have   been   prepared. 

This    is    a    more    convenient    basis    of 

-on    than    the    analysis    as    usually 

However,   this   does   not    give   an 

correct     comparison,      for      the 

that  not  all  of  the  heat  as  r 

in   the    B.t.u.   values     is    available     to     the 

The  percentage  of  available  beat 


COMPARISON   OF  COALS   IN'  TABLE   1  ON   BASIS  OF    VMOUNTS   REQUIRED 
To  SUPPLY   ONE   MILLION    B.T.U.  TO   FURNAI  E 


West  Virginia  ti 
Pennsylvania  ! 
Arkansas  1 

Kansas  3 

Kentucky  3 
Alabama  2 

Illinois  1 

New  Mexico  2 
Missouri  2 

Wyoming  l 
North  Dakota 


Pounds  Coal 

Per    l  Milium 
B  i  u 


Pounds  Fixeil 
Carbon  Pel  i 
Million      IS. I. u 


78  (5 
83.31 

s;;  mi 
93  II 
96.80 

1 6 

103.84 
149.83 


13   50 

19    sv 

in  mi 


Pounds  Vola- 
tile Mattel  Pet 
l     Million 
B.t.u. 


.■ii  53 
13  99 
26  30 
31.09 


Pound 

Moist 

ure  Pei  l 

Million 

B.t.u. 

1 

If, 

U7 

1 

49 

1 

i9 

6 

60 

4 

04 

9 

05 

9 

60 

13 

09 

22 

65 

53 

70 

Pounds  Asli 
Per    1    Million 

B.I  ii 


3  72 
5  42 
9.80 
in  56 
8.26 
11  33 
1 1  in 
16  14 
16   71 


low    values    used    for  gases   and   in   some  results  shown  in  the  diagram  are  not  cor- 

cases    for    liquid    fuels.      As    there    is    at  rected    for   influence   of   size   of   the   coal, 

present    no   accepted    standard    for   deter-  loss  of  carbon  in  the  ashpit,  loss  of  heat 

mining    the    corrections     to     the     heating  to    evaporate    moisture    in    the   coal,    and 


Fixed  Carbon 


Volatile 
Per  Cent.  By  Weight 


B.  L  u.  per  Pound 

showing  relative  amounts  of  coal.  etc..  to  p.e  ff.h  into  \  furnace  to   furnish  one  million  b..t,  u. 


I 

the  rc- 
burncd 

.md    the 

I 

clinker,    red 

that    not 

can    be 

r.     The  mois- 

ture  in  heat  to 

•  irnace.     This    varies 

the  fuel  value 

for  Illin. >i>  coal  and  to  8  per 

simple   furnace  and   ■ 
litirn    bitui 

with   :i   ■- 1 1 1 ;  1 1 1   corn- 
el principal!)  bj  iron 
This  turn:  in  house 

i  he  best 
furnace  •■•  liicti   is 

g  ned  that  tht  regularly 

in  small  idmitted  to  the 

iwly  driven   from  the 
takes    place    in    a 
■'ii    chamber    which    allows 
they  reach  the 

Time  is  required  f'T  the  gases  and  air 

to   burn   and    any    means   that    will   cause 

them  to  mix  quickly  will  reduce  the  size 

of  combustion  chamber  required  to  secure 

and    smokeless    combustion.     A 

II  co  lis  with 

equal  efficiency.     The  ordinary  hand-fired 

furnace  found  in  mo  far  from 

perfect   fun 

al  suited  to  a 
furnace  ami  boiler  equipment, 
change  the  furnace  to  meet  the  requiri- 
ng draft 
is  an  important  condition  to  be  secured 
in  a  boiler  plant.     A  a  good 

investment.    Stacks  should  seldoi 
than   120  feet   high.     In   many   cases   they 
should  be  higher.    A  fan  ma 
a    shorter    stack    with    good    res 
many  cases   coals    1  nounced 

as    unsatisfacti  the   draft   was 

too  low. 

In  considering  coal  for  boiler  plants  it 
know  the  coals  which  are 
available  and  their  relative  values.  Some 
otherwise  good  coals  may  be  unsuited  be- 
cause of  trouble  from  clinker.  Not 
always,  but  generally,  the  cheapest  coal 
to  buy  i~  the  lower-priced  one.  provided 
conditions  in  the  plant  will  permit  its  use. 

In  order  to  compare  the  cost  of  coals 
offered  to  the  Government  it  has  been 
calculated  on  the  basis  of  the  cost  of  one 
million  heat  units  delivered.     This  varies 
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desires 

which    he 

iroughout   the 

mg   the 
:     The 
United    S  rnment,    mat 

.    method    and 
tablish     a 
for  the    heating 

ntent.    In   son 

i    matter 

order   that   the   purchaser  may   get   what 

and      pay      for      what      he 

i  xperiments    of    the    Te. ; 
Branch    -how    that    for   almost    any   char- 
furnaces    may    lie    adapted 
or  new  d  which  will  burn  the 

coal    witli    reasonable   efficiency,   and    that 
almost  no  fuel  need  be  rejected  as  worth- 
i  en  coals  of  small  sizes  and  high 
red    that    when 
properly   sized   they   will   give   remits   that 
are  but  little  below  those   for  the  larger- 
lals. 


Valuation     of     Water    Power    and 

Estimation  of  Steam  Diversion 

Damages* 


The  author  of  this  paper  treated  the 
case  exhaustively.  Al  the  beginning  he 
annunciated  the  fundamental  legal  prin- 
ciple that  a  riparian  owner  is  entitled  to 
at  in-  premises  sub- 
stantially undiminished  in  volume  or  fall, 
unimpaired  in  quality  and  with  nearly  its 
natural  regimen  or  order  of  rise  and  fall. 
Also,  if  a  diversion  from  the  stream  is 
damages  is  not  the 
value  of  the  part  taken  per  se,  but  is  the 

e    between    the    market 
the  whole  property  and  the  valui 
remains   after   the   taking. 

iding  water  • 
said:      "The   value   of   a   water   power   per 
horsepower    usually    increase-   as    the    size 
of  the  power  increases.     If  the  pi 

the  sum  of  the  values  of  the  two 
parts  taken  separately  will  usuall)  be  less 
than  the  value  of  the  entire  power  as  a 
unit." 

From   tin    foregoing  it   is  evident   that 
the  difference  in  val 

and  after  a  part  i-  taken  may  be  greater 
than  the  value  of  the  part  taken  itself 
for  water-power  purposes.  The  value  of 
the  remainder  for  power  purposes  may  be 


metin    X...    339,   rnited   Stat 
-  nrvey. 

act  of  a  paper  1>y  Unbort  K.  Horton, 
presented   at    Me-   American   Water   v. 

itii'ii.   Milwaukee,   Wis.,   .luno 
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substantially   d<  stroyed  by 

the    taking   awl)    of   a    part.      In    speaking 
of    the    market    value    ul    a    wati 

I  he    claimant     for     di 
damages     will     demand     the     fair     market 
value  for  the  best  us<    b  i  « 
crty  can   ordinaril)    be  put    whether   here- 

.  .1  in  that  i  i'  in  some  othi 
ner." 

In   lb  the   re- 

,'cr  to   a   busitu 
its    value,    he    said:      "When    an    owner   is 

im  ul  domain  hi 
be    considered    as    willing    to    sell,    and    it 
unwilling     to     sell,     he     may     be     discoO) 
Justict 
apparent!)    demands   ilial    the  well 
fortune   of   the   claimant    shall    be    left   un- 
impaired.      L'nl  ion    i-    made    ti 
>    the  claimant    for  incnnvenienci 
ami    1"                            hi    will,    it    i- 
be    inclined,   in    order   to    secure    what    hi 

to    the    watei   p  tint    all    of    tin 

incidental  damages  which  lie  has 
and  in  valuing  a  water  power  used  in  at 
established  business  care  should  be  takei 
to   credit    to   tin  i  nly   sucl 

■i  as  it  actual 
ly  produces."  Krrors  are  sometimes  madi 
in  water-power  valuation  where  it  is  as 
sumed  that  the  power  is  transmitted  am 
sold  at  retail  in  the  form  of  elcctrii 
current. 

As     to     prospective     or    potential    an< 

speculative    use,   he   said:     "Water   powe 

iti.ii.    bi     compared    to    eggs,    potatoes,   o 

i  ithi  r    perishable     ci  unmoditics,    which    i 

■  I    are   wasted.     Their    value   de 

pends  upon   suppl)    and  demand,   and   UpOl 

of  transportation  from  the  sourci 

of  production    to   the     entei    of  consump 

or,    in    other    words,    upon    marlce 

facilities."      The    present    work    of   an    im 

developed    power    depends    upon    severa 

factors  and  rases  were  cited  where  it   wa 

irj    to   determine   the    value    of  di 

velopcd  water  power,  which  in  the  C0UJ 

of    time-    will    Income    valueless    for    thei 

present    use    owing    to    the    exhaustion    0 

raw    material    used    in    the    industry    0| 

<  rati  d   by  the   water  power. 

Auxiliary  power,  such  as  steam,  ga 
and  electric-combined  water  powers,  wa 
also  discussed,  as  well  as  the  difficultie 
which  an  engineer  meets  in  the  valua 
ivati  r  pow '  rs,  and  the  i  stimatio 
of  the  damages   caused  by   diversion. 

\fier  discussing  the  problem  in  all  it 
phases,  the  author  concluded  by  saying 
"The  indemnity  for  taking  a  water  powe 
as  a  whoh  or  in  part  is  measured  I) 
the  difference  in  market  value  before  an 
after  the  taking.  Justice  apparent! 
demands  that  the  amount  if  indentnit 
should  be  such  that  it  will  leave  the  ownc 
substantially  as  well  off  as  before  til 
taking.  The  considerations  which  ma 
properly  enter  in  determining  the  amoin 
of  indemnity  must  be  selected  for  eac 
cording  to  the  conditions." 


'• 
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Standard    Practice    in    Pipe    Threads 

Great  Britain's  Whitworth  Thread  Versus  the  American  Brings  Thread. 
The  55-Degree  Straight  Thread   and   the  60-Degree  Tapered  Thread 


B    Y 


J 


F. 


SPRINGER 


ixles   there   arc   tw 
straight    arm   ;m>l    the    tapered 
asc,    the   journal    is   a 
tylindcr   ami,  the'  hole 

the   huh   is   the    same.      I 

.    very    accurate    workmanship    is 

rse.   results   in 

With    the    tapered    journal    and 

of  corresponding  form,  however. 

the  fit  between 

may  readily  be  secured  by  means 

taming  nut.  Accordingly,  tapered 

re  cheaper    than    straight    ■ 

-  the  tapered  axle  solved  the  proW- 

t  at  moderate  cost,  so  in 
tting  tapered  joints  have  fur- 
nomical  solution  of  tight 
ins.  There  are  in  the  United 
■lay  probably  no  manufacturers 
and  hydraulic  fittings  who  make 
•luct  up  with  straight   threads. 

■it-   "tapered  threads 

threads"  are  apt   to  be  mislead- 

fact.  it   is  net   the  threads  them- 

at  are  tapered  or  straight.     What 

-  'lie  manner  in  which  they 

I.     If  tin-  ride/i-  of  metal  forming 

•I  on  a  pipe  is   so  arranged  that 

>es  in  diameter — thus  form- 

liral— then    the    thread    i<    said   to 

Ige    of    such    a    coil 

conical    surface.      But    if 

ter  of  the  coil  remains  the  same 

nning  a   helix — then    the   thread 

Jit. 

■1  vantage    of    the    tapered 

-  that  it  make-  a  thoroughly  tight 

without  extraordinary  ex- 
It  might  be  thought  that  by  mak- 
■iread  on  the  pipe  a  little  short 
<1  a  straight-threaded  conncc- 
uld  be  made  that  would  be 
ccount 
stion    whether    it    would    I 

to    thread   pipes   as 

'hese  conditions,  there   is  a  very 

bjection    to    thi-    procedure.      If 

actual    cutting  between   the   two, 

very    considerable  friction 

•  ill  arise.     Thi-   will   result   in   heat.      As 

te  fitting  i-  usually  heavier  than  the  pipe. 

ie   heat    will    penetrate    it    more 

ntly,   the   expansion    of  the   pipe 

ill  be   greater   than   that    of   the    fitting. 

|\hen   a    joint    made    under    such    condi- 

it   cannot    be   expected    to 

•he   pipe   shrinks    farther. 

The  joints  must  be  made  without  heat. 

•nether     the     threads     are     straight     or 


tapered.    This    requirement   imposi 

those    who    may    ad- 
It   may   safely 
be   -aid   that   in    the    United    Slate-   there    is 
cacy    "i"    tin-    thread. 
lermits  a  pert 
simple  procedure  of  taking  a  turn 
or    two,    more    or    less,    as    the   particular 
circumstances  require. 

British  Practicf 
In  England  the  standard  pipe  thread  is 
that  introduced  years  ago  by  Whitworth. 
This  thread  is  notable  as  being  of  peculiar 
form  without  any  good  reason  for  the 
peculiarity.     In   Fig.   I   is  represented  in  an 

longitudinal 
of  the  Whitworth  thread  which,  it   seems, 
i<   still   adhered   to.      Kirn   of   all.   a 
of     isosceles     triangli 
each  having  it.-  vertical   angle  equal  to  55 


FIG.    I.      WHITWORTH    THREAH   USED   IX  GREAT 
BRITAIN 

This    would    give   a    shai 
of    thread.      A-    this    is    undesirable,    the 
n   threads  and  the  edge-  i'i 
the  thread-  are   rounded  off.     In   tl 
one-sixth   the   altitude   of   the   tri,. 
twice  rem.  i\  ed  in  m  the  section.     That  is 
to  -ay.  the  line-  D  li  and  F  G  are  drawn 
sixth  of  the  altitudi  . 
v.  leaving  the  entire  depth  of  the 
two-thirds    that    of    the    ti 
Hilling   i-   performed   in   such   way 
that   the   circles   are   tangent   to   D   E    and 
the   sides   of  the  tri- 

The   a  r    the    vertical 

angle  of  the  triangles  may  seem  a  curious 
selection.     The  explanation  has  1». 

that  Whitworth  desired  to  make 
competition  difficult,  and  so.  instead  of 
choosing  60  degrees,  he  selected  55.  This 
is  not  very  complimentary  to  him  or  to 
cither.  It  is  undeniable 
that  60  degrees  is  practically  a  very  easy 

\t   the   same   time 
grees     should     hardly    be     thought    suffi- 


ciently   difficult    to    deter    very    much    coin 

petition,     li  ha-  also  been  suggested  that 
tin'  reason  was  the  circumstance 

choosing    55   degree-    a    triangh'    is 
determined   such    that    tin'    resulting   thread 
ling  )     would     have    a 
1  ly  equal  to  the  pitch.  Then 
C  11 .  the  depth,  is  ci  \g  times 

the    pitch.      Bui  1  m    rea- 

sonable, seeing  that  0.96049  is  really  al- 
1  less  than  unity,  if  it  seemed  de- 
sirable '  h  and  pitch  pi 
equal,  it  could  readily  be  done  by  laying 
it  thus,  or  by.  selecting  the  angle 
5.;  degrees  8  seconds  instead  of  55  degrees. 
But  once  started,  this  peculiar  thread, 
for  which  there  seems  to  he  no  explana- 
tion, ha-  persisted  and  probably  will  per- 
sist, until  international  trade  compels  a 
more    rational    choice. 

Prom    :i    British    Viewpoint 

Bv  \v.  11.  1 

In  ordinary  steam  or  water  pipe,  the 
threads  are  supposed  to  be  straight,  but 
tice  there  is  occasionally  a  slight 
taper  on  the  pipe.  The  British  thread  is 
liner  than  the  American  and  never  con- 
tain- fewer  than  11  threads  per  inch. 
From  observation  of  both  American  and 
British     p  ild    appear    that     the 

hitter     make-  -tight     joint-. 

Less  metal  i-  em  away  by  the  tin. 
than  by  the  coarse  thread,   .and  the  pipes 
thinner.     Nominally  pipe  tin.  ads 

are     SUp|  uch     top    ami     bottom 

int.      In  practice  there 

is    a    In  more    than    is 

filled  h>    the  usual' smear  of  red  lead  and 

In  the  ordinary  method  of  .lie  screwing. 

t  the  die-,  which  are 

bell-mouthed   -  r   off  the   pipe 

of   the   threading   por- 

cut  an  imperfect  thread  on 

the  tapering  cleared  surface,  so  that  when 

screwed    home    a    joint    is 

upon  this  taper  length.     Thus,  if  a 

socket    does    not    actually    tighten    on    its 

straight  thread,   it   will   finally  tighten  on 

the    taper.      The    straight    thread    litis    the 

advantage  over  the  taper  thread  that  there 

are  all   the  threads  well   engaged  and.   as 

well,  a  final  taper  tightness,  whereas  with 

the    tapered    thread    there    can    only    be    a 

fit  of  any   sort   at   one  thread,  and  that    at 

the  very  outside  of  the   joint.      Frequently 

in  practice  a  straight  thread  tightens  as   it 

-     in    the    socket    and    a     : 

•'  tapered-off  | 


is  reached  by  the  socket     ["his  tightening 
al)  happen  where  the  threads  touch 

at  th> 

It  should  also  be  added  that  the 

nry  i  :  '•ir'-' 

joint  with  tapering  '   '"■'" 

cur    m    practice.     The  PPed 

[rom  each  end  with  a  taper  top,  and -the 

they 

meet  in  the  socket    The  probable  jumble 

-wid  at  the  mid-lei  -  ick«* 

not  therefore  affect  matters,  but  it 

retty   sure   that    in   commercial   work 

the  two  t.v  irt  '"  *'  i1k'  cn'1" 

0j  u,  five  exactly  coin- 

rident  threads  at  the  middle.    The  middle 

might,  ,   be  cleared  out   bj    an 

remove  these  jumbled 

threads,   but    no   special    good   would   be 

effected   thereby. 

The  ordinary  straight  British  thread 
will  resemble  the  thread  of  Fig.  4.  with 
the    i  "    imperfect 

threads  have  perfect  tops  when  the  dies 
are  new.  and  the  other  threads  are 
all  perfect  and  their  points  touch  the 
parallel  top  line.  The  writer  has  never 
tried  by  actual  measurement  how  closely 
pipe  threads  approach  to  theoretical  di- 
mensions, but  it  will  be  found  in  practice 
that  if  the  pipe  surface  is  perfect,  it  is 
not  usual  to  have  trouhlc  in  making  tight 
joints  with  straight  threads.  There  have 
been  cases  where  a  pipe  has  been  imper- 
fect owing  to  a  Oat  place  along  its  surface, 
so  that  all  the  threads  at  that  flat  sur- 
face were  imperfect  and  there  was  a 
mental-shaped  gap  for  leakage.  But  such 
a  fault  is  due  to  lack  of  proper  inspection. 
In  theory,  if  threads  do  not  fit  top  and 
a  long  helical  leak  pos- 
.  but  it  must  be  a  very  slack  thread 
which  could  produce  such  a  space  as 
lid  not  be  filled  by  the  smear  paint. 
The  bit  of  taper  thread  helps  all  th; 
practice  proves  that  joints  are  easily  made 
tight,  though  theoretically  the  taper  thread 
ms  better  calculated  to  he  tight,  even 
though    it    he    so    at    hut    one    thread. 

In  Great  Britain  almost  all  well  casing 
is  made  with  straight-threaded  ends  and 
special  form. 
thin  and  with  their  ends  tapered  down  al- 
most to  an  edge.  The  ends  of  thi 
are  r    swaged-in    '  s    inch,    so 

that  the  exterior  diameter  of  the  thin 
socket  is  not  so  very  much  greater  than 
the  body  of  the  pipe.  The  pipe  ends  arc 
threaded  exactly  half  the  length  of  the 
socket,  and  when  the  joint  is  made  no 
thread  appears  beyond  the  ends  of  the 
socket.  The  last  three  or  four  threads 
farthest  from  the  pipe  end  run  out  grad- 
ually to  nil.  as  also  do  the  end  thn 
the  socket,  because  this  is  belled  out. 
The  socket  is  a  nice  fit  on  the  pipe,  and 
the  pipe  ends  are  faced  oft  truly  square 
by  the  longitudinal  axis  of  the  pipe.  Thus, 
the  pipes  butt  together  in  the  socket  and 
bear  heavy  driving.  N'o  artesian  engi- 
neer trusts  taper-threaded  pipe  for  casing, 
and    flush-jointed    pipes    are    little    used. 


P<  i\\  IK  AND    llll'-  ENGINEER. 

By  flush-jointed  i-  meant  pipes  which  are 
half  cut  away  for  the  screwed  length,  al- 
ternately   inside   and   outside,   so   that   the 

pipes  when  put  together  are  flush  or 
smooth    and    parallel    inside    and    out.       It 

rarelj   happens  that   the  internal  and  ex- 
ternal butting  end-  have  equal  Stn 
this   joint    i-    unfit    for   drive    pipe. 

A  Joint  Commonly   Used  in   Great 

Britain 
A  joint  commonlj  used  in  Great  Britain 


Joint  Cnmadc  A,**-,  .v.r. 

FIG.  2.     LONG-THREAD  JOINT 

.  t  two  ends  of  pipes,  or  to  form 
a  convenient  making-up  length,  or  for  a 
place  where  a  length  of  pipe  may  be  dis- 
connected, is  shown  in  Fig.  2.  It  is  known 
as  the  long-thread  joint,  and  in  the  il- 
lustration two  positions  of  the  socket  are 
shown— one  with  the  joint  made  and  the 
other  with  it  unmade.  The  socket  is 
straight-threaded,  as  is  also  the  long- 
threaded  portion  to  the  right.  The  socket 
and  back  nut  on  the  right  may  be  run  back 
to  the  position  shown  in  the  lower  pari 
of  the  figure.  The  pipe  to  the  lefl  i  sup 
posed  to  have  a  tapered  thread,  at   1(  ast 


FIG.    3.      THE    BRICCS    STANDARD    AMERICAN 
THREAD 

for  a  portion  of  the  distance  from  the 
end.  When  the  two  ends  of  pipe  have 
been  brought  into  position,  the 
advanced  over  the  end  of  the  left -band 
pipe,  and  screwed  up  until  it  reaches  a 
tight  position.  The  nuts  are.  of  course, 
screwed   close   to   the   socket. 

This  joint  has  been  ■'  in    Ameri- 

ca, and  to  employ  a  straight-threaded  soc- 
ket and  a  taper-threaded  pipe  would  ap- 
pear to  the  writer  very  crude.  If  a  pipe 
must  be  tapered  let  it  have  a  taper-thread- 


Augtist  3.   lcjoo. 

ed    socket.     Then    the   lit    would   be  ex 
cellent.     But  the  common  in   is  merely  01    ij 

one   thread    ami    is   a    matter   of    force.     1     , 
,.  , l,ti„  uh  to  see  whj   there  should  be  U 
criticism  of  the  long  thread  and  back  mil 
joinl    is    wanted    in    the    middl 
of  a  length  of  pipe.     The  long  thread  mus 
in  the  very   nature  of  thing-  be  a   straigh 
thread.     The  socket  must  be  easy  and  fre 
upon    the    long    thread    or    it    will    wast 
time    in   the    making   and    unmaking   of 
joint       I  he  joint  cannot  be  made  tight  0 
itself.     It   is  only  to  be  made  by  means  o 
the  back    nut   which  draws   the   threads  0 
the  pipe  tightly  back  on  the  thread 
socket.      Ri  d   lead   does   tin    rest,  but   tli 
socket    is   often   so   easy   that   a   grtimme 
of   wire   or   yarn    is   needed   to   pre 
wi  1  p. 

A  special  joint  is  made  for  so-callc' 
"pressure"  pipe,  in  which  the  pipes  ar 
taper-threaded  as  also  is  the  socket ;  tli 
pipes  do  not  meet  in  the  socket,  and  tli 
socket  is  threaded  right  through  excep 
for  a  short  distance  at  each  end,  which  i 
plain  and  straight  and  tits  close  on  tli 
pipe.  The  thread  on  the  pipe  also  stop 
within  the  socket.  When  put  togethet 
the  joint  shows  no  thread  and  the  ap 
pearance  is  very  neat  when  the  work  i 
good. 

On  the  general  question  of  pipe  thread 
the  writer  has  always  insisted  on  the  ne 
cessity  of  uniformity  of  diameter.  Whit 
worth  fixed  standard  diameters,  and  ye 
there  are  makers  whose  pipes  will  nc 
fit  other  makers'  pipe.  There  is  a  grea 
difference  in  the  quality  of  finish  on  at 
tesian  pipes,  and  some  makers  cannc 
make  first-rate  artesian  pipe.  In  th 
writer's  experience,  artesian  pipe,  b 
James  Russell  &  Sons,  has  never  bei 
found  faulty.  Other  makes  at  less  pric 
have  been  found  to  cost  twice  as  inuc 
owing  to  overtightness  and  even  nonintei 
changeableness. 

It  i-  a  curious  fact  that  when  withdraw 
ing  tightly-driven  casing,  especially  of  tli 
larger  sizes,  pipes  will  sometimes  dra1 
out  of  their  sockets  with  no  apparent  ir. 
jury  to  ,the  threads.  In  this  re 
55-degree  angle  is  less  liable  to  draw  tha 
the  60-degree  angle  owing  to  its  less  de 
parture  of  2'/>  degrees  from  the  perpcr 
dicular  face. 

While  the  lack  of  international  intei 
changeableness  is  very  annoying,  it  i 
not  so  much  so  as  the  variation  in  Englis 
practice.  When  up  in  the  bush,  an  engine) 
may  find  himself  confronted  with  tw 
lots  of  4-inch  pipe  by  makers  who  do  nr 
both  work  to  Whitworth  standard:  whei 
a  pipe  line  has  to  be  continued  from  on 
size  to  another,  the  pipes  do  not  fit  an 
the  point  of  change  of  gage  has  to  be  dea 
with  according  to  circumstances.  Half 
bag  of  pnrtland  cement  may  be  usefull 
commandeered,  or  a  block  of  wood  ma 
be  bored  through  to  form  a  coupling;  bi 
all  r<  spect  vanishes  for  the  firms  who  ar 
out    of   standard. 
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l'.\    J.    !•'.   Springes 

very    considerable    number    of 

has  been  the  practice  in  the  United 

employ  tapered  threads  both  on 

■.he   pipe   and    in   the    fitting.      A    tapered 

ivith  one.  combined  with  a  straight 

with    the    other,    would    enable    a 

ght  joint   to  be  made,  but  only  in- 

.1    thread    or    two.       Such    joints 

fail,  but  a  tapered  thread  with  both  makes 

le  to  secure  not  only  a  tight  joint, 

lint    effective    over    a 

rable  number  of  threads.     It  would 

practice 

threaded  joints  are  employed  at  all. 

important  to   see.   with   respect  to 

merican      practice      with      tapered 

that    the    joint    is    not    at    all    a 

of   a   thread    or    two.      When   the 

the  tapered  hole  in  a  carriage  hub 

is  brought   into  contact   with   the   tapered 

the  axle,  the  contact  i-  not  a  mat- 

a    narrow    circular    ring    or   band. 

tapers  of  the  hole  and  of  the  arm 

!c    with    reasonable    accuracy   and 

c  -ec  of  taper  is  the  same  in  both, 

■:tact   extends    over    the   whole   of 

ling  areas.     It  is  just  as  pcr- 

roughout    as    with    an    accurately 

made    straight    hole    and    straight    arm. 


.-.  tug  up  to  the  point  of  equality. 
When   that    point   of   equalitj    is 
for  one   part   of  the   threads   in   contact,   it 
is  reached  for  .ill  parts.     \nd  so 
made    close    throughout 
nit    a-   .it    .mother. 
To    state    the    matter    in    other    words: 
With  a  straight  joint,  to  get  pen 
tact   throughout,   it   is   necessary   not   onlj 
that  the  threai  I   in   so  far  as 

cylindrical  form  i-  concerned.  1 
that  the  diameters  be  precisely  alike.  With 
American  practice,  the  form  of  the  two 
threads  is  made  preciselj  the  same  and 
that  is  the  end  of  the  matter.  Equalitj 
in    diami  :ured    by    adjustment. 

And  adjustment  is  cheap.     With  straight 
of  making  the  diam- 

I   the   male  and   female   thn 
same  is  expensive. 

The  taper-threaded  connection  orig- 
inated, as  Robert  Briggs  believed,  with 
Nason  This  was  probably  about 
sixty  years  ago.  and  this  method  has  con- 
tinned  ever  since,  until  today  it  is  recog- 
nized American  practice.  Whether  the 
system  actually  originated  with  Mr.  Na- 
son, it  can  scarcely  be  denied  that  he  was 
responsible  for  its  general  introduction. 
?Jr.  Xason  adopted  this  method  of  making 
joints,  despite  the  fact  that  Perkins  of 
England,   whose  pupil  he   had  been,  used 
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Two  Thread. 
Full  at  Rootf 
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FIG.   4.     THE   BRIGGS  THREAD  OX   PIPE  OF     2%-INCHES    OUTSIDE    DIAMETER 


.  indeed,  one  great  advantage  with 

"ed    hole   and   arm.      To   get   ab- 

ntact  throughout,  all  that  is  nec- 
-  to  make  the  two  conical  surfaces 

in  form.  No  particular  attention 
is  paid  to  dimensions.  With  the  straight 
nd  arm  the  cylindrical  surfaces 
must  be  perfect  to  secure  perfect  contact 
throughout.  And  further — here  is  where 
the  difference  lies  in  economy — the  hole 
and  arm  must  match  in  diameter  as  well. 
Mow  when  we  consider  the  tapered- 
thread  joint  and  the  straight-thread  joint. 

are  precisely  similar.  If  the  tapers 
of  the  male  and  female  threads  are  the 
same  in  degree,  there  is  engagement  of 
the  two   threads   throughout.     To   secure 

-ive  a  joint  with  straight  threads, 
must   both   pipe   and   socket   be 
threaded    perfectly    cylindrical,    b 
cylinders  must  have  precisely  equal  diam- 

rhis  equality  of  diameters  is  the 
thing  which  is  expensive  to  get.  Without 
it,  even  though  the  cylinders  are  perfect 
in  form,  a  fine  joint  cannot  be  obtained. 

ght  here  where  American  practice 
is  undoubtedly  superior.  The  American 
manufacturer  makes  the  socket,  or  fitting, 
with  the  hole  precisely  the  same  in  form 
as  the  external  surface  of  the  pipe.  Any 
slight  difference  in  diameter  is  removed 
i 


an  entirely  different  procedure.  The  Per- 
kins joint  required  the  two  pipe  ends  to 
be  oppositely  threaded — one  with  a  right- 
hand  thread  and  the  other  with  a  left- 
hand  one.  One  pipe  end  was  faced  off 
plain  ;  the  other  was  provided  with  a 
V-shaped  ridge.  When  these  ends  with 
their  right-  and  left-hand  threads  were 
introduced  into  a  socket  correspondingly 
threaded,  and  trie  socket  was  screwed  in 
the  proper  direction,  the  ends  of  the  pipes 
were  forced  into  contact,  the  V 
ridge  even  penetrating  the  metal  of  the 
other  face.  The  action  is  similar  to  that 
of  the  turnbuckle.  This  style  of  joint  was 
used  with  success  upon  9  miles  of  3-inch 
pipe  line  for  the  transportation  of  petro- 
leum from  Baku  to  the  Caspian  sea  in 
the  Russian  oil  fields.  Rut  the  trai 
tion  of  heavy  crude  til  is  quite  a 

■on   from  that  of  the  transference 
Of     steam     under     pressure.       Unl 
threaded  portion  of  the  joint  is  ma 
accurate,     the     sealing     is     accomplished 
mainly  at  but   one   point.      Even   if   some 
soft    metal    gasket    be    provided   here,    this 
objection    of   limited    sealing   surface    ap- 
plies.    Possibly  some  such  reasoi 
impelled   Mr.    Nason    to   depart    from   the 
example    of    his    teacher.      There    is,    of 
•course,    some    objection    to    having    the 


two  ends  of  a  single  length  ol  pipe  faced 
differently,  but  this  is  a  very  moderate 
objectii  n.  At  any  rate,  Mr.  Nason  adopted 

int.    and     this    style 
of    connection    has    maintained    its    bad    111 

:    .M\ an.  1    in   me 
methods    and    in    spite    of    the 

enormously    increased    steam 
recent   years. 

Robert  Briggs  occupied  much  the  same 
relation  to  Mr.  Nason  that  the  latter  had 
to  Mr.  Perkins.  To  Briggs  and  Nason, 
as  well  as  to  Walworth,  Gregg,  Morse, 
Greenwood,  Tasker  and  Mapes,  we  owe 
I  5ti  .1111  heat- 
ing  in   the    United    States.     The 

day  is  largely  due  to  these  nun 

This  problem  of  the  pipe  joint  was  one 
of  the  first  to  lie  solved,  and  it  was  to 
this  phase  of  the  subject  that  Mr.  Briggs 
devoted  a  great  deal  of  attention.  lie 
found  that  not  only  in  the  care  of  steam 
pipes  used  for  heating  purposes,  but  like- 
wise in  that  of  pipes  in  general  a  great 
deal  of  variation  in  practice  bad  grown 
up,  and  it  was  largely  through  his  efforts 
that  uniformity  has  resulted.  At  one 
time  a  fitting  purchased  from  one  manu- 
facturer could  not  be  relied  upon  as  be- 
ing of  precisely  the  same  dimensions  as  a 
pipe  of  corresponding  size  bought  of  an- 
other maker.  Perhaps  the  number  of 
threads  per  inch  and  the  degree  of  taper 
might  be  the  same.  If,  however,  the  verti- 
cal angle  of  the  threads  was  different  or 
the  depth  of  the  grooves  between  threads 
was  not  the  same,  one  might  expect 
trouble  in  using  the  two  together,  either 
in  difficulty  of  making  the  joint  or  in 
unsatisfactory  sendee  afterward.  About 
tSCu,  when  superintendent  of  the  Pascal 
Iron  Works,  Mr.  Briggs  prepared  the 
celebrated  standard  dimensions. 

How    The    Briggs    "Standard"   Was 
Derived 

In  the  first  place,  the  taper  adopted  was 
I    in   ,i2  as    respects   the   axis,    or    (what    is 
the  same  thing  I    I   in   16  total.     This  de- 
gree   of    total    taper    amounts    to 
for  a   length   of   one    foot.     The   triangle 
to    determine    the    form    of    Un- 
thread  was   the   equilateral   triangle.     The 
vertical    angle    is    thus   60   degrees.      The 
grooves   were   rounded,  each 
lowed   o.o.?Si2   of  the   altitude   of 
the  triangle.     In  Fig.  3,  the  triangle  ABC 
represents  the  outline  of  a   thread. 

In  putting  on  the  tapered  threads,  there 
will    be    a    first    portion    in    which    every 

Feet  both  at  top  and  bi  ittoi 
However,  in  cutting  the  threads  farther 
back,  a  point  will  be  reached  where  the 
taper  will  bring  the  summits  of  all  sub- 
sequent threads  the  metal.  Con- 
sequently, fr<  m  this  point  on,  all  threads 
are  imperfect  at  the  top.  In  accordance 
with  the  Briggs  system,  the  two  threads 
following  the  absolutely  perfect  ones  will 
be  perfect  at  the  bottom.  To  sum  up, 
there  will  be  a  series  of  absolutely  per 
feet  threads,  perfect  top  and  bottom  :  then 
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Vugusl 


feci  thr.  formula, 

.  nli  the 

- 
•  feci   thread   is 

•    threads 

That   I-  will  have  ah 

75    inch.      Then 


i    thread 

g  noticed 

p     thread     n  a 

iken     .it 
thai    will    - 
lies    the   pitch.      This 

depth. 

rniitj     of    pipe- 

- 

Bond,  at  its 
iln      interest 
aroused  led  to  the  appointment  oi 

k    into    the    subject.      Mr. 
ad  then  been  dead  for  some  years. 
r,  he  bad  written  a 
paper    for   the    Institution 

American     I 
in   Warming    Buildings  by   Steam."      ["his 
contained   an   elaborate   exposition   of  his 
standard  and  was  availabli 
mittee.       The      committee       in       reporting 
adopted    his    -  fhe;     had   the   co- 


metal    supporting    the    1 1 1  r « : t. ! -    than    the 
standard  calls   fi  >r.     I  his  ma 

be   important. 


-     STANDARD  DIMENSIONS  Ol     WROUGHT-IRON    WELDED  TUBES. 
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length 
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8 
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3 
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3.44] 

n    JIT 

8 
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3» 
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1      llll 

3.00 

1 

1   234 

8 

1  05 
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1    in 

-     SO 

8 

1    16 

9   28 

6 

8 

16 

1m  08 

:   340 

u  301 

8 

- 

8 

1    16 

• 

8 

1   .1, 

■ 

10 

in  019 

in  750 

10    145 

10  645 

8 

13   44 

, I'll  0.125 
inch  ).  pi 

Finally,   there   will   be   a   di 
threads    '4     •     0.125   =   0.5   inch),   where 
the  thr  imperfect. 

It   is   a   matt  iderable   impor- 

• 
is  left  at   the  bottom  of  tl 
The    formula    for    this,    as    given    by    Mr. 

t  =  0.0175  r>  —  0.025. 

Applying    this 
sidered, 

T  =  0.0175  '.0753. 

That  is  to  say.  in  the  case  of  a   2 
I  nominally    2  -'..-inch  I     pipe,    there    would 
be   0.0753    inch    of    metal    supporting    the 
commencement 

rmine  the  internal  diameter,  it 
would  he  necessary  to  subtract  twice  this 
amount    from    the   diameter    from 

the    groove.      That    is,    the 
internal   diameter   is 

2.620  —  0.151   =  2.469. 


■11    of    the    manufacturers 
and    lit"  rted    action    of 

both  I     manufacturer-,     in 

about    1886,    established    tbc    Briggs    sys 

so    far    as    thi     I  :nited    States    v 

<   m  ing  table  exhibits  partic- 
ulars   for    tubing    ranging    from 
iii-id.     diami  I  0    10    inches. 

If  a   workman 

whether  there  are  tl  imber   of 

ly   perfect    threads.      By    u 

imn  of  the  • 

only  to  I  hole  number,  he  can 

Thus,  a 

pipe,    nominally    2'  .    indie-    inside    diam- 

n  absolute! 
threads 

If    there    i-    a    less    number,    the    | 
probably    been    insufficiently    ch:. 

iter  number,  the  chasing  lias 
probabl  vith    the    result 

that   at   the   end   of  the  pipe   there   is   less 


Gas  Engines  for  Use  with  Pro- 
ducer Gas* 
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e  correct  coi 
itii  m  1  'ii   pi  1 H1 
H  Inch    tin  ,   ,  d   engi- 

neer-   in    1I11-    line   of    work    disag 
considerable    extent,    and    on    which    there 
cannot  be  said  to  be  an)  definite  or  -i.md 
aril    practice.        lowever,    the 
lures  ii.  -  urc  satisfacti 

1  esults  on  producer  gas  have  beC 
I)    m  ell   '    tablished  to  sei 
very    substantial     foundation    foi 
ing   this   line   ol 
been     the     writer'-     pri    il 
lest  out,  either  directly  or  indirei  I 
1>    thirtj    different   makes   of  gas   engines) 
both   large   and   small    in   connection   wffl 
producers    oi     standard    design,    and    the 
results    of    these    tests    seem    to    indicate 
clearly  in  what  direction  success  is  a--ured 
and  in  what  direction  difficulties  are  to  N 
expected. 



About   the   first   question   that   ordinarily 
that    oi    the   propi 
to  use   for   producer  gas.     My  experienoe 
has    indicated    that    of   all    the    several    re- 
quirements   tin-    is    perhaps    of    the    leaii 
importance.    .For  several  years  I  have  op- 
1  producer  gas  in  electric-lighting 
service     an    engine    having    a    maximum 
initial     compression     of     55     pounds     per 
square    inch.      This    engine    governs    l>> 
thn  ittling,  and  on     -  mditii  ms  of  lig 
the  maximum   coi    pi      sion   probably  falls 
as  low  as  30  pounds.  Nevertheless,  the  op- 
oi   tin    11I. mi   at   all   times  has  been 
prefectly    smooth    and    reliable,    and    the 
liesi     1  Ntremely 
npressii  ms    perf  ctlj    regular.     On 
■    hand,    I    have   seen    eng 
erating   with    160  to   i«So  pounds  compref 
sion    that    were    extremely    unsatisfactory 
and  not  even  tolerably,   efficient.     Increaf 
compression   increases   the   initial 
and   temperatures,  and    1! 

1    the    cycle   and 

the    power    thai    can    be   obtained    from  a 

11  dimensions      li  does  not 

r,    that    ' pi  -  ■   ii  m    «  ith 

producer  gas  i-  of  any  greater  importance 
than    with    gasolene.      A    gasolene    engine 
operating    with    an    initial   compri 
80    pi  mnds    will    give    a    higher    1 
ngim    '  ipi  rating  with  inil  ii 

0    pounds,    and    this    i       I 
true    of    engines     for    producer    gas;    but 
with   producer   gas    it    is   practical,   on   ac- 


•M    ii.ui     .I    a   paper   recently    read   lwfnrc 
the  National  Gas  and  Gasolene  Ensine  Tradei 

Assi.tinlii.n. 


;.   igog. 
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the  characteristics  of  the    fuel, 

the   compression   to   points   that 

Id    not    be    tolerated    for    gasolene    or 

gas.     While   ii    is   quite   possible 

prcssioii  i>n  product 

mis   per   square    inch,   or   even 

shown  that   Under 

mar;,    conditions    the    heat    losses    in- 

ij     abnormally     high    compres- 

Iher  with  the   increased   friction 

m  the  various  pans,  soon  wipes 

the   increase    in   the   efficiencj    of   the 

e.      For    this    reason    the    compres 

170  pounds, 


.  of  Valves 
of  the  v  alves  are 
importance  than  the  com- 
The     velocity     of     gas     travel 
the  ports,   for  both   inlet  and  ex- 
•uUl   not    much    exceed   80 
second,   and   a   lower    speed    will 
i  more  satisfactory  results.      \- 
peed    of 
per  minute,  we  might   arbitrarily 
the    clear    internal    diameters    of 
and   exhaust   valves  at   approxi- 
45    of    the    cylinder-bore    diam- 
1  cr.     This  may  appear  abnormally    large, 
-i-     en- 
titled   with    smaller    valves,    but 
ry  much   smaller,  either  inlet   or 
will    undoubtedly   be   a    n 
-is    handicap    to    the    su 
of  the  engine.     Tl 
ivs   leading   to   the   valve   proper 
if  ample  dimensions.     Xo 
from    making 
'it;;,   hut   very   much   harm   may- 
making  them  too  small. 
ration   of  the   valves   necessarily 
th    the    type    of    engine.      With 
I    engines,    the    almost    universal 
■ate  the  exhaust  valve  and 
th    on    the    vertical    axis    of 
ler,   the   exhaust    valve   being  be- 
the    inlet     valve    above.      With 
ngines    there    i~    little    question 
it    that     from    a    theoretical     standpoint 
both   valves  should  be  located  to 
; '-illy   downward   ill    the  cylinder 
irder  that  there  shall  not  be  any 
any  other  notable  irregu- 
'    the   contour   in    the   combustion 

Combvstion-  Chamber  Wall 
ternal    finish    of   the    com' 

■latter  of  considerable  im- 

particularly    where    high    enm- 

d.  and  engi 

r  iduccr   gas   must    not    have  any 

"ill    openings    out    of    the    combustion 

amber   that    are    not    closed    flush    with 

••    internal    surface    of    the    inner    wall. 

rks   and   air   starter   connections, 

well  as  taps  for  indicator  connections, 

liming  cocks,  etc..  must  all  be  fitted  with 

■alves   closing  down    flush   with 

e    internal    surface    of    the    combustion 

ace.     Failure   to   give   careful   attention 


to    this    feature    will     invariably 

premature  ignition  and  back-tiring. 

Ignition 
Ignition  dev  ices  suitable  > 
olene   or  city    gas   arc    frequently   entirely 
unsuited   to   producer  gas.      Elect 

mid  of  course  be  utilized  exclusive- 
ly, and   1   am   very   much   inclined  t..   favor 

Highly  substantial  form  of  make- 
and  break  igniter,  either  mechanically  or 
electrically  operated.  Electrically  operated 
igniters  of  this  kind,  however,  should  be 
supplii  d 

than  40  volts  and  capable  of  supplying 
from  2  to  5  amperes.  For  mechanically 
1  eak  igniters  a  small  - 
ei  current  will  suffice.  Ordinarily,  a 
storage  battel  .  1 2  volts  and   a 

fairly    low     internal     resistance    will    give 
satisfactory     ri  Dry     batteries    and 

primary     batteries    of    any     ordinary    type 
are     not     well     adapted     to     this     service; 

'latteries  for  ignition  purpi 
small    dynamos    for    charging    them    have 
been  worked  out  to  a  degree  of  perfection 
that  makes   the  use  of  any  other   form   of 
current   supply  a  needless  experiment. 

Governing 
Producer  gas  lends  itself  to  several  dif- 
ferent methods  of  governing,  and  is  per- 
haps the  most  tractable  of  all  fuels  in  this 
particular.  It  is  quite  possible  to  make 
use  of  the  ordinary  hit-and-miss  method 
■  i  tcer  gas,  but  this  is 
usually  not  very  satisfactory  either  as  to 
regulation  .>r  a  I  on  the  opera- 

ipment.  It  is 
best  to  use  some  form  of  throttling  con- 
trol by  which  an  impulse  is  secured  at 
regular  intervals.  The  most  common  meth- 
od is  that  of  straight  throttling,  with 
constant  quality  of  mixture.  Only  one 
precautii  bserved    in   ap- 

ntrol  to  producer 
gas,  namely,  that  the  mechanism  whereby 
the  throttling    i  bout   should  be 

implest    and    most    direct    | 
construction      Bj  all  means  the  best  meth- 
od  of   throttling    regulation,   for   producer 
gas,  is  tl  lift  of  the  inlet 

valve.  This  system  is  ideal  in  that  it 
in  the  gas  passages  a 
Iditional  working  part,  the  throt- 
by  the  inlet  valve  it- 
self. There  are  a  number  of  thoroughly- 
practical  mechanical  methods  for  apply- 
ing this  il,  and  it  has 
been  a  matter  of  constant  wonder  to  me 
•that  such  a  beautifully  simple  and  ef- 
fective method  of  governing  has  been 
apparent!  >  long.  Regulation 
the  entire  mixture  at  the 
point  of  admissi  m  to  the  intake  manifold 
on  multiple-cylinder  engines  has  been 
satisfactorily  worked  out  in  a  number  of 
commercial  designs,  and  will  give  satis- 
factory results  when  care  is  taken  to  pro- 
vide simple  and  easy  means  for  dismant- 
ling the  governor  valve  so  that  it  can  be 
readily   cleaned. 


ning    by    vai  tality   of 

the  1  xplosivc  mixturi 
pression,  can  also  I" 

with  producer  gas,  largely  because  of  the 
extreme!}   wide  variations  of  mixture  that 
are  permissible  with   this   fuel;   the   range- 
over    which    producer  gas    mixtui 
explosive  i-  considerably   wider   tl 
any  other  fuel  used  in  internal  combustion 
engines,     so     that     this     fuel     lends     itself 
particularly    well    to    this    method 
erning. 

MlXTI 
The    pi  i    of    the    pi 

wh<  re  the  method 
erning   bj    constant   quality    of  mixture  is 
employed,   is   of  great    importance.     It    is 
particularly  important  in  multiple-cylinder 
engines  that   the  quality  of  the  mixture  in 

I  at  one 
•  i  thai  In  the  single  mi » ement  of 
«n^   levi  Furthermore,    it    is 

very  important  that  this  lever  or  valve- 
should  have  attached  to  it  an  indicating 
glance  thi  amount 
of  air  opening  existing  at  each  position. 
When    an    engine    is    to    operate 

■    producer,   tl 
dency  on  the  part  of  the  makers  to  neglect 
provision  for  adjusting  the 
air    intake    -..    as     to  correct 

amount  of  suction  on  the  gas  line  for  the 
iducer.     I   might   add 
for  those  who  mallj    familiar 

with  the  work,  that  where  engines  op- 
erate on  lucers,  it  is  customary 
to  run  the  engines  with  the  gas  valves 
wide  open,  and  control  the  mixture  by 
closing  down  1  -  a  greater  or  less  extent 
en  the  air  intakes.  A  very  satisfactory 
plan  to  control  the  mixture  for  an  engine 
provided  with  an  intake  manifold  consists 
of  inserting  in  both  the  gas  and  the  air 
ordinary  plug  cocks  graduated 
to  show  the  amount  of  opening. 

The  most  practical  sort  of  mixing  device 
consists  of  an  ordinary  pipe  tee,  the 
branch  of  which  is  connected  to  the  intake 
of  the  engine,  one  end  connected  to  the 
gas  main  and  the  other  end  of  the  air- 
intake  pipe,  both  gas  main  and  air-intake 
pipe  being  fitted  with  graduated  , 
cocks.   .1 

Pipixi; 
To    engi  tstomed    to    working 

with  nati  city  gas.  the 

gas  main  specified  for  producer  work 
frequently  seems  unnecessarily  lai 
must  be  borne  in  mind,  however,  that  the 
volume  of  ya-  to  be  handled  is  very  much 
greater,  and  the  question  of  pipe  fric- 
tion, and  [i.ar:  resistance  to 
short  bends. 
It  is.  there- 
fore, always  best  to  carry  the  pipe  line 
from  the  producer  to  a  point  vei 
to  the  engine  the  full  size  of  the  outlet 
connection  provided  on  the  producer 
equipment,  regardless  of  what  the  dimen- 
sion of  the  gas  intake  of  the  engine  may 
be. 
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Recent  Developments  in  tin-  Utili- 
zation   of   Low    Grade  fuels 
in  Gas  Producers 


By  Da 


with  ,?o 

for  .m  industrial  con- 
cern in  he  plant 

months    ami    the    g".  d    results    attained 

structive 

the  gen- 

..   the   air   preheater   //,   I 

valve  /.  libber  S, 

- .it> >r    II'.    dry    cleaner    or 

purifier  /'.     The  piping  anil  most  of  the 


through    the    incai 

■Ik-  bottom  is  water- 
sealed 

■.sly.   tin-   advantage   of   this  pro- 

u    of    till' 

heat  which  is  liberated  during  thi 

ation.  If.  with  fuels 
containing  much  water,  such  as  peat,  the 
air  were  introduced  into  the  tiro  without 
being  preheated.  It  would  absorb  heat 
in  tlu-  furnace  itself.  Hut  heat  is  needed 
r  in  the 
fuel  ami  for  heating  tlu-  fuel  itself  up  to 

nl  of  distillation.  1 1 
nutted,  the  temperature  in  the  ' 
is  reduced  so  low  that  the  tire  is  extin- 
guished, at  least  when  raw  peat  i-  used. 
Therefore,  all  the  air  which  is  used  in  the 
m  the  lower  channel, 
which  contains  the  gas-conducting  pipe 
and    at    the    same    time    serves    a-  1 

r  tlu-  water  overflowing  from  the 


following   Sunday    morning  ol   ea 

:  (So  hoi  -'  powi  i .  lit.  nigh 
i  1  .'..-I  per  ef 
fective  horsepower-hour  in  this  particub 
localit)  when  using  peat  amounts  to  O.I 
cent  if  the  waste  heat  is  not  utili  ed,  an. 
to  0.072  cent  if  it  i-  utilized.  \\ 
.  n 
In  Germany  p  qualitj    here  uki 

mately     lo    cents     pi 
meter.     The  engine  is  cleaned  oi 
two  months.     Anybody   who   knows   Rus 
sian    conditions    uill    appreciate    what   i] 
means   that   a   gas  power   plant   using  ra\ 
peat  can   run  such  a  length  of  tirw    wit] 
out   giving   trouble. 

Another    type    of    producer    which    ha 


other   parts    are    practically    the    same    as 
in  every  other 

■  what    different,    as    can    be 
seen    from    Figs,    i  'and   -'.     The   gas   is 
drawn,  either  by  the  aspirating  . 
the  engine  piston  or  by  a   fan,  thr 
entrance  pipe  located   in  the  middle  of  the 
generator  chamber:  this  pipi 
preheater    for   the   air   that    is   used   in   the 
•:.      The   producer   is 
of  the  down-draff  type,  fuel  being  charged 
in    the    ordinary    way    from    abi  ve.      The 
double   cover   shown   in   the   drawing   has 
beio    disposed    of   in    practice,    because    a 
single  bell  was   found  sufficient,  there  be- 
ing  no    g  sting   on 
top   is   slowly   transformed   to  coki 
way  downward,  so  that  only  incai 
coke  and  ash  are  found  around  the  central 
chamber    below,    where    the    gas 
The  tarry  vapors  distilled  above  mix  with 
the  air  and  are  combined   with  the  latter 
into  fixed  gases  of  high-heat  value  while 


fk;.   i.  ihi.it/.  producer   for  raw   teat 


r.     Part  of  the  air  ascends  through 
a   central   pipe   in   the   middle   of   tlu-   -,i>- 
outlet  pipe,  passes  the  pn  ! 
up  through  thi  el  bed  to 

the    fuel   at   the   top.      The   other   part   as- 

the    outer    walls    of    the    pi 
within   the   walls   of  the   sheet-iron   jacket, 

•he   radiant    heat   of  the   | 
walls   and   is   a  .    the   fuel 

bed.      A    larij.    part    of   the   sensibli 
■  t  .re  utilized  in  tin 
The  di-  pors  arising  from  the 

scrubber  water  are  taken  up  by  the  air 
current  and  destroyed  in  the  fire.  The 
withdrawing    of    thi  '  ing    and 

n    is    the    sail  i 
the  ordinary   sucth  n   producers   for  hiprh- 
grade  coal-. 

In  Ek.  -  tnese  producers 

with  a  shell  diai  lei  r  of  1.5  meters  (59. 
inches')  g  for  a  450-horse- 

ngine  which  di 
fli  ur  mil!   ft  m     -     iday  evening  until  the 


FIG.    2.     CORLITZ   GENERATOR 

been  in  practical  use  for  several  yeat 
and  has  shown  good  results  with  lo« 
n.l-  is  the  Pintsch  producer  fc 
gasifying  "Kohlenlosehe ;"  that  is,  the  fn< 
which  settles  in  the  smoke  box  of  loc 
motives,  a  mixture  of  coke  dust  and  asl 
having  no  tarry  constituents.  It  had  bee 
tried  under  boilers,  hut  with  little 
In  the 'locality  (district  of  Konigsber'g 
where  the  first  Pintsch  producer  was  it 
stalled,  the  available  fuel  had  a  heat  vail 
of  6050  to  62.30  heat  units  per  kilograr 
It  contains  from  19.2  to  2.1.1  per  cent.  1 
ash  and  5  to  30  per  cent,  of  water.  Tl 
heat  value  of  the  gas  produced  varii 
987  to  1050  heat  units  per  cub 
in.  ter. 
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e  construction  of  the  producer,  as 
n  iii  Figs.  .;  and  4,  i-  verj  simple. 
is  charged  from  above  in  the  or- 
\  «.i>  and  ;i  mixture  of  air  and 
1  is  drawn  in  through  openings  .1 
below.  A  stepped  grate  is  provided. 
■M  is  discharged  in  the  center  of 
bi  idge  B,  which 

evaporator    t"r   the   water. 
ws  from  the  outlet  pipe  tin. 
■atcr  //.  gravel  filled  wel  scrubber  \ 
sawdust   cleaner   /'   in   the 

With    the    construction    shown    in 
■swing  trouble   was   experienced   in 

1  the  slag,  which  could  be 
only  in  the  intervals  between 
ami  the  result  was  that  the  active 
in  the  producer  was  reduced  and  the 
Impoverished  bj  too  much  carbon 
de.     So  a  watei  torn   was 

ted  instead  of  a  closed  bottom.    The 

g  can  now  be  accomplished 
>ut  shutting  down,  excessive  accumu- 
1  of  large  lumps  of  ashes  above  the 
is  prevented  and  continuity  of  work 
■cured 

plant  of  the  railroad  shops 
g  contains  three  producers 
three  double-acting  four-stroke-cycle 
•ngines  of  180  horsepower  each,  run- 
at  150  revolutions  per  minute.  The 
les  are  coupled  to  direct-current 
mos  of  no  volts.  The  plant  at  In- 
urg  contains  two  producers  and  two 
Dotal  single-acting  power-stroke  en- 
of  00  horsepower  each,  running  at 
revolutions  per  minute  and  driving 
direct-current  dynamos  by  helts.  In 
plants  the  gas  engines  are  started 
unning  the  dynamos  as  motors  with 
:nt    supplied    by    a    battery.      All    of 


ilowatt-hour,    or   0.75    kilo- 
gram per  horsepower-hour.     Figuring  the 

"Kohlenlosche"  at   [8  m; 
10,000  kilograms,  which  is  the  average  price 

the    last     tew     years,    the    fuel    COSl 

in  as  0.14  pfennig  (0.03  cent)  per 
horsepower  hour.      Inasmuch    as    a    large 
portion  of  this   fuel  could  not  be 
sold  previously   and  figured 

balance  sheet   of  the   raih 
"waste."'  which  had  to  bi    di  posed  of  at 
some  expense,  its  utilization  in  gas  produc- 
ers  is   a   decide. 1   advantage.     All   'it'   the 
available  locomotive   fuel  residue  of  that 

•  list  net    1  7,500,1  00  IS)   is  now  used 

tor  the  generation  of  electric  energy.     It 

would   seem   possible,   without   change   of 

imilar  economies  in 

■  itii  m   1  if    American   railroads,   as 

the  composition  of  the  fuel  in  qui 

in    many   parts    of   the   country   practically 

ame  as  it  is  in  ( iermany. 


The  Legal   Aspect  of  Smoke 
Abatement  * 

By  D.  R.  Codb 

Smoke  alone  is  not  a  nuisance  at  com- 
mon law,  although  under  circumstances 
sufficiently  aggravated  it  might  become 
such,  but  to  recover  damages  it  is  nec- 
essary to  prove  tangible  and  appreciable 
injury  to  the  plaintiff.  The  police  power 
steps  in  where  the  common  law  of 
nuisance  would  be  of  little  or  no  avail. 
While  at  common  law  each  individual  case 
must  stand  or  fall  upon  its  own  merits, 
tin  police  power  is  exercised  in  the  di- 
rection  of  establishing  general  and   arbi- 


thc  particular  a  i    such  - 

and    the    right    which    the    municipality    litis 
.  ith    an    act    eitliei    In 
the    legislature    direct    or    under    delegated 
authority    bj    its   own   ordinance, 

1  >i    ci  iut  si    11    inii-i    often    happen   that 

the  same  act   is  not  only  a  public  nuisance 

at  common  law,  hut  a  nuisan 

n   and   prohibition   by   the  munic- 
ipality .      for   all    pi  an  ical  ] 
■  0 1 1  \   neci  thi      abject  oi 

batemi  nl    fi  1  im   the   latter   stand- 
point       Mi.    difficult  !  ; 
Mil    .'i      moke    li.iin    a    stack   or   chimney 

io  he  a  public  nuisan  1  rl 

til mm.  hi  law  remedy  quite  generally 

luting. 

The    pi  of    the    State    being 

11  the  legislature,  that  body  may  by 

direct    act    declare    what    shall    constitute 

a    nuisance,    or,    as    is    usually    the    case. 

■    us  power  in  this  respect   to  the 

municipality.      If    not    given    in    express 

terms,  it   may   u-ualh    he   implied   from  the 

general  grant  of  powers  to  the  municipal- 
ity. 

A  municipality  then  may  receive  from 
the  legislature  the  power  to  declare  that 
a  nuisance  which  is  not  such  per  se  and  is 
not  so  recognized  by  the  common  law. 
and  in  prosecuting  under  the  terms  of  its 
ordinance,  the  defendant  cannot  be  heard 
to  say  that  the  act  complained  of  was 
not  in  fact  a  nuisance. 

The  right  to  pass  ordinances  denning 
and  punishing  nuisances,  must  be  exer- 
cised by  the  municipality  direct,  and  may 
not  be  conferred  on  any  other  board, 
department  or  officer.  Aside  from  the 
State  and   Federal  constitutions,  the  only 
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nes  take  gas  from  a  common  duct 
tinectcd   with   the  producer-. 
The  results  at   Konigsberg  and   Inster- 
rg  being  encouraging,  a  number  oi 
us   of   the    Pi 
ilway  have  been  equipped  with  ga 
•cers    and    engines.      In    the    Allenstein 
int,   which    is    equipped    with    two    units 
160  horsepower  each,  the  fuel  consump- 
>n  on   test   was   found   to  be   1.24   kilo- 


FIG.    4.      COMPLETE    PI] 


trary    definitions,    standards    and     limita- 
tions for  the  observance  of  all. 
It    is    ;' 

between    the    right    inhi 
community   to   abate   a   public  nui- 
sance— it    being  to   prove    that 


tA    lol 

•Abort  '     the    In 

,1   Association   for  the  Prei 
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restrict:  iwer  of  the  municipal- 

ity are  that  its  ordinance  must  be  a  rea- 
1  .  .  .nferred 
upon  it  bj  the  legislature  and  must  not 
operation.  Upon  this 
ground  that  the  measure  complained  of 
was     unreasonabli  ive,     the 

principal  1    ordinances   declar- 

ing   dense    smoke    a    nuisance    has    been 
made,    and    while     there     may    be    some 


11  dense 
ttlc  may 

■ 

nsuming 
devici 

I'.llv 

that 

Mini! 

includ 

enable,  any 
man'  •     with    the    ■ 

detri- 
mental 

if    the    leading 
:11    indicate    tile    pi 
.,f  the  law  on  th<  .moke  abate- 

ment. 

In     M  the     Unite- 

any  building 
[ro„  ■   which 

then  emitted    thick    or 

;moke   "r    cinders, 
within    thi 

after     tin  named,     -hall     be 

deemed   and    held   guilty   of   commit- 
public  nuisance,  ami  of  violating  the  pro- 

The     plaintiff  -in-error     had     been     con- 
victed   of   a    violation    of    thi-    ordinance. 
n  the  trial  hi  show  that  lie 

bad     attacl  furnace     the     best 

knowi  ipliance;    that 

neither  it  i  '  'hen  known 

prevent   ti 
den 

the   convicti 

"It   i-  a   matter   of  common  ki 
„,,t  irts  that  the 

emiss  black 

ke     from     a     singl  k     <•' 

chimney  irnace,   may   under 

,■    circumstance-    work    physical    dis- 
the  general  public  coming  with- 
in   its    circle    of   distribution    upon    public 
thoroughfares     and     may     possibl} 
injury    to    public    inter 

I    ring   the   eil 
r  dense  black  smoke  a  nui 
per  se   and   punishing 
fense.    is    within    the    p  r,    and 

then 

property  without  d  f  law.  * 

Evidence    that    no    smoke-consumi' 
vice  known   will   prevent  the  emission   of 
all    black    smoke    from    furnaces    burning 
-oft    coal,   i-    immaterial   upon  a  prosecu- 
ti.  n   under  the  -tatute." 

In  an  early  Missouri  case,  the  supreme 
court  refused  to  uphold  an  ordinance  pro- 
hibiting delist-  =moke.  on  the  ground  that 
it    was   passed    witbout   proper   legislative 


I'.  IVVER  AM'    I  HI--  EXGIX1  ER. 

opinion 


punish 

ling  meal,  or  I 

of    the 
whether  in  the  heart   of  the  busi- 

.   would   alik. 
punishment. 

:    he    made    a 

wth    in    wealth 
lation  in  a  lai  :     'in  the 

iximity   to   the   great   mines 
,,f  bitumi  vhich   lie   at   it-   very 

ei  ibled    it 
manufacture 
and  thai  ■     uliarly  liable 

tionable  dense  -moke. 
that   tlii-   ordinance   which 
.  -  .nable    allowance    for    the 
this    -moke,    b 
of    any    known    di 
venting    it     to   punish    all    v. 
to    any    degree    whatever,    is    wholly    un- 

in     a     later '  case,     the     Missouri 
supreme  Id  an  acl  of  tl 

lature  making  a  public  nuisance  "the  emis- 
discharge    into    the   open    air   of 
imoke    within  ■'■'■    limits 

of  any  corporate  city  of  tin-  State  which 
•  or  may  hereafter  have  a  popula- 
tion of  one  hundred  thousand  inhabitants," 
and  thus  placed  it-elf  in  accord  with  the 
best   judicial    thought    on    tl 

Harmon    versus    City    of    Chicago,    de- 
cided   by    the    Illinois    supreme 

is   been   a   leading  case   on    -moke 
nt       It    upheld    an 
bidding  the  emission  of  dense  -moke  and 
1   it-   validity  a-   applied   to  boats 

The  'h  of  New  York 

have    likewise    upheld    reasonable 
.  nance-    of   the    same   char: 

In    case    of    the    infraction    of    .-in    ordi- 
nance,   the    remedy    may    he    fourfold:     . 
I — A    criminal    pi 

fo til  m. 

3 — A:  t    made 

after   notice   and    hearing. 

moil    knowledge    of    the    council    or    other 
proper  authority  v. 
The  ad 

be   a   waiver   of 

.  riminal 
useful  in 

the  ordinary  medy  by  abate- 

ment can  he  I  of  emer- 

gency, but  summary  abatement  involving 
the     destructio  property 

should  not  be  attenr 
is   had    except    in    extreme 

In    consider  ind    ordinances 

aimed  against  the  -moke  nuisance,  it  is 
to  be  borne  in  mind  that  when  the  legis- 
lature acts  directly  or  author!  the 
municipality  to   act   in    a  definite   way  and 


Aiigu-i  .;.   !■>•] 

the  municipalit)   passes  an  ordinance  with 
■     I      islativi     act,   th 
court-    will    not    question   clo  el) 

ol     the    law.       An    ordinanc 
passed   1>>    the   municipalit)    inidi 
or    implied    authority     is 
open    to  attack   ill   the  courts. 

simpl)      forbidding     dens 
hl.uk    smoke    a 

.        ■:: 

undertaking    to   define   what    densi 

is   or   just    how    dense   smoke   must   be  i 

order    to    fall    within    the    municipal    pro 

hibition. 

An    onlmaii   i 
other  offensive  cbarai 
-ance    and    providing    a    penalt)     thcrefo 
with  a   provision    for   summary   ah 

casi      of  i  mi  ii  \     «  ill  pfol 

ably    pro  adily   er  ( 

forceablc  in  most  localities.     If,  ti-ing  tl 
best    mean-    at    hand,    there    must    of    ni 

i  i  lain  periods  win 
smoke  will  be  emitted  from  -lacks  an 
chimneys,  it  may  be  wise  for  a  municipal 
it)  to  make  -oine  reasonable  allowanc 
for  such  occasions,  particularly  when  act 
ing  under  a  general  or  implied 
Hon  of  authority. 

In     abating    the     smoke     nuisance,    tl: 

rights      il     impi  n  tam     i  i i  •  ial    bodk 

must  be  balanced  againsl  those  of  tl 
community  at  large,  and  tin  ' 
smokeless  city  made  with  as  little  dii 
turbance  and  hard-hip  as  possible.  Th 
success  of  any  scheme  for  smoke  pn 
vention    must      therefore     depend 

he  intelligence  and  discretion  of  tl 
intrusted   with   the  duty  of  earn, 
ing   it   out. 

Summarizing     the     conclusions     to    1 
drawn   from   this  discussion,   we 
following : 

i — The  right  to  abate  a  public  nuisani 
exists    at    common    law,    but    tin 
actual    nuisance   must    be    proven   in   eac 
case. 

2 — The    legislature    in    the    exi 
the  police  power  max  declare  that  to  be 
nuisance   which   i-  not   at   common  law  i 
per  se  a  nuisani  e. 

3— That    which    the   legislature   may  ( 
in     this     regard     il     may     delegate     to 
municipality. 

4-  An    ordinance   aimed    to   prevent  tl 
smoke  nuisano    and   not   unreasonable! 
oppressive  in  character    will  be  sustain© 
5— An  ordinance  prohibiting  in  gener 
terms   tin  t>l 

or  other  offensive  character  of  smok 
from  stacks  and  chimney-,  i-  not  unrei 
sonable    or   oppressive. 

6— The  ordinance  should  prohibit  im<l< 
penalty  the  commission  of  the  forbiddc 
offense  and  provide  means  for  sunimai 
abatement    in    cases    of   emergency. 


Volatile   matter   in   various   coal-  has 
rable  range  in  heat-unit  value,  d' 
upon    the    carbon    and    hydrogc 
contents. 


'ogusl  .;.  1909. 


l't  >\\  ER    WD  THE  ENGINEER. 


187 


The  Selection  of  an  Oil   for   Lubrication 

Some  Notes  on  the  Use  of  Oil  Testers,  Emulsifiable  Oil  as  a  Lubricant, 
The    Evaporation  of    Oils    and    Analysis    of    the    Residue    Deposited 
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tally    all    ihc    useful    information 

ti  m  and  the  influence  of  tempera- 

and    speed    on    its    coeffi- 

as    been    obtained    by    mi 

designed    apparatus.      Now    it    is 

lortant    that    it    should    be   clearly 

■li    apparatus    is    primarily 

I    lor    friction    testing    and    that    it 

■cans    follows   that    the   same    in- 

■.  ful    as    an    oil    tester.      At 

. ':    this    statement    appears    para- 

nit    by   an    "oil   tester"    is   meant 

men!    or    machine   by    means    of 

rich  the   friction-reducing   prope 

n  be  compared  and  the  re- 

1    basis   to   decide   the   com- 

bilitj    of   the   oils    for    some 

x-testixg  Apparatus  vs.  Oil 
Tester 
\  nui'  lied  oil  testers  are  on 

e  market  and  very  interesting  machines 
.    but   a   little   consideration   will 
.    practically,    some 
iriction- testing  machine. 

machine  that  repro- 

•iMc  the  actual  con- 

nder  which  an  oil  will  run.     For 

Bcauchamp     I  ting   ap- 

imotive  axles  was  in  reality 

axle:    and    O.    Lasche's    tests 

le  on  a  dynamo  hearing.     The  ap- 

in    each    case   could    be    used    for 

tests    and    also    as    oil 

>l    suitable   oils 

■    and    for    djnamo    bean    1 

:    moreover    they   could   b< 

ng   the   most    suitable   method   of 

6    the   lubricant    for    each    type    of 

er.  however,  could  ; 

light     -hafts,    heavy- 
oil,    textile    spindle    oil    nr 
oil.     These  oils  could  have  been 
apparatus    and    certain    re- 
absurd    to   have    judged    their 
Its.      In   spite   of  this 
clear  difference  between  a  fric- 
•ig   apparatus    and    an    oil    tester. 
nmechanical  minds  are  found  using  ap- 
ratus   for   testing  oils  that   does  not   re- 
conditions    at     all     approaching 
'  >se   under   which   the   oils   will   have   to 
>rk. 

To  give   one   illustration   of  many   that 

ve  come   under  the   writers'   notice:    A 

1   'inn  on   the   Continent  was  ac- 

'-tomed    to   te-t    all    its    oils    on    an    oil 

The      instrument      consisted      es- 


sentially    of    a    vertical     spindle    about     I 
inch  in  diameter  which  could  be  driven  at 
speeds.       \    full    n 
ild  be  applied  and  al  51 1  any  tem- 
perature  required   ci  n 

ing  electrical!)  driven  there  was  an  easy 
method  of  indicating  the  power  required 
to  drive  the  spindle  under  various  condi- 
tions. Several  oils  were  tested,  among 
which  were  rape  oil  and  a  compounded 
mineral  oil  suitable  for  heavy  rolling 
mill  engines,  ["he  oil  tester  gave  results 
that  showed  in   favor  of  the  min 

.cry   lin- 
en  compared   with  the  very 
decided!}    superior  results  found  when  test- 
ing on- the  rolling-mill  engine  itself.     The 
writer-  therefore  made  up  an  oil  composed 
of  90   per   cent,    of   kerosene    oil   and    10 
per    cent,    of   the    mineral    oil.      This   was 
1   and  its  results  gave 
friction-reducing   properties   equal  to  one- 
quarter   those   of  the   two 
If   the   oil   tester   was   to  be   the   deciding 
I.    it    was    clear 
that    the    paraffin    mixture    was    the    best 
large   rolling-mill   engine,  a  con- 
that     Euclid    would    describe    as 
being  absurd.      The  reader  will  readily  see 
"    done.      It    was    simply    a 
case  of  finding   the   most   suitable  oil   for 
the  oil   tester,  and   the   oil   tester  being  a 
machine  itself  one  could  easily  judge  as 
to    the    kind    of    oil    that    would   be    most 
suitable    for   its    own    working   conditions. 
This    1-   the   case   in   all   oil   testers   where 
there  are  two   2-inch    shafts   used   to  test 
oils    that    are  :    on    from    fine 

vertical  high--'  to  the  largest 

engine  shafti 
If  careful  tests  are  made  it  will  be  found 
that    on  many   will    give    the 

best    results   on   any  given   oil   tester,   but 
looking    at    the    totally    incompetent    char 
acter   of   the   instrument    and    its 
limitation  purpose    in    view,    it 

foolish  to  dc 
the  oil  -bowing  the  '  vi  iuld  be 

except  on  a  machine  similar  to  the 
Uster.  In  the  opinion  of  the  writers 
most  oil  testers  are  imparing 

the  lubricating  qualities  of  varii 
unless  thej  reproduce  fairly  accurate  con- 
ditions, but  they  are  useful  ill  investigating 
friction  phenomena  and  much  valuable 
information  may  be  learned  from 
them. 

The  only  real  test  for  an  oil  for  any 
given  purpose  is  the  actual  one  on  the 
machine   or   engine   itself   and   checked   by 


means   of  a   dynamometer,   indicator  or.   if 
electric   driving,    by    an    ammeter. 

Emulsification  of  Oil 

Many   lubricating    oil-   at    present   must 
work   in  of  moisture  or  water 

in  large  quantities.  Hie  water  may  be 
due  to  leakage  or  may  be  a  necessary  con- 
dition and  in  :..  The 
oil  used  in  the  crank  i  engines 
I,  invari- 
ably  becomes   mixed    with    water   that    has. 

1  1st   the  glands.     Turbines   in   the 
same  way  allow  watei    to  escape.     In  gas 
engines,  some  water,  either  through  leak- 
hing  or  other  causes, 
finds    its   waj    into   the   oil;   in   all   steam 
engines  the  cylinder  oil  performs  its  lubri- 
cating fun  tions  in  the  presence  of  water, 
while    in    engines    oiled    by    splash    lubrica- 
tion  water   is  pari   of  the  system,  the  oil 
face. 
This    condition    presents    a    problem    in 
lubrication  thai  has  not  been  studied,  and 
pre-ent     methods    of    dealing    with    it    arc- 
based  on  the  "hit-or-miss"  principle.    For 
an    oil    traveler    brings    a    -ample 
an  engineer  and  makes  wonder- 
ful   claims    for   it.      He    demonstrates    by 
mean-   of  a   bottle  and   a   mixture  of  the 
oil  and  water  and  a  ivw  minutes  shaking 
that  the  clear  water  settle-  out  immediate- 
ly.    An  order  is  given  and  within  48  hours 
that   oil   lias   to   be   taken    out   of   the   crank 
chamber.      The  aking    oil    and 

water   in   a   bottle  is   ridiculous.     Another 

adopted  to  trap  the  unwary  is  to 
send  a  sample  of  oil  that  has  been  mixed 
with  an  alkaline  solution,  the  two  sub- 
stances shown  in  thi  and  no 
signs  of  emulsion.  This,  of  course,  means 
nothing,  for  it  is  known  only  too  well 
that  one  oil  works  well  witl 
of  water  and  yet  breaks  down  utterly 
with  another  water  that  i-  le--  alkaline 
but  differs  fn  nn  it  in  other  1  spec!  -  Vs 
a  matter  of  emulsifica- 
tion i-  investigation; 
very  little  is  known  on  thi 
it  is  receiving  attention  from 
scientists,  and  the  firm  of  Henry  M.  Wells 
the  matter  very  carefully, 
so  we  tru  :lt-  of  the  investiga- 
tion will  be  ready  to  be  given  later. 

The   practical    point  •  ved    at 

is,   thai    the   best   oil    for  lubrica- 
tion   may   be    chosen    and   yet    it    fails   be- 
lli testing  lubricants 
to    its    emulsi- 
fying properties   mu-t   be    fully  taken  into 
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i     being 

i  a  pure 

' 

iter  that 

certainly  much  purer 
than  the  water  in  thi  ven  con- 

in  the  chemi- 
cal reacti  place,  for 
oil    made    with    double-distilled 
le  apart 
.-.  ith  one  water  and  a 
mulsion  with  others.     If  one  has 
•1   in   finding  a  suit 
that  will  not  emulsify  with  the  water  in  a 
certain    power   plant,    it    is    by    110    means 
•    that    the    same   oil    will   suit    the 
water   in   another   power   plant.     The   as- 
ne    that    is    frequently    made 
lomg    of    tile    old    traveler 

With     cylinder     oils      fhi 

l-    an    extremely    important 
one.     It  is  frequently  if  not  emir  ; 

i  moisture  on 
the  cylinder  walls  is  almost  the  chief 
factor  in  the  choice  of  the  lubricant.  The 
movement  of  the  piston  over  the  film 
of  oil  has  a  tendency  thoroughly  to  mix 
oil  and  water,  if  the  oil  has  emulsifying 
qualities.  When  such  is  the  case,  the  cyl- 
inder is  not  being  lubricated  by  the  lubri- 
cant  applied   through    the    lubrical 

e     made     within     the 
cylinder  itself.     No  matter  bow  thorough- 
ly   a    cylinder    oil    is    tested    for    gravity, 
..  flash   point,  etc..  the  chai 

■  coming  a  dif- 
ubstance   in   the   cylinder  when   it 
is  doing  it^-  work.    A  cylinder  oil  reaching 
the  high-water  mark  of  the  van 
mentioned    here    may    prove    a    m 
economical  oil  simply  because  it 
emulsified.  Where  \s 
it    is    necessary    t"    reuse    the    c  i 
steam.      An    emulsifiable    oil    re;  ■ 

difficult  if  not  impos- 
nd  in  any  ca 
oil    eliminating  int    must 

the  oil  from  the  v. 
marine  work  such  an  oil  v. 
sible.  at  any  r 
bing.  . 

It   is  thus  seen  that   from  thi-   • 
view     alone     miscibility     of     oil     requires 
serious  consideration.     Further,   when   an 
oil  is  in  the   foi  n  on  the 

cylinder    walls,    i;    j-    easily    re;-! 
washed   away   and   therefore    larj 

oil  are  required  to  replace  it,  and 
it  must  be  remembered  that  even  then 
good  lubrication  is  not  being  obtained 
because  it  is  an  emulsion  that  is  lubricat- 
ing   the    engine    and    not    the    pure    oil, 


which   tnay    be    an    extremely    good    lubri- 
cant   b) 

fait    may    be 
explained   in   I 
bi  .ii  km  -    interested  in 

primary    factor    in    the    mainlcnai 

in  film  of  oil 
...  pressure 
>il    will    remain    in;:: 
film  for  som<   time  without  reinforcement 
of    further    supplies    of    oil.      Now    if    the 
surface    ten-ion    of   an    oil    i-    lowi 
some    cause    it    is    clear    that    the    oil    film 
will  be  weakened  and  break  down  quickly 

unless   frequent  additions  of  oil  are  sup- 
plied.     This    test    of    surf; 

..li   a   bad   one    for   cylindi 
Our     in. 

that  an  emulsified  oil  has  a  en  ii 
lower  surface  tension  than  the-  oil  from 
which  it  is  formed.  The  strength  of  the 
film  is  therefore  very  unstable.  A  further 
peculiarity  and  set  one  of  vast  importance 
to  lubrication   lies   in   the    fact    thai    .ins    oil 

that  possesses  emulsifying  propei 

a   much  lower   surface  tension   than  an   oil 

that  will  tut  emulsify.     In  other  words, 
e  tensii  >n  is  a  gi  >od  indica- 
tion   of    the    property    of    emulsification 
possessed  In  tin-  oil  and,  moreovi  i 
i    for  the   degree  of  such 

tl<-. 

It  has  been  already  remarked  th 
on   oil   testers  are   of   short   duration   and 
tble  lime  element  is  absent.  '  Even 
the   atmospheric  conditions   of   tin 
workrooms    are    absent.      Moisture    plays 
an  important  part  in  most  cases  of  lubrica- 
tion  merely  by   its  presence   in   the  atmos- 
phere   in    the    form    of    condensation    on 
metallic  surfaces.    Textile  mill-. 
are  strongly  charged  with  moisture  either 
naturally  or  artificially.  Wet  doubling  and 
flax    spinning   present    the   moisture   prob- 
lem  in  an  acute   form,   so   that   this  ques- 
tion of  moisture  and  oil  i-  a  fairly  general 
one    and    must     modify    considei 
ideas    on  Tin-    oxidation    of 

an  oil  emulsion  is  extreme!- 
where   tin  in   contact    with   air. 

This  brings  about  a  rapid 
it-  lubricating   qualities,   anil   whi 
pounded   oil-  itaining  unsuit- 

able  animal   at  .ids   de- 

'.  i  metal. 
But  many  mini  uickly  by 

to  air.     Such  oil-  are  very 
as-.ial    visitor   going 
through     a    textile    mill    or    engineering 

•    machinery 
with  a  thin  coat  of  varnish,  will  n 
at   once   that   a   knowledge   of   luh 

r  or  manager.  Such  a  state  of 
thinys  invariably  indicates  the  use  of  a 
very  inferior  oil. 

Heavy  On  I        i    Bearings 

treating  the  question  of  viscosity 
it   was   concluded   that  thin  oils 
erally   the  best   under   normal   conditions. 


Logically     this    conclusion,    a-    a    -traigl 

ild  eliminate  the  considei 
heavy    and    light    oil-    as    t,,    which    is   tli 
better    for    heavy    engine    bearing 

Is     inclined    to    think    thai    a    In 

i  ig,    for   instance,    inn 

kei    oil   than  a  much  -mall. 

bearing,  but   if  methods  of  lubrication  ar 

somewhat    similar   and    surface    speeds  ol 

ts   do   not    differ    very   much,  th 
same    oil    will   do    for    both.      The   pi 
"ii    1  In-    shaft     per    unit    of    ana    will    in 
differ  much  if  properly  designed,  and  thi 
i      ill.     .  In.  f    factor.      Mi 
doi  -  in  a  cunt  for  much  ni 
-I   i1:.    .  ngini  .     'I  be   real   I 
be    taken     into    account    are    the 
pi  '  d,   pressure   and   the  area  ov<  i 
-u  re     acts.        If     these     ari 
roughly  known  there  is  some  real  guide  t 
a    suitable    oil.      It    is    owing  i 
-  ption,  arising  out  of  men 
oil   men    and   even    engineers    that 
this    paragraph    to    be    written,    and    it   i 
safi    to  saj   thai   more  lubrication  troubli 
-id    through    too   thick   oils   bein 
used  than  when  too  thin  oils  are  used. 

Evaporation  of  Oils 
Mineral  oils  evapi  irate  \  ery  slow  ly,  bi 
si  mil-  relatively  quicker  than  others.     Tli 
varnish-like    substance    mentioned    in 
previous  note  is  partly  due  to  evapi 
and  partlj    to  oxidization.     When  varnis 
or  gum  forms   front  either  cause  or  thei 
combination,  the  oil  is  at  fault.    The  sam 
causes  are  at  work  on  all  oils,  bin 
are  different  simply  because  the  oils  hav      j 
varying   properties.      Some   oils   lose   ver 
little     by     evaporation,     but     that     smal 
amount  leaves  the  residue  thick  and  gtun 
my   while,   on    the   other   hand,    some  oil   | 
will  evaporate  to  dryness  and  lease  prai 
tically  no  residue  behind,  the  oil  remain 
ing   limpid   throughout  the  process.     Thi 
i-  a  vei  )   goi  nl  test,  not  for  choosi 
oils,   but    to    eliminate   bad    oils.      It   is 
great   advantage   to  an   engineer   if  he  ca- 
at  least   cut  out   bad  oils  from  his  plant. 

In  the  case  of  cylinder  oils,  tl 
temperatures  at  first  sight,  compel  i  ne  ' 
ii  '<■  that  evaporation  may  be  o 
some  consequence  to  the  problem  of  lubri 
cation.  A  little  consideration,  howevei 
will  show  that  there  is  no  di  - 
for  arriving  at  such  a  conclusion.  Tli 
high  temperatures  are  associated  svitl 
high  pressures,  so  that  this  fact  alone  set! 
retard  considerably  any  evaporation.  Th 
surrounding  steam  will  further  retard  an; 
tendency  for  the  oil  to  evaporate.  The  tsv 
facto:  together  will  therefore  tend  tore 
duce  evaporation  of  the  cylinder  oil  con 
siderablj  under  working  conditio 
spiu-  of  this  reasoning,  enginei  i  wi 
say  that   dried  up   oil   is   frequently   founi 

hi    pipes,    valves,    clearance 
glands  and   piston  rings  of  steam 
so  oil  musl   have  evaporated  and  left  thi 
residue.      There    is    no   denying   this,   hu 
it  is  chiefly  due  to  oil.  on  hot   metal   sur 
faces,    evaporating    when    the    engine   ha 


.   igo9. 
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Opped,  pressure   removed  and  moisture 
-fin.    A  poor  oil  will  undoubted- 
.   residue  ii  pockets,  ledgi 
the    oil    flowing    aw 
ften   found  in   steam  engines,  and 

hicli  arc  usually  spoken  of  as  burnt,  oil, 
different  and  w  ill  be  mi 

little  later. 

flu-  point   i"  be   specially    noted   in   re- 

rd  t<>  the  evaporatii  .   is  not 

e  amount  evaporated,  but  the  char- 
thc  residue  after  evaporation  has 
play.  The  table,  taken  from  the 
•  experiment  on  over  500  differ 
from  practically  all  the  oil  re 
in  the  world  as  well  as  the  com- 
and  mixed  oils  sold  on  the  mar- 
some  idea  of  the  variation 

and  in  cylinder  oils : 


\  IPORATII  IN   "1 

CYLINDER   OILS. 

■ 

*M  =      -     - 

s_ 

i-  i  1 

>—  -  - 

Character  of 

-*  -  =  _ 

s«w 

PtSc 

Residue    Alter 

1 111  Hours. 

,  -Z- 

3a 

3" 

45.4 

6.0 

7.3  { 

Tough  and 
leathery. 

44  0 

44.4 

Cokey. 

4  J  75 

6.0 

17   0 

Solid. 

36.5 

2.6 

2   '.) 

Flows  easily. 

12  •_' 

12  s 

Limpid  ml. 

68.5 

none 

2.6 

Limpid  oil. 

50.3 

1.6 

«■*! 

.Soft  tarry 
mass. 

1.0 

16 

Semisolid. 

.,  a 

8.6 

Limpid  oil. 
Hard  and 
leathery. 

26.4 

26.4    { 

6  4 

11    2 

Seiiulimpid  oil. 

34  6 

none 

none 

Sticky  ml 

23    0 

28  5 

Tough  elastic. 

80.5 

0.4 

3.0 

Limpid  oil. 

48.5 

1.0 

,  ,  | 

Tough  and 
rubbery. 

81.5 

1  1   (l 

"-•! 

Tough  and 
rubbery. 

48.1 

6  0 

10.0 

Limpid  oil. 

t    appea 

what   di 
ranee    0 

ficult  to 

the    r> 

describe  the 
sidues    from 

-:-;   they   require  to  be   felt  as  to 
tlir  oiliness  or   otherwise.      Those    with 
a  oily  residue  are  superior  to  those  with 
o  it,  and  this  irrespective  of  the  amount 
ted.     A  sticky  residue  like  No.   12, 
h  ir  inferior  to  No.  5,  which  has  a  limpid 
due,  and  yet  no  measurable  quan- 
■       12  evaporated  during  the   140 
i  he  tests  were  made  under  atmos- 
P'ric  pressure  and   practically   no   move- 
air.     Since   they   were   made   we 
he  designed  apparatus  wherein  a  cham- 
b-  containing   the   samples   is   under   the 
fi  pressure  of  steam  and  the  steam  can 
rheated  to  any  degree  required  and 
alwed   to    flow    through    the    apparatus. 
It  reproducing  almost  actual  conditions. 
T    results  pmve  that  the  best  lubricants 
arthose  that  leave  behind  an  oily  residue. 
f  course  if  oils  are  submitted  to  very 
nil  temperatures  for  even  a   short   time 
th   will  burn  up.     Most  of  the  oils  given 
in  he  list  at  750  degrees   Fahrenheit   for 
h;   an  hour,  were  almost  burnt  up,  and 
m  y  of  those   in   our   long   list    lost   all 
lb    were  capable  of,  short  of  vaporising 
th  residue,   before   the   end   of   the   half 
he's  test. 


In   a   steam   engine,   temperaturi 
reach    a     figure    that     will    hum    cylinder 

oil.     Distillatii  e,   takes   place 

when  temperatures  reach  the  boiling  point 
■  ■i  the  oil,  !>'it  this  poinl  is  so  high 
inder    oils    that    it    is    practically    never 
reached  '  1  d  steam  111  the  steam 

engine.     Evaporation  which  maj  he  rapid 
undoubtedly  carries  ofl  In  lighter 

fractions    of    the    oil.       The    lighter     t'tac 

no  lubricating 
value  whatever  and  are  usually  either 
colorless  or  of  a  very  faint  yellow  tint. 
What  part  they  play  in  the  pro].. 
the  oil  is  unknown,  hut  they  are  under 
investigation;  .it  present  their  absence 
from  the  oil  appears  an  advantage  if  not 
carried  too  far.  Most  of  the  oils,  if  freed 
from  even  a  small  percentage  of  such 
1  onsiderable  change 
and  many  rapidlj  solidify. 

'SITS 

Residues  left  bj  oils  after  evaporation, 
in  the  case  of  cylinder  oils,  are  fre- 
quently spoken  of  as  deposits  of  burnt  oil 
and  even  described  as  carbon.  The  sub- 
ject has  been  investigated,  chiefly  in  the 
engineering  and  chemical  laboratories  of 
the  Liverpool  University.  The  research 
there  was  not  very  productive  of  quan- 
tities of  deposits  of  the  character  usually 
found  in  steam  engines,  this  being  mainly 
due  to  using  very  high  superheat  from  a 
flash  boiler.  The  deposits  found  were 
tarry  residues  after  fractional  distillation 
of  the  oils  had  driven  off  the  lighter 
fractions.  In  no  case  did  decomposition 
of  the  oil  or  cracking  take  place  under 
750  degrees  Fahrenheit,  so  none  of  the  de- 
posits contained  decomposed  oil  or  burnt 
oil,  and  there  was  no  carbon,  as  such,  in 
them.  They  consisted  of  a  thick  pitchy 
material  with  a  hard  gritty  substance  in- 
termixed. The  oils,  it  may  be  added,  were 
pure  hydrocarbon  oils,  specimen  analyses 
of  which  are  as  follows : 

No.  1.        No.  2. 

Carbon,  per  cent.  86.06  86.58 

Hydrogen,  per  cent.  13.90  13.44 

Since  no  chemical  reaction  or  decom- 
position  had  taken  place  the  deposits  were 
evidently  composed  of  something  foreign 
to  the  oil.  An  analysis  proved  this  1,,  be 
the  case,   the  result   showing : 

A  pitchy  substance  of  inorganic  mat- 
ter, per  cent 13.5 

Iron   peroxide     (Fe30«).  per  cent.   86.5. 

The  deposit  was  treated  with  ethereal 
and  carbon  bisulphide  to  free  it  from 
oil.  The  iron  peroxide  was  in  the  form 
of  small  scales  and  only  after  considerable 
trouble  taken  to  account  for  the  presence 
of  iron  was  it  at  last  traced  to  the  boiler 
tubes,  and  ultimately  by  examining  such 
tubes  was  the  matter  placed  beyond  doubt. 
Particles  of  scale  from  the  tuhes  had  he- 
come  detached  and  followed  the  steam, 
forming  nuclei  around  which  oil  gatheri  '1 
Th.-  oil  dried  up  by  evaporation  and  dis- 
tillation and  the  combined  pitchy  residue 


grit    from    thi 
formed  the  deposit. 

Anah    1 

1,'.    made,  im 
show    the    pre 

111  h    11  I  'ii    a-    being    the    result    of 

lubi  ii  .on    md  cau  ing 

to  lake  place,  hence  the  iron.  Unfortunate- 
ly   for   this   view,   mam    deposits   .0 
from  parts  of  the  engine   where  no  results 
of     wear     could     reach     them,     and 

Fore   the   oil    has   arrived   at    the 

(  if    wear    to,,k    place  I    would    lie    found    if 

wei  e   taki  n    in  m,     .0  .   thi    low 

pressure  cylinder,  but  deposits  are  not 
usually  found  there.  Many  deposits  and 
usually  those  that  accumulate  in  large 
di  1  not  coin, mi  iron.  'I  heir 
-titiicnts  are  forms  of  magnesium, 
calcium,  sodium,  etc..  all  of  which  are  in 
the  boiler  water.  They  have  come  over 
with  the  steam,  and  have  been  trapped 
by  the  oils  which  formed  nuclei  for  an 
accumulation  oi  di  pi    il 

Oil  that  is  readily  distilled,  with  a 
large  percentage  of  a  pitchy  or  other 
base,  will  quickly  form  deposits  if  boiler 
water  primes.  These  deposits  are  so  sit- 
uated sometimes  as  to  be  easily  carried 
bodily  forward  into  the  valve  chest  or  the 
cylinder,  and,  of  course,  not  being  lubri- 
cants may  cause  wear  and  give  trouble 
in  other  directions.  It  must  be  remem- 
bered, however,  that  if  the  steam  had 
been  clean  it  is  probable  that  no  deposits 
whatever  would  have  been  formed.  It 
is  something  for  the  engineer  to  know 
that  the  formation  of  deposits  invariably 
means  faulty  steam  raising,  and  if  rem- 
edied, deposits  may  cease  unless  the  oil 
is  positively  bad. 


The  Case  of  the  Turbine  Steamer 
"Creole" 


Statement  by  the  Fore  River  Ship- 
building Company 
The  Fore  River  Shipbuilding  Company, 
contracted  with  the  Southern  Pacific  Com- 
pany, for  the  building  of  the  steamer 
"Creole"  strictlj  on  the  owners' plans  and 
specifications  for  the  hull  and  agreed  to 
install  Hvin-screw  Curtis  marine  turbines 
and  Babcock  &  Wilcox  water-tube  boil- 
ers. The  shipbuilding  company  guaranteed 
that  the  vessel,  under  such  arrangements 
as  should  be  agreed  upon  between  the 
parties  to  he  proper,  should  show  a  speed 
of  16  knots  on  the  round  trip  between 
New  York  and  New  Orleans  in  ordinary 
weather  at  10,000  tons  displacement  and 
with  a  coal  consumption  not  exceeding  7 
tons  per  hour.  The  contract  also  pro- 
vided that  if  the  turbines  and  boilers 
did  not  prove  entirely  satisfactory  to  the 
Southern  Pacific  Company,  and  that  com- 
pany should  decide  to  install  reciprocating 
and  Scotch  boilers,  the  shipbuild- 
ing company  would,  if  requested  within 
six  months  after  delivery  of  the  ship,  stiff- 


:■■  hull  as  might  h 
this   cl 
• 

stalled   a 
fourth   - 

raft    trial    rim    for   a 
heavy 
d  that  the  -. 

' 

en  meas- 

bj   independent  out- 

I  mill-  :a  Prov 

23   knots 

:il      l6.57 

1  .1  through  the  water 

'mil   trip   from   New 
ns.     After  thi~   time 
.   trips   i" 
•  leans,    but    tailed    on    any    trip   to 
show   th  speed.     The   manage- 

ment  of  the   Southern    Pacific   Company, 
. 

the  shipbuilding  com- 
pany, or  of  efficiency  ade- 
quate for  the   type  1  if  boilers,  met   with 
!  and  increasing:  difficulties  in  the 
m  of  the  water-tube  boilers.  These 
rs'  trials  wet 
to  have  fulfilled  the  efficiency  guaranteed 
. 

experience   in  land  and  marine   1 
unexc 

igh    difficulties    were   encourtered 
in  obtaining  efficient  opelli    5  for 

the   "Creole,"   the   builders    continued   to 
give  this  matter  attention  and  had 
satisfactory    screws.     The    turbit- 
shown  on  trial  and  in  servi 
tained    tl 

omy  and   to   be   successful    in   mechanical 
operation,     notwithstanding     the 
treatment    which   the; 

tghl   about  by 
inexperience  and  car  the  fire- 

room. 

Notwithstanding  the  fact  that  the  ship- 
building  company   installed 
I 

overhauled   all    auxiliaries    on    tl 
subjected    to  rioration    from 

the  use  of  salt  and  muddy  water  in   the 
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priming  from  care- 

■r  ten. ling,  the  boiler  difficulties 
continued  to  increase  until  the  vessel  was 
laid  up  bj  tlie  Southi  I  ompany 

with  tin  m  that  it 

iperation  with- 
out  careful  overhauling. 

-  uthern  Pacific  Company,  has  de- 

company 

should    remove    the    Curtis    turbines    and 

&    Wilcox    water-tube    boilers 

from  the  "Creole."  and  install  at  their  own 

expense  recipi 

iiilding  company  de- 
clined ti  ground  'hat  the 
turbines,  boilers  anil  00m  auxil- 
iaries are  exacth  as  was  contracted  for 
and  are  capable  under  propi  r  and  intelli- 
Eulfilling  tlie 
ns.  Considering  the  conditions  of 
operation  by  tlie  Southern  Paci 
pany,   and    particularly   the    scale    1 

11  of  mechanical  staff  adopted  by 
the  company,  it  is  probable  that  tin    opi  > 

boilers  is  not  satis- 
factory, although  they  were  recommended 
by  and 

'  at  the  time  the  contract  was 
made. 

If  the  builders  had  sacrificed  tin 
turbine  efficiency  due  t"   the  highi 
sure    and    drier    steam    of    tlie    water-tube 
.ml    had    installed    Scotch    boilers 
originally,  they  are  confident  that  the  tur- 
bine   equipment    would    have    given    satis- 
faction, '  in  ed   1I1. it   the   difficul- 
pi  rienced   were  due  to  tli         ndi 
•  iperatii  m  1  if  the  watet  I  ube  !><  iil 
ers.  the  turbines  having  withstood  punish- 
ment which  ii"  reciprocating  engii  1 
have   survived. 


The  New   "Clermont"  Launched 

On     Saturday,     July     to.     a     replica     of 
aniboat,    "<  l< 
•    ever    put    into    practical    service, 
was  launched  with  appropriate  ceremonies, 
under    the   auspice-    of   the    Hud  1 
ton      Celebration      Commission,     at      the 
Mariner's    Harbor    yards    of    tin     Staten 
e    Company. 
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Gen.    Stewart    L.    Woodford,    pn    id. 

of    the    Hudson  Fulton    . mission,    pi 

lid  delivered  an  address  M 
-lit!  lilt.  ,  great  great  grarr, 
daughtei  ol  Robert  Full. >n,  was  spons 
for  the  craft  and  broke  over  it-  bom 
glass  vase  filled  with  water  from  the  w 
from  which  Fulton  drank  more  than  c 
As  the  \rss,l  glj, 
into   the    wat<  ii  1    pigec 

were  automatically  released  fron 
alttte  of  sixteen  guns.  on. 
State    in    tin     Union    at    the    time    of   I 
building  of  tin    first   "Clermont," 
In    the   United   St. in-   Cadetship  "Was 

Members    of    the    First    anil    S id    Ii 

tali' His  of  the   N'aval   Militia  of   New  Vi 

acted    1  1   ■!     oi    honor. 

r  .    bronzi    bt  11  «  hich  was  used  on 

original     "Clermont"     to     summon     p 

ho    ".;i     late,    1      ' 

the  purpose  ,,f  signaling,   instead   of  us 

a   steam   whistle,    «  a         1   i"  nded   from 

illg  plat  form  ami   was  used  to  sig 

the  1  ipening   oi   the   ex<  r  1 

The  replica  of  the  'Clermont"  shown 
Fig.  2.  while  still  on  the  ways,  i-  an  c\ 
reproduction  of  the  original  vessel  1 
has  been  built  from  tin-  specifications  ttj 
which  Fulton  obtained  Ins  second  pati 
It  is  150  feet  long,  18  feet  wide  an< 
ii  1  1  ilre))  and  draws  _•  feel  of  water, 
sides  are  almost  straight  up  and  do 
and  both  ends  arc  ...  1  liaped.  as  sho 
iii  the  illustration.  It  will  he  equip] 
with  a  replica  of  the  engini  used  in 
original  "Clermont"  and  during  the  II 
son  celebration  this  fall  will  travel  tin 
11-  ovt  u  steam  up  the  1  I  udson  river 
Ubany,  Fig.  1  -lum-  the  hull  of 
"Clermont"   just   after  launching. 

\-  a  coincident,  the  Holland  Ameri 
line  steamship  "Soestdyk"  left  Rotl 
dam  the  same  daj  carrying  on  board 
exacl  reproduction  of  the  "I  lalf  M01 
in  which  Capl  Hendrick  Hudson  I 
sailed   up  the   I  ludsi  .11   river. 

The  "I  lalf   \li  on"  is  built  of  In 
timber  with  a  high  poop  and  long  nan 
She    is    of   about    No    Ions    displi 
ment.   <>:■,    feet    in    length    and    18    I 
draws    -'  .     feet    of    water    and    will    ca 
a  crew  of  twenty  men. 


August 
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Practical     Letters     from     Practical     Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About  ^  our  Work,  and   Help  Each  Other 

WE     PAY     FOR      USEFUL     IDEAS 


A  Valve  Lap  Chart 


Thi*  accompanying   chart   is   plotted   out 

the  effect  of  adding  lap  to  a  slide 

■  i(l     tlir     corresponding     position 

>f  the   eccentric,   together   with    it-   effect 

ling   and   the   time   at 

rhich     compression     begins.      It     is     not 

daimed     that     the    expansion     lines     fol- 

law  of  the  theoretical  curve. 

te    a    slide    valve    having    neither 


eccentric  position  for  a  no-lap  valve,  Eol 
low  the  dotted  line  ./  downward  to 
the  [80  degt  1 1  point  or  the  end  of  the 
stroke,  which  is  the  cutoff,  release  and 
compression  point,  ["hen  follow  the  line 
/>'  at  the  left  downward  to  the  end  of  the 
1, 1  :i  r8o  d  -i  ei  -  ft  .  >m  the  other  end. 
showing  that  there  is  no  compression  for 
such  a  valve  set  90  degrees  ahead  oi  the 
crank. 

Suppose  a   little  outside  lap  is   added; 
jusl    enough   to   cut   off   the   -team   earlier 


VALVE-LAP  CHART 


1  r  inside  lap.  The  eccentric  in 
90  degre:  s  ahead  1  if 
ie  crank,  and  cutoff  will  not  take  place 
mil  the  end  of  the  stroke  is  reached, 
t  the  same  time  the  exhaust  port  at  one 
id  of  the  cylinder  i-  opened  and  that 
1  the  opposite  end  closed.  A  card 
iken    in"'  mditii  ns    wo 

milar   to   a   pump   card,    where   tin 
3  release,    compression,    nor    cutoff,    ex- 
Vt  at  the   end   of  the   stroke. 
On    the   90   degree    point    on    the   chart, 
hich    represents    the    heavy    side    of   the 


and  give  a  little  expansion  and  compres- 
sion    and    an    earlier    releasi        This    con 
dition  will  require  the  eccentric  to 
vanced  1  •  ahead  of  the  crank. 

otherwise  the  port  would  not  open  while 
the  engine  is  on  the  center.  Follow  the 
dotted  line  C  to  where  it  joins  the  full 
lini  "  running  to  the  160  degree  point. 
which  >hows  earlier  cutoff,  due  to  adding 
tap  Continue  to  follow  the  expansion 
fine  down  to  the  release  point  F,  which 
comes  directly  under  the  170-degree  full-! 
line  point;  also  follow  the  line  E  which 


extends  from  I  point  and  -hows 

thai  compression  stat  I        ees  from 

the  othet   end 

If   an    extreme    amount    of    lap    is    added 
and    it    is    desin  d    to    cul    ofl    the    steam 
from   the  In  ad   end,    fol- 
low   dott  1  stated    before    be- 
Utoff,   and    find 
that  the  eccentric  must  be  advanced    170 
ahead   oi    the   crank,  which   puts 
it  almost  "ii  its  dead  center  where  it  has 

hardh     any    chance    to    advance    the    valve 

for  port  opening;  consequently,  the  p..ri 
is  open  only  a  trifling  ami  tint,  and  for 
an  extremel}  shorl  iieri.nl.  Now  follow 
the  expansion  line  down  to  the  relea  1 
a  i"  1  in  and  tin  line  marked  .  /  will 
show  that  the  compression  will  start 
at  100  degrees  from  the  other  end.  Also 
note  that  the  relea  e  comes  directly  under 
the  too  degree  full  line  point. 

It  will  be  found  in  this  chart  that  at 
whatever  degree  the  exhaust  opens  on 
one  side  the  exhaust  closes  for  compres- 
sion on  the  opposite  side  at  the  same  point 
and  degree,  which  i-  the  case  with  valves 
having  no  inside  lap. 

This  chart  will  make  clear  the  reason 
why  slide  valves  usually  cut  off  at  about 
■!4  -trokc.  bCca  1  ii  CUtbff  occurs  earlier, 
other  bad  conditions  come  up,  such  as 
ly  exhaust  opening,  slow  port 
opening  and  excessh  e  1 1  impressii  >n,  where- 
as if  cutoff  is  later  tl  expan- 
sion and  Gompression  to  till  the  clearance 
space-.  The  early  release  can  be  remedied 
by  adding  inside  lap  and  a  greater  bene- 
fil  from  expansion  would  he  realized,  hut 
by  this  one  Would  gel  an  earlier  exhaust 
clostlt  e,  and  a  1  exi  essive  cbm- 
wdiich  would  go  at  time-  above 
boiler  pressure,  lift  the  valve  front  tin- 
seat  and  cause  a  thump,  a  very  common 
thing  in  -Mi  mi  ir  1  ngirtes 
working  with  light  load  and  short  valve 
travel.  It  will  he  noticed  that  the  full 
Ini.-  iii  tlie  51  1  n  sent  the  cut- 
off in  degrees,  and  the-  dotted  lini 
the  same  poinl  of  cutoff  go  to  the  ec- 
centric position,  showing  r-lation  in 
hi  1  if  cutoff'  to  thi  pi  '-iti'  ai 
..fill.    .  .-c.-ntric. 

The  lini  imi    Ft  -  m 

or   exhau  and   •. xhaust 

closure  orresponding      dtoff. 

The  full  lini      1   and  their  decreasing  dis- 
from  00  degrees   to 
[80  degrees   represent   how  sparingly   lap 
is  to  be  add.-d  a-  the  eccentric  approaches 
i    center   of   the    180   degree    mark. 


PI  »\\  ER  AND    I  Mi:   ENGINEER. 


;.  [god 


where    the    ll  trie    is 

i    lap   pin-   I  ■■ 

■  ■I     with     an     incr. 
throw   by  substitute  -  uric  ur 

-  arm  between  the  valve 
centric,  if  full  port  opening  is  d< 

Waldron. 
Lynn, 


•>    now    stands,   it    won't    pay   to 
hire   the    so-called    expert    here. 
II.    E.    Saw 
klyn,  X.  Y 


Expert  Advice 


In  the  June  22  number,  Henry  I).  Jack 
son  has  an  article  entitled,  "Expert  Ad- 
vice." I  believe  in  advice  and  expertness, 
but  the  question  i~  who  i-  the  expert? 
It  Mr.  Jackson  will  look  in  a  dictionary 
he  will  find  that  the  definition  of  expert 
is:  skilful,  adroit,  having  a  facility 
eration  from  practice  If  Mr.  Jackson 
will  also  look  at  the  issue  of  April  20. 
he  will  see  that  before  a  man  is  given  a 
license  in  New  York  City  he  is  examined 
as  to  the  plant  lie  is  to  operate.  It"  he  is 
to  tak  charge  of  a  plant  having  an  ice 
machine,  he  is  examined  a-  to  his  knowl- 
edge of  ice  machines;  if  there  are  dyna- 
mos, he  is  examined  regarding  what  he 
knows   about  them,  and  so  on. 

According  to  this.  then,  each  plant   is   in 
t  a  man  having  a  facility 
eration  from  practice;  in  other  words,  he 
is    an    expert. 

A  person  must  he  superhuman  who  can 
find  more  leaks  in  a  plant  in  one  day  than 
the  man  who  is  there  365  days  each  year. 
eration"  is  very  good  for  the  ex- 
pert, hut  I  think  the  best  cooperation 
would  be  between  the  owner  and  el 

-e  there  is  a  feeling  between  the 
expert  and  the  engineer,  and  that  is 
natural  and  just,  because  the  engineer 
'  think  it  fair  for  the  expert  to 
be  given  facilities  for  investigation  that 
were   withheld    from    him. 

I  was  assistant  in  a  plant,  and  an  ex- 
pert had  what  he  called'  a  "fuel  econ- 
omizer." The  expert  ran  a  test  of  12 
hours  with  the  economizer.  The  next 
day  I  took  the  boiler  for  l_>  hour^  and 
did  the  same  work  with  condition-  a- 
nearly  the  same  as  •  one-third 

less  coal.  In  another  place  an  expert 
came  in  and  pumped  all  the  informa- 
tion he  could  out  of  the  chief  ( I  was  as- 
sistant engineer),  with  the  net  result  that 
the  plant  was  put  in  the  care  of  an  en- 
gineering-supervision company  and  the 
chief  and  three  firemen  were  looking  for 
jobs.  I  was  the  only  one  left  out  of  the 
entire  crew.  If  the  chief  had  shown 
the  expert  a  little  "petty  jealousy"  he 
would   have   kept   his  job. 

I  am  certainly  surprised  that  an  engi- 
neer must  call  in  an  expert  to  show  him 
the  finer  points  of  engineering  in  .Massa- 
chusetts. I  do  not  know  the  license  law 
of  that  State,  but  probably  it  is  needed. 
As    the    engineers'    license    law    of    New 


Vibration  and  Tension 

In    a    recent    number,    the    questi 
asked  as  to  the  relation  between  tlu    vibra 
li.  n  and  tension  of  ,  ! 

This  can  be  expressed  b)  the  following 

formula : 

r 


vibrations  varies  as  the  squari  root  p 
th«  load  on  the  rope;  and  inverselj  .;s  M 
square  root  "t  the  mass.  That  is:  1 
;th  1-  kept  constant  and  tin 
I;  "i  twice  .1-  heavj  rope  usfl 
we  would  gel  lour  times  the  number  o 
\  ibratii  ns. 

Example  :     Suppose   .1   ,:;.  m.  i 

mg  e,ives  vibrations  at  the  rati 
of  180  per  minute.  Taking  the  weight  o 
rope    1     one  half  pound  per   loot   of  length 

we  have 


-■?4 


_I7Q     I  P^ 

5°  \  0.5' 


in  which 

11  =  Number  of  vibrations  per  minute, 


from  which  /',  the  load  on  the  rope,  equfi 

1. lately  1390  pounds. 

With  a   similar   rope  of   the   same   size 


Equivalents  of  Extra  Strong  Pipe 

Pipe 
Size 

ii" 

H" 

1/," 

3i" 

l" 

l'j" 

1H" 

2" 

2Vi" 

3" 

3li" 

4" 

4H" 

5" 

6" 

ripe 

Size 

Int. 

■068 

.139 

.231 

.462 

.71 

1.271 

1.753 

2.935 

4.209 

6.569 

8.866 

11,45 

14.18 

18.193 

25.97 

Int. 

Area 

A  rea 

u 

1 

2.05 

3.4 

6.7 

10.4 

18.8 

25.8 

43. 

62. 

96.5 

130. 

168.5 

208. 

267. 

382. 

v* ! 

3^" 

1 

1.6C 

3.26 

5.1 

9.2 

12.6 

21.1 

30.3 

47.3 

63.8 

82.5 

102. 

131. 

186. 

?»" ' 

li" 

1 

1.96 

3.08 

5.5 

7.6 

12.7 

18.2 

28.4 

38.4 

47.6 

61.5 

78.8 

112. 

H" 

34" 

1 

1.57 

2.82 

3.9 

6.5 

9.8 

14.5 

19.6 

25.3 

31.3 

40.2 

57.4 

<4" 

1  ' 

1 

1.79 

2.47 

4.14 

5.93 

9.25 

12.5 

16.1 

20. 

25.6 

36.5 

1" 

l»j" 

1 

1.38 

2.3 

3.31 

5.16 

6.96 

8.1 

11.1 

14.3 

20.4 

l'i' 

ivi' 

1 

1.67 

2.4 

3.74 

5.C5 

6.64 

8.1 

10.4 

14.8 

ivi' 

2" 

1 

1.43 

2.24 

3.02 

3.91 

4.84 

6.2 

8.9 

2" 

2': 

1 

1.56 

2.1 

2.72 

3.36 

4.31 

6.15 

-'.' 

3" 

1 

1.35 

1.75 

2.16 

2.77 

3.96 

3" 

3!.." 

1 

1.29 

1.6 

2.05 

2.92 

■  ■'■ 

4" 

1. 

1.24 

1.59 

2.26 

1 ' 

*h' 

" 

1 

1.28 

1.83 

4'.-' 

5" 

1 

1.37 

5" 

6  " 

1 

6" 

ij" 

3  ' 

*i' 

tf 

l" 

Hi 

ai' 

2" 

2!;' 

3" 

3'.:' 

4" 

4Vi' 

5" 

6" 

/  =  Length  of  rope  in  feet.                           weight  and  length  whose  number  of  vibr: 

P  =  Load  or  stretching  force,                        tions,  tit,  is  150  per  minute,  its  load  /',  wi 

m  =  Weight  of  rope  in  pounds  per  foot     equal 

of  length.                                                                                           /„  ,2 
From  the  above  formula  it  is  seen  that:                                     °  x  (  „"]  ■ 

1.    The  tension  being  constant,  the  num- 
ber   of    vibrations    varies    inversely    as    the 

length:  also  inversely  as  the  diameter.     A                                  1390  (— °) 
rope  twice  as  long  or  of  twice  the  diam-                                                    ' 

eter  would  give  half  the  number  of  vibra-     which   gives  approximately  065   pounds. 

tions.                                                                                                                       L.    Cor  win.     1 

2.      In   any   given    rope   the   number   of         Newburgh,  N.  Y. 
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Sprung  Boiler  Braces 

In  answer  to  \Y.  E.  McClelland1 
ion  in  the  June  -•-'  number,  I  should  say 
hat  the  through  braces  if  straightened  out 
foulil  spring  again  more  easily  and  quick- 
>  than  ilu'  first  time,  as  they  have  been 
■tokened   from  their   tir-t   strain. 

1         \.    1  111  MAN. 

Holyoke,   M 


inch    pipes    will    have   an    equal 

down  from  thi 
column  t<>  the  crosswise    's  inch 

ami  find  that  it  takes  4;  pipe-  of  the  latter 
si:  i     to    make    this    area. 

\.    E,    M  1 
New   York  I 


Storing    Compressed   Air  in  a 
Natural  Rock  Receiver 


Tables  for  Conversion  of  Pipe 
Sizes 


he    accompanying    tables    are    for    the 

..ml     were    COm- 

.1  by  H.  D.  Nitchie,  an  engineer  of  the 

tson-Stillmau     Company,     tor    use    in 
etion   with  his   own   work. 


In  any  compressed-air  plant  a  large  re- 
ceiver capacity  that  can  store  the  air  when 
the  consumption  is  light  ami  restore  it 
when  consumption  is  correspondingly 
heavj  i-  vct\  desirable.  This  is  especially 
true  of  those  plants  where  the  compressor 
is  driven  by  an  electric  motor.     The  con- 


A  glance   show; 

how   the 

tabl 

es  w 

ork. 

ditions    are,    then, 

a    compressor 

having 

Equivalents  of  Double  Extra  Strong  Pipe 

Pipe 
Size 

H" 

:. 

H" 

1" 

tii" 

1'. 

2" 

2': 

S" 

3*i" 

4" 

4H" 

5" 

6  " 

Pipe 
Size 

Int. 

Ar,  a 

.  ;. 

.047 

.139 

.271 

.615 

.93 

1.744 

2.419 

4.097 

5.794 

7.724 

10. 

12.96 

18.66 

Int. 
Area 

1      **"           1 

1.12 

3.32 

6.45 

14.6 

22.1 

41.5 

57.5 

95.6 

137 

184 

236 

303 

444 

X' 

1 

2.96 

0.77 

13.1 

19.7 

37.2 

51.5 

87 

123 

164 

213 

276 

398 

\.' 

1 

1.95 

4.43 

6.7 

12.6 

17.1 

29.4 

41.6 

55.5 

72. 

93.5 

134 

H" 

1" 

1 

2.27 

3.42 

6.45 

8.95 

15.1 

21.4 

28.5 

37. 

47.9 

69 

1' 

1  . 

1 

1.51 

2.84 

3.94 

6.65 

9.4 

12.5 

16.3 

21.1 

30.4 

Hi' 

I1. 

1 

1.88 

2.6 

4.4 

6.21 

8.3 

10.8 

14. 

20 

1H" 

2" 

1 

1.39 

2.34 

3.31 

4.42 

5.74 

7.45 

10.7 

2  ' 

2'. 

1 

1.69 

2.39 

3.19 

4.1 

5.33 

7.72 

21/ 

3" 

1 

1.41 

1.88 

2.44 

3.16 

4.55 

8" 

1 

1.33 

1.73 

2.24 

3.22 

Sli' 

4" 

1 

1.3 

1.68 

2.42 

4  " 

1 

1.3 

1.87 

4H" 

6" 

1 

1.44 

5' 

1 

6" 

. 

H" 

1" 

1'. 

1H 

2" 

2': 

3  " 

sH" 

4" 

at 

5" 

6" 

'"'■■■  A  ' 

fOf  instance,  in  the  table  for  extra-strong 

there  are  thirty   '..-inch  pipes  and 

He   equivalent   area   of   a    main    to    sup- 

■     is  required,   read   from   the    ';- 

ich  column  at  the  side. across  until  the 

amber  nearest  to  30  is   found.     In   this 

isc   it   would   be   25.8,   or   a   pipe   some- 

,  here  between  \Y2  and  2  inches  in  diam- 

cr.     A  2-inch  pipe  would,  therefore,  be 

Using  the  table  the  other  way  if, 

<t  instance,  a  3-inch  pipe  is  being  used 

id  it  is  desired  *o  know  how  many  }i- 


constant    speed    and.    in    mining    work,    a 
constantly  changing  load. 

Compressors  of  modern  design  for 
electric  drive  are  equipped  with  unload- 
ing devices  which  overcome,  to  a  certain 
extent,  the  loss  of  power  through  air 
blowing  off  at  the  safety  valve  when  a 
hoist  or  a  number  of  drills  are  stopper'. 
for  a  few  minute-.  But  with  an  1 
cutting  out  the  compressor  every  few 
minutes  the  daily  capacity  of  the  plant  is 
very  much  less  than  if  it  were  allowed  to 


compress  air  constantly,  and  if  that  air 
could  be  stored  and  given  back  when  .ill 
the   drills   ami   hoists  happened    to  be   at 

work  at  the  same  moment,  calling  for 
more    air    than    the    compressor    could    de- 

<K antage  would  be  gained. 
itj    "i    the   ordinary 
mining   installation   1-   very   small.     Sup- 
pose a  ten-drill  plant  has  a 
to  5000  1  :  pipe  and  a  1 

48  inches  by  15  feet.  This  would 
hold  1 188  cubic  fei  t  of  1  ompi  1  ss<  d  air, 
which    at     eight     atm  ould     he 

Free  air.  If  the 
compressor  were  stopped,  only  about  one- 
third  of  this  air  could  be  used,  as  when 

about   that  amount  had  been  drawn  off  the 

pressure  would  be  too  low  to  do  effective 

work.       Ten    3]  j   inch    drills    at    a    3000-foot 

altitude  would  pull  down  the  pressure  in 
this  pipe  line  and  receiving  tank  from  96 
to  60  pounds  in  about   four  minutes. 

At  one  of  the  mines  in  this  district  they 
have  two  electrically  driven  compressors 
with  a  combined  capacity  of  7500  cubic 
feel  of  Free  air  per  minute.  These  ma- 
chines are  equipped  with  automatic  un- 
loading devices  which  operate  whenever 
the  air  rises  to  too  pounds  per  square  inch. 

The  idea  of  sealing  up  an  unused  cross- 
cut in  tin'  mine  and  making  of  it  a  large 
underground  air  receiver  was  successfully 
carried  out.  The  crosscut  was  roughly  9 
feet  high,  6  feet  wide  and  400  feet  long 
and  was  driven  through  solid  rock  which 
showed  no  cracks  nor  scams.  The  bulk- 
head was  built  of  concrete,  10  feet  thick 
and  carefully  pointed  on  the  inner  side 
with  strong  cement.  A  6-inch  pipe  con- 
nection and  a  manhole  were  built  into  the 
bulkhead;  the  manhole  being  scaled  the 
same  as  a  manhole  in  a  .boiler.  When 
testi  d.  it  was  found  that  this  natural  re- 
ceiver lost  only  10  pounds  in  18  hours ; 
one  or  two  verj  small  leaks  around  the 
bulkhead  no  doubt  accounted  for  this  loss. 

The  capacity  of  this  crosscut  is  not  less 
than  22,000  cubic  feet,  or  is  equal  to  117 
ordinary  air  receivers  |8  inches  by  15  feet. 
In  free  air  compressed  to  eight  atmos- 
pheres, it  will  hold  176,000  cubic  feet,  or 
the  entire  output  of  the  compressors  for 
23  minutes.  Allowing  that  one-third  of 
this  air  is  available  at  a  working  pressure, 
as  cited,  ten  drills  could  be  operated  for 
50  or  60  minutes  after  the  compressor 
was  stopped. 

The  advantage  of  such  a  large  storage 
is  very  noticeable  in  the  engine  room.  It 
tends  to  balance  the  rapid  fluctuations  in 
the  load,  the  compressor  and  rope  drive 
run  more  steadily  and  the  unloaders  cut 
out  less  often.  The  motors  are  not  sub- 
jected to  the  strains  of  the  load  being 
constantly  thrown  off  and  on. 

In  the  mine,  a  hoisting  engine  or  a 
group  of  drills  may  be  thrown  on  or  off 
without  seriously  affecting  the  air  pres- 
sure. In  short,  it  stores  and  restores  the 
air.  piling  up  a  reserve  when  a  machine 
is  stopped  and  giving  it  back  when  a  sud- 
den call  is  made. 


new,   tun   the   writer 

.  r  place  where 

i>    u-u- 
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Device   for  Charging  Air  Chambers 
of  Pumping   Engines 

In  ili'  ngines  it 

is   generally   necessarj    to  provide  means 


M  P>P<  to  Section 

A.r  Cbirober  mF  V-y  Vertical 

Check  v.l»«" 


H  Pipe  to 
Pomp  Chamber 


DEVICE  FOR  CHARGING   AIR  CHAMBER 

of  supplying  air  under  pressure  to  the  air 
chamber.-,   particular]  the   dis- 

charge pipes,  as  through  leaks  in  the 
piping  or  by  absorption  or  entrainment 
in  the  rapidly  moving  water  the  air  gets 
away  and  must  be  replaced  if  the  pump  is 
•  k  smoothly, 
generally  customary  to  provide  an 
air     Co-  kind:     many 

plants  use  the  direct-acting  air-brake 
type,  which  U  very  compact  and  con- 
venient. When  the  water  is  taki 
a  well  or  pond,  by  a  pump  located  con- 
siderably above  the  ■  water, 
advantage  may  be  taken  of  the  fact  that 
the  pressure  in  the  pump  chaml 
reciprocating  pump  is  alternately  above 
ami  below  the  atmospheric  line  to  employ 
what  is  sometime-  called  a  snifting  valve, 
in  which  on  the  suction  stroke  the  air  is 
drawn  into  a  cylinder  connected  by  a  pipe 
with  the  pump  chamber,  and  on  the  dis- 
charge reed  through  a  pipe 
into  the  air  chamber,  check  valvi  - 
air-suction  and  discharge-  pipes  prevent- 
ing the  entrapped  air  from  gettii 
through  the  suction  pipe  on  the  discharge 
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r  returning   from  the  air  cham- 

troke. 

In   a   small   pumping    station   the    water 

come-    to   the    pump    from    a    supply    main 

-<.r\  ing  at  a  pi  i    "  -5  pounds 

and  is  discharged  by  the  pump  ag 

inch,  in  order  to  supply  an  elevated  part 
of  the  town. 

'ugh  pressure  in  the 
discharge  pipe  it  was  found  very  difficult 
to  supply  air  to  the  discharge  air  cham- 
ber with  the  single-stage  air  compressor 
:  this  plant,  a<  the  slightest  wear- 
ing away  of  the  piston   or  valves  rendered 

the  compressor  useless.  As  the  cosl  oi  a 
new  two-stage  compressor  or  of  adding 

an  extra  cylinder  to  the  old  machine  was 
considerable,  a  Special  form  of  snifting 
valve  was  devised  which  takes  its  air 
supply  from  a  large  air  tank  in  the  base- 
ment, connected  to  the  suction  main  ami 
used  a-  a  shock  absi 

As  the  air  pressure  in  this  tank 
25  pound-,  the  single  -tage  compressor 
will  put  air  int..  it  with  ease.  An  a.r 
pipe  run-  from  the  top  of  ibis  tank  to  the 
heck  valve  on  the  snifting  device 
attached  to  the  water  end  of  the  pump. 
At    an    elevati 

the   water    level    in    the    suction    tank    the 

olumn    of    water    of 

this    bight    is   thus   available   to    force   the 

air    into    the    snifter.      The    -ketch    -h..\vs 

the   device,   which   is 

oper  VVS: 

Air  from  the  suction  tank  enters  at  A, 
.,11  the  suction  stroke,  displaying  the 
water  in  the  cylinder  ('  and  forcing  it 
into  tin  her  through   the  pipe 

D.  On  the  discharge  stroke,  water,  under 
145  pound-  pressure  from  the  pump 
chamber,  rushes  into  the  cylinder  and 
forces  the  air  through  the  vertical  cluck 
valve  at  V  into  the  discharge  air  chamber. 
snifter  was  made  at  trifling  ex- 
pense out  t-iron  water  col- 
umn taken  from  an  abandoned  boiler.  It 
has  worked  in  a  perfectly  satisfactory 
manner  for  r  with  a  con- 
siderable saving  in  expense  and  annoy- 
ance. 

Experiment  made    which 

that    with    a    properly   proportioned 
tor,   using  the   high-pressure   water, 
it    is    ;  Iraw    air    into    the    suc- 

tion tank,  thus  dispensing  entirely  with 
the  steam-operated  air  compressor,  but 
as  the  experimental  inspirator  was  too 
small  to  use  in  practice  the  compressor 
is   still   in  service. 

A.  O.  Doane. 

Boston.   Mass. 
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boiler  washed,  when  i-  the  watei  goid 
1,1  i  It  h  ill  certainl}  run  oul  "t  the  Loser 
manhole  01  handhole  and  make  a  dirty 
mess. 

1  suppose  Mr.  Kavanagh's  idea  is  to 
prevent  scale  from  1.  dgiug  in  tin  blowJj 
pipe  and  \al\c.  When  I  wash  out  a 
boiler,  1  always  leave  the  bli  .w  ofl  1  >pi  I 
and  when  through  washing  I  remove  the 
bonnet  of  the  blowoff  valve  and   remotfl 

anj     -cale    that    I  ..-    lodg<  d    there. 

1  do  not  think  that  his  method  of  re- 
in..\ini;  -cale  would  he  very  efficient  where 
the  feed  water  contains  much  calcium 
sulphate,    although     it     might     remove    the 

-.■ft  -cale  due  to  carbonates. 

I.oi  is  B    1  !aru 
Marshfield,  Wis. 


Plugging  the   Blowoff 

In  William  Kavanagh's  article  in  the 
June  15  number,  on  boiler  management, 
-  that  a  plug  should  be  put  in  the 
blow-down  connection,  but  doe-  not  state 
why  it  is  put  there  or  when  to  take  it 
nut.     If  the   blowoff   is   plugged   and   the 


Homemade    Draft   Gage 


Following  i-  how  a  very  simple  little 
draft    gage    for    the    boiler    due    can    B 

made  : 

Get  a  piece  of  ".--inch  pine  board.  6 
inches  wide  and  i  foot  long,  planed  on 
one  side.  Take  another  pii  1  of  uo.d 
ah. aii  '  ..  inch  thick  by  4  inches  wide  and 
8  inches  b.ng.  glue  a  piece  of  writing 
paper  to  one  side  and  -crew  this  I"  the 
other  board. 

Secure  a  glass  tube  '.j  inch  inside 
diameter    by    t.l    or    14    inches    long,    anil 


I    .!  Mi]     l'l;  \1-  1    ..  iGl 

bend  as  shown  in  the  sketch,  having  tl> 
legs  ..f  thi    L*-bend  about  -•  inches  apart 

1    of    the    tube    make   a    bend   0 

about  45  degrees,  on  which  place  a  nib 
her   tube   aboill    -'    feet    long. 

The  bending  can  he  done  b\  means  o 
a  blowtorch  or  gas  jet,  using  .-are  in  turn 
ing  the  glass  properly  as  it  heal-.  Whci 
it   comes   lo  a   dull    red   it   will   bend    eaSH 

The  glas-  tube  can  be  secured  to  til 
thiii  piece  of  wood  by  using  bra--  or  ti 
bands.  N'ext  make  the  marks  for  th 
scale,   r/16  or   I  '8  inch  apart,  on  the  writ 
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paper,  as  shown.  The  tube  i-  (lien 
filled  with  water  up  to  the  top  mark, 
when  it  will  be  ready  for  service 

When  readings  are  to  be  taken,  place 
the  instrument  near  the  stack  or  flue, 
wing  a  't  or  :-  inch  pipe  leading  to  the 
iii-iilc  of  the  flue. 

Wn.i  i am    E.    Mm  n  R 
Jackson,  Tenn. 


Peculiarities   in  Operation    of 
Rotary  Converters 

operating  three  300  kilowatt 
Westinghouse  rotarj  converters,  direct- 
connected   to   the   alternating-current    gen 

lor     busbars      in      the     power     In 

through   suitable   reactances,  as   shown   in 

the  accompanying  diagram.     This  system 

onnection  gives  rise  to  several  peculiar 

rating    conditions    not    commonly    met 


path   to   the   machines   from   the   negative 
side  of  the  load.    The  same  condition    01 
cur    it    all    three    machines    are    running 
and  one  of  their  breaki  1  nlj  there 

are  two  negative  returns  instead  of  one, 
■  i  1 

It.  instead  of  strengthening  the  field  of 
No  1.  we  weaken  it,  the  machine  will 
drop  its  load  and  the  positive  switch  can 
be  pulled  without  au  arc,  but  if  the  field 
is  weakened  below  the  point  where  the 
machine  1  li  iad,  the  rotary  con- 

verter will  run  inverted,  delivering  alter 
nating  current  to  the  generator  b 
It  will  <ln  this  if  both  positive  and  nega- 
tive switches  are  open,  taking  direct  cur- 
rent from  tin-  other  machine  through  its 
equalizer. 

These    conditions   arc   due   to   the    fact 

that     there     is     a     complete     local     circuit 
formed  by  the   rotary  converters  and  the 

alternating-current       and       direct-current 


[hi    formation   ol   anj    lo 
cuits  in  the  substation. 

S  \  \i  1  1  1.   1 1     1 1  \ 
I  [amilton,  1  thio 
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with  in  rotary-converter  installations.  For 
cxampk,    if    Xos.    1    and   2   machim 
Iteming,  and  the  circuit-breaker  on   No.   1 
he  machine  will  not  drop  it-  load, 
as  might  be  expected,  Inn  will  continui    to 
fury  about  two-thirds  of  it-  fornn 
and   by    increasing    the    field    excitt 
cm   be   made   m   divide   the   load   equally 
with     the     other     machine,     although     its 
breaker  i-   -till  open. 

These    machines    have    their    breakers 
in  the  negative  lead  and   equalizi 

side.  With  the  breaker  and  nega- 
tive -witch  of  No.  1  machine  open,  there 
■  twice  the  current  (lowing  in  the  nega- 
ti\e  lead  of  No    2  as  in  it-  positive  lead, 

hut  the  alternating  current  ammeter-  of 
tlie  two  machines  show  equal  readings. 
Tin-  indicate-  that  all  the  current  de- 
livered by  the  two  machines  is  returning 
through  the  negative  lead  of  No.  J  and 
tin-  must   be  so,   for  it   i-  the  onlj 


Any  other  difference  in  condi- 
tion of  operation  erf  the  two  machines, 
.;  slight  difference  in  the  relative  posi- 
tions of  the  direel  current  brushes  of  the 
machines,  for  example,  will  caus<  large 
v  in  this  local  circuit, 
making  it  necessary  for  successful  opera- 
tion that  the  relative  positions  of  the  di- 
rect-current brushes  of  the  several  ma- 
chines be  exactly  alike.  However,  bj  ex- 
due  care  in  maintaining  like  con- 
ditions •  if  1  ipi  van.  ui  fi  ir  all  the  n 

1  rformance  has  been  entire];,     atis 

1       ditions  similar  to  the  force 
.   if  ever,   met   with   in   sub 
from    the    power    house, 
step-down     transformer-     are     used     with 
each  machine,  or  a  transformer  with  a  set 
of  secondaries  for  each  machine,  thus  in 
sulating    the    alternating-current     circuits 
of  each  machine  from  it-  neighbor       I  In- 


Iron  and  Steel   Pipe 

1  lldi  1    engineer-    believe    that    the   pipe 

1-  not  as  good  as  that  of  twenty 

ol     teel    pipi 

stati     1h.1t  85  pi  >   c<  m    ol   tin    pipe  used 

today   1-     teel 

Is  this  the  reason  we  are  renewing  our 
piping  oftener  than  of  old?  It  is  a  ques- 
tion which  should  intere  1  ever}  engineer. 
Are  we  paying  an  extra  price  for  wrought- 
iron  pipe  to  no  purpose,  or  are  we  in- 
creasing our  maintenance  costs  by  install- 
ing steel  pipi 

The  writer  made  extensive  alterations 
in  a  large  heating  plant  in  which  the  re- 
turn mains  installed  twenty  years  ago 
were  found  to  be  entirely  free  from  pitting 
and  thi-  pipe  was  reinstalled  in  preference 
to  the  new  pipe  of  the  quality  we  are 
now  geiimg       \  perfect   thread  could  be 

Cut  on  ii  with  ease  and  a  chemical  test 
of  a  sample  showed  it  to  be  wrought  iron. 
Pipe  taken  from  work  of  recent  years  on 
the  same  system  was  unfit  for  further 
use.    We  have  numerous  samples  of  steel 

pipe  which  has  been  ill  service  but  a  few- 
years  and  is  badly  pitted,  while  iii  some 
of  our  installations  twenty-five  years  old 
the  original  pipe  is  still  in  service. 

The  statement  has  been  made  that  we 
cannot  tell  iron  pipe  from  steel  pipe 
without  first  cutting  and  threading  it. 
Thi-  is  quite  natural  since  the  difference 
is  due  to  the  chemical  composition  and 
cannot  be  told  by  inspection.  A  care- 
ful watch  over  the  work  done  on  a  pipe 
machine  for  an  extended  period  has  dem- 
onstrated that  while  we  could  cut  .1  per- 
fect thread  on  wrought  iron  with  no 
trouble,  steel  pipe  threaded  with  the  same 
dies  and  handled  by  the  same  man   invari- 

ablj     gave    a    p "er    thread    and    often 

could   only   be   cut    by    frequent    n 

ii  ling    the   machine.     Occasionally 

eel    pipe    « i  add    work    well,    but    just 

11  would  be  found  impossibb    to 
thread  it  at  all. 

An  argument  used  by  advocates  oi  teel 
pipe  is  that  it  is  almost  universally  used 
and  it  must  be  satisfactory  or  it-  use 
would  not  be  so  exti  nsive.  It  is  probably 
a   fact  that   a  majority   of  pipe   users  do 

not  known  that  there  is  a  difference  in  the 

from    which    pipe    is    made    and 

suppose    that    when    they   order   "wrought 

iron"  that   is  what   thi  \    recent 

to  a  number  of  suppl}   hot 

ron  pipe  bn  night   quo 
1  n  "wn  night  pi] 
"iron    pipe,"    etc.,   and    when    pressed    for   a 
di  finite   stati  rrn  nt   .1     to  the  nature  of  th 
material  mo  n  acknowli  dged  that 

thej  wire  quoting  on  steel;  one  firm 
Stating  that  they  did  not  know  where 
wrought  iron  pipe  could  be  obtained.  The 
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conclusions  drawn  arc  thai  an  order  for 

be   filled   with 
steel   pipe,   which    « 

that  there  is 

j 

when  every  ef- 
irm  to  practi 

and    any    en- 

the   pipi    -  ah    plain,    with    very 

little    trouble.      When    mak:- 

^    the    pipe    installed    and 

•    ■■   name   of   the    firn 
the  name  of  the   maker,  if  obtainable,  the 
date    installed,    the    manner    in    which    it 
in  the  historj 
if  your  plant   and  note  thi 
tion  of  any   pipe   which   is   removed,   ex- 
amining   it    for    general    corrosion    and 
pitting. 

Lewis   C.    Reynolds. 
W'illar!.   X     V. 


Squaring  lation  we 

have, 

n*  ~  t 
If  a  string  is  plucked  or  struck  at  the 
center  it  vibrates  as  a  whole.  It  plucked 
third  of  its  length  it  will 
vibrate  in  three  sections,  etc.  This  form 
of  vibration  causes  what  are  known  as 
overtones  in  music.  Suppose  the  car  is 
at  the  bottom  of  the  shaft  and  one  cable 
makes  15  vibrations  while  the  other  makes 
16,   when  plucked  at   midpoint,   then 

Z— *£.—***— 1 

t         »»         256 

or  the  second  cable  lias  only  SS  per  cent. 
as  much  tension  or  load   as  the  first. 


i  per  cent., 


Kerosene  Oil  in  Boilers 


Valves     Require  Setting 

The  lecompanying  diagrams  are  sub- 
mitted for  the  purpose  of  criticism  by- 
readers.      Thev    are    from    an    iixiS-inch 


In  recent  issues  there  have  been  pub- 
lished  .1  number  of  references  to  the  use 
of   kerosene    oil   as   a   scale    remover    in 

steam  boilers.  Some  of  tlie  correspondents 
think  its  use  is  desirable,  while  others 
appear  to  doubt  if  much  benefit  is  de- 
rived from  its 

e  reasons  advanced  for  being 
skeptical,  regarding  the  ability  of  kerosene 


in   explaining   the   possibility   of   water   be- 
ing present  in  steam  pipes  carrying  super] 
heated    steam    where    the    temperature   is 
considerabl)  above  the  poinl  of  vaporizal 
tion  of  the  water  contained  in  tin 
The  illustration   i\  that   .1   caki    oi    i  I 
placed  in  a  room  where  the  terra 
perature   Aras  '*>  degrees   Fahrenheit,  and 
notwithstanding  the  fact  that  this  tempera- 
id  be  58  degri  es  above  t1 

:  oi  water,  the  ice  would  remain 
a-    ice    in     thiN    temperature    for    a    very 

able  length  of  time.  Similarly 
kerosene  "il  placed  in  a  boiler,  where  the 
temperature    is    above    thai    al    which    it 

5,  would  not  cease  to  be  a  liquid 
instantly,  but  would  require  some  ap- 
preciable length  of  time  to  accomplish  the 
change  from  the  liquid  to  the  gaseous 
state.  It  is  also  not  reasonable  to  assunfl 
that,  because  the  specific  gravity  of  the 
oil  is  less  than  that  of  the  water,  the 
kerosene  would  necessarily  remain  on  the 
surface  of  the  water,  for  the  currents  pro- 
duced by  the  liberation  of  steam  in  a  boil- 
er under  operation  are  very  strong  and 
they  carry  downward  material  of  Ie9 
specific  gravity,  as  well  as  elevating  ma- 
terial of  greater  specific  gravity,  than  the 
water  in  the  boiler,  therefore  the  oil  is 
probably  brought  in  more  or  less  intimate 
contact  with  all  of  the  water  surfaces 
during  the  operation  of  the  boiler. 

J.  E.  Terman. 

New    Haven.   Conn. 


A  Line  Shaft  Repair 


CARD    TAKEN    FROM    IIXl8-INCH    BUCKEYE.    40-POLND    SPRING 


A  main  shaft  broke  between  two  coup-  fl 
lings,  as  per  the  accompanying  sketch,  and  4( 
■was    repaired    in    the    following   manner:    I 


Buckeye    engine    running   at    180    revolu- 
r  minute;  spring.  40.  What  should 
be   done   to   the   engine   to   produce   good 
diagrams? 

Hugh   Conway. 
Anniston.  Ala 


A   LINE   SHAFT   REPAIR 


Vibration  and  Tension 


For  the  benefit  of  Mr.  Hastings  the 
following  laws  of  strings  are  submitted: 

Law  of  lengths — The  tension  and  diam- 
eter being  constant,  the  number  of  vibra- 
tions vary  inversely  as  the  length. 

Law  of  diameters — The  tension  and  the 
length  being  constant,  the  number  of  vi- 
brations  vary   inversely   as   the   diameter. 

Law  -of  densities — The  length,  tension 
and  diameter  being  constant,  the  number 
of  vibrations  vary  inversely  as  the  square 
root  of  the  density. 

Law  of  tensions — The  length  and  the 
diameter  being  constant,  the  number  of 
vibrations  vary'  as  the  square  root  of  the 
tensii  n. 

The  latter  stated  in  a  formula  is, 

N  =  V~f 
n       i/T 


to  remove  scale  from  the  shell  and  tubes 
of  a  boiler,  i*.  that  the  vaporizing  point 
of  kerosene  is  below  the  boiling  point  of 
water,  therefore,  the  kerosene  can  not 
exist  in  the  boiler  in  the  liquid  state,  but 
only  a>  vapor  in  the  steam  space.  As  in 
all  disputes  of  a  similar  nature,  "the  proof 
of  the  pudding  is  in  the  eating"  and  kero- 
sene oil  will  remove  scale,  which  can  be 
readily  proved  by  any  skeptic  with  a  trial. 
live  whether  fed  in  drop  by  drop, 
or  put  in  the  boiler  when  washing  out. 

The  fact  that  kerosene  does  remove 
«cale  from  the  water  surfaces  of  a  'boiler 
is  conclusive  proof  that  it  exists  in  the 
boiler  in  a  liquid  -rate  for  an  appreciable 
length  of  time.  That  this  fact  does  not 
conflict  with  the  accepted  figures  regard- 
ing its  point  of  vaporization,  can  best  be 
grasped  by  using  the  illustration  familiar 
to  every  engineer,  and  used  by  F.  R.  Low 


Tt  was  a  6-inch  shaft  and  it  was  neces- 
sary to  make  a  quick  repair.  First  I  se- 
cured a  bar  of  steel  and  made  two  keys 
"s  inch  wide  in  the  center  and  I  1/16 
inches  both  ends  and  J4  inch  thick. 

The  keyway  was  drilled  out  with  a 
portable  electric  drill,  then  chipped  out 
with  hammer  and  chisel  and  the  keys 
made  a  good  lit,  of  which  there  were 
two  diametrically  opposite  each  other. 
Four  J/j-inch  holes  were  drilled  and  tapped 
in  one  and  set  screws  screwed  home 
tight,  thus  making  a  good  job,  and,  al- 
though we  got  a  new  piece  of  shaft  in 
case  anything  should  happen,  we  have  not 
seen  the  slightest  signs  of  their  pulling 
away  from  each  other,  as  owing  to  the 
key  being  taper  toward  the  center  it 
tightens  up  should  there  be  any  end  pull. 

J.    H.    HOULDSYVORTH. 

Toronto,  Ont. 


gust  .;.  1909. 

Trouble    with  an  Exciter  Set 

In   a    large    railway    plain    the    current 
plied    by    alternators    at     i 
pped  up  to  15,000  volts  for  trans- 
mission !■>  the  various    substati   1 
Excitation  current   is  sup 

rrent    generator    driven    In    an    in- 
duction    motor     supplied     with     current 
ic   alternators    which    it    excites. 
When    .1     -  iccurs    on    the 

transmission     line     the    exciter     set     dies, 
rfmosl   instantly  putting  the  who! 

business,    which    necessitates    the 
of  a   steam-driven   exciter  to  gel 
stem   in  operation  again. 
Why   does    the   exciter   set    fail? 

C.  L.  Greer. 
Handlev.  Tex. 


A  Freak  Motor  Action 


pan}    of   the    Middle   West 
nit    one   hundred    110-   anil   220-voll 

■  r<  in  mi  it*  'i  -  in  1  ipei  atii  >n.  Fre- 
quently one  of  these  does  something  which 
is  not  according  to  Hoyle,  and  for  which 
it   i-   hard  to   account.     A    15-horsepower, 

.  compound-wound  motor  drove 
lathes  and  drill  presses  from  a 
line  shaft.  It  was  run  as  a  shunt  motor, 
as  the  man  who  installed  it  said  that  it 
sparked  excessively  when  the  compound- 
ing was  used   either  accumulatively  or  dif- 

lly.      As    the    motor    worked    well 

unt  machine  the  electrician  who 
succeeded  the  installer  of  the  motor  made 

~t    to   use   the   compound    winding-, 

■  ill   enough  alone." 

However,    the     commutator     insulation 
>wn    and    as    a    result    twi 
rned  out.     It  was.  of  course,  nec- 
-   take   the   motor  out    of    service 
:o  rebuild  the  commutator  and  put  in  two 
Is.     The  motor  had  47  slots  in  the 
I  i>3  bars  in  the  commutatoi 
■  spent  in  trying  to  solve  the  pn  b- 
ends  of  the   missing  coils 
und.     Will    some    one   pli 
why  an  odd  number  of  bar,  is  used? 
the  repairs  were  made  thi 
I    into   the   belt   of   a   prony   brake 
1        It     was    run     with    the 
nd     assisting    the    shunt     winding 
onsiderably   in 
;peed  from  no  load   to   full   load. 
Tlie  motor  was  put  hack  iii  service  after 
•est  and  ran   well   foi 
aaps  a  month.     It  seemed  certain 
bat   there   had   been 
ie  compounding,   for   it   was    lefl 
id  there  was   no  sparking  at   practically 
til  load. 

about  a  month  of  fine  sen 

I'ireman  of  the  machine  shop  complained 

of    that    motor    varied    so 

to  prevent  accurate  work  on  the 

Investigation     showed     that    the 

running  fr  m  a  m 
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minimum    about    six    times    p 

W  uli  each   variation  the  ammeter  swung 

from  20  to   too 

ampi   1  he  motor  spei  d    w 

lowest.  The  normal  rating  was  56  am 

and    550   revolutions    per    minute,   but    at 

each  variation  the  speed  was 
that  for  an  instant  the  arin.n 
to  stop  ami  to  bi  di  i\.  n  b)  th,   momentum 

of  the  line   shaft,    for   the   1 di    of  the 

drive  belt  could  he  seen  to  tighten  as  the 
needle     of     thi      .iiunieter     swung     to     100 

amperes.     Then  as  speed  increased  again 

there  was  .  ■  iai  king  and  the  am- 

meter read  down  to  20  amperes  when 
maximum  speed  was  attained. 

lhis   change   of   speed   and   sparking  oc- 
curred with  such  regularity  that  it   si  1 
that   some   shaft   or   clutch    must    In'   stick 
ing.      But   careful   search  proved  this  to  he 

impossible.  Then  a  trip  to  the  power 
house  was  made,  which  showed  consider- 
able variation  in  the  reading  of  one  volt- 
meter, corresponding  with  the  variation 
of  the  ammeter  on  the  motor.  The  brushes 
and  contacts  were  examined  and  found  in 
good  condition.  It  was  decided  to  run 
the  machine  as  a  shunt  motor  and  so  the 
compounding  was  cut  out.  The  motor 
then  started  its  load  easily  and  the  am- 
meter showed  40  or  50  amperes,  varying 
just  as  the  load  varied.  It  has  been  run- 
ning as  a  shunt  machine  for  some  time 
.-nil  no  further  trouble  has  been  had  with 
the  same  load  conditions. 

Current  was  furnished  by  three  110- 
voll  accumulatively  compounded  dynamos. 
Two  of  these  were  running  in  parallel 
with  the  compounding  short-circuited, 
since  no  equalizer  is  used.  These  were  on 
the  negative  side  of  the  220-volt  circuit 
while  the  one  was  running  accumulatively 
compounded  on  the  positive  side  of  the 
220-volt  circuit.  This  u;ls  the  one  which 
showed  the  variation  in  voltage.  These 
machines  are  driven  by  gasolene-kerosene 
traction  engines  which  are  being  tested, 
and  so  there  are  many  engines  in  the 
power  house  during  the  week.  They  are 
equipped  with  centrifugal  governors. 

It  is  possible  that  this  motor  racing 
was  caused  by  the  engine  which  had  been 
put  mi  the  belt  a  few  hours  before  tin- 
motor  gave  trouble.  It  seems  that  the 
generator  on  the  positive  side  might  lie 
under-  and  the  motor  over-compounded. 
It  is  probable  that  the  motor,  dynamo  and 
1  mbination  was  such  as  to  allow 
this  trouble  to  occur.  Because  the  motor 
sparked  so  badly  there  was  not  time  to 
experiment,  and  so  it  i-  an  open  question 

as   to   what    caused    tin-  tronbb-. 

We  had  'm.l  whethei 

had    been    sent    in    with    a    di 
d    the   motor    ti 
or  if  the  motor  and  dynamo 

the  engine  to  race  slightly. 
•h  engine  and   motor   ran   well   as 
on   as   the  compounding  v 

C.    W.    Hull. 
Charles   Citv.    Iowa. 


Ammonia  from  Lime  and  Soot 


I  recently  had  to  renew  a  patch  of 
cement,  and  wanted  to  make  the  new  ce- 
ment the  same  ,  olor  1  tl;.  old.  1  laving 
no  lampblai  !..  I  mixed  In  soot  taken  from 
nd  could  immediati  lj 
smell   ammonia. 

This  struck  me  as  peculiar  and  1  started 
to  look  for  the  cans.-.  1  th.-.i  found  thai 
Portland  cement  and  soot  mixed  low 
OUt  the  same  .  ■■  1 . . t".  and  now  I  gel  it  from 
a  weak  solution  of  linn-water  and  soot. 
1  have  been  fooling  with  this  stuff  for 
some  time  and  used  u  for  disinfecting 
and    the     i  ilid    part    foi    poli  hing 

othi  r  thing,  tl lot    :eem     to  bi    almo  I 

everlasting,  as  I  have  put  on  a  half  a  pail 
of  water  a  do/en  or  more  times  and  still 
get  the  ammonia  smell.      Why  is  this  so? 

1 1  vrold  James. 
New   York  City. 


Water   Power 


In  the  June  15  number  there  is  an 
article  on  water  power  In  \\  .  E.  Crane, 
in  which  he  makes  a  statement,  with  ref- 
erence to  my  article  on  the  same  subject 
in  the  issue  of  April  13,  which  does  not 
seem  to  me  strictly  justified.  lie  saj  S  : 
"Henry  D.  Jackson  takes  up  the  subject 
oi  water  power,  and  suggests  the  careful 
looking  ti])  of  the  Government  records 
for  a  long  time.  'Ibis  must  mean  the 
record  of  rainfall." 

It  is  to  this  last  statement  that  I  take 
exception.  In  saying  Government  records, 
I  mean  all  the  Government  records  which 
maybe  of  importance  to  discover  what 
may  be  the  flow  of  the  stream.  The  Gov- 
ernment not  only  gives  the  stream  flow  by 
gaging  on  a  large  number  of  streams  Eor 
the  country,  but  also  gives  tables  of  rain- 
fall, runoff,  etc..  which  may  be  used  to 
determine  the  flow  of  a  stream,  if  one 
knows  or  can  determine  the  natural  water- 

led     of    the    stream.       In     the    article    he 
speaks  of,   I   was  dealing  with   stream  (low, 
which  would  have  no  connection  v 
with  the   Governmenl    records   of  rainfall 
or  runoff. 

As    Mr.   Crane   says,    it    is   of  the   utmost 
importance   to  know   the   character  of  the 
country  through  which  the 
:  ud  1-  take  int nsideration  the  destruc 

tion  of  the  forests  in  figuring  on  the 
probable  condition  of  the  plant  in  later 
vars;    |,:,t    the   Governmenl    records   are 

the    lines    of    rainfall 

mill  runoff,  so  that  there  should  be  very 
littli    troubh    in    making   a    complete   and 

accurate     survey     from     any     waterp.vr 
development  fr- 
it'  they    are    carefully    worked    out.      It    is 
not    to   be    taken    that    this    is    a    job    that 
i-  easily  or  quickly  made.     It  will  require 

deal   of  careful   plo 
study  and  considerable  knowledge  of  

to     work     out     a     reliable     water- 
power     development      from     any     of     the 


n 

itain  rc- 

Henr\    D   J  • 


Trouble  with  an  Engine  Governor 

•   by  an 

which  w 

The  ei  -  IIC'  ,,u' 

directly, 
town,  thus  re- 
tch   "ii    the    tappets    .>n    the 

["he   r.xl 

icted    of 

nd  extended  down  to  within 

atcd  the  movemenl  •       I  his 

eve   which   was   made 

steady  tin'  rod. 

I  arrived  I   found  the  engine  to 

be  running  irregularly.     1   lifted  the  gov- 

cninr   rod   and   discovered   that   it   moved 

ai  all  sensitive.    We 

•!   the   removable   plate   screwed   to 

nd   found 

it    to    1  '    chips.      Then 

the  engineer  suddenly  recollected  that  he 

had  Gli  the  valve  gear 

the  night  lut".. re.     T  i   for  the 

the    top   to    faciliate    oiling,    then 

nice  lif  catch  the  filings,  put- 

ting  the   wor' 

\  thorough   ■■■  ith  kero- 

sene and  Ig  cured  tin-  I 

Charles    II.    Taylor. 
Conn. 
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!-  friction  the  plun- 
ger, in  falling,  mn-t   ■  ■   'lie  vac- 
iked    in   a-   the 
plungei                        ised,     It  will  thus  be 
-een  thai   while  the  vacuum  -pace  of  the 

be  mad.  >il)    an)   air  thai  may 

leak   in. 

gine  dashpot  will  work  per- 
fectly    •  of    cutoff. 
pression  or  the  boiler 
pressure.       High    boiler    pressure    i-    hard 
I    i    Id      nol      advise 
higher    pressure    than     125    pounds,    gage. 
A     -ingle-eccentric     t'orh-s    engine    will 
rim    with    the   point 
the  valve  may  only  he  opened   the  amount 

of  lead  and  still  the  dashpot    will   seat. 
H.  W.   Benton. 

eland.    O. 


^UgUSt    ,'v    IIXXJ. 

•n  extremely  heavj  duty,  heing 
run  up  to  [80  revolutions  per  minute, 
which  gives  a  considerable  outward  cen- 
trifugal pressure. 

P.  Zimmerman. 
ttle,  Wash. 


Air 


Gas  Mixer 
Engine 


for  Gas 


Dashpots 

One    of    the  ant    conditions 

btain  a  well  working  dash- 
that    the   valve    motion    and    valves 
he  carefully  adjusted   and   working    freely. 
There  is  positively  n<  ring  with 

the  dasl  motion 

istment.      If   the    valve   mo- 
tion   and    valve-    are    right    and    tl 
erno/  ad  nd   the  trouble 

is  in  the  dashpot.  the  following  ought  to 
help  cure  the  trouble: 

When  a  dashpot  plunger  rises,  it  creates 
a  partial  vacuum  in  the  da-hp.it.  A-  the 
vacuum  air-tight, 

no    air 

which    the    plui  een    withdrawn. 

The  higher  the  plunger  i-  raised  : 
this  pressure  will  he  and  if  air  leaks  into 
tlii-  -pace  the  vacuum  will  he  d 
and  there  will  be  no  tendency  Par  the 
dashpot  plunger  to  fall,  other  than  that 
by  its  own  weight,  which  will  not 
he  sufficient  to  overcome  the  friction  of 
the  valve  and  its  connections  to  the  dash- 


Repairing  a   Centrifugal  Pump 


\t    tin.    United    States    navy    yard    at 
Bremerton,  Wash.,  there  are  two  50,000- 


\     in. ill  gas  1  ngini   was  intendi  1 
nally    to   he    run    wit]  I  9 

present     owner     wanted     to    run    it     with 

natural  gas.  After  a  thorough  overhaul- 
ing, it  failed  to  give  the  power  it  should. 
Several   different    si  lies   and 

then    an    electric    ignition    were    tried,    hut 
It-    in    power    were    still    far    in  .111 

those  '1' 

As  the  engine  seemed  all   right,   it   was 
decided    that    a    good    mixture    of    natural 

gas  and  air   had   nol   been  obtained  with 

the  artificial  gas  miser,  a-,  owing  I..  1 1  if 
construction     of     the     mixing     mechanism, 


gallon  42-inch  centrifugal  pumps,  used  for 
pumping   out   the  dry  dock   when   ships  are 
A     very     quick     and     practical 
.if    repairing    cast-iron 

I    there    to    repair    the    casing    of 

;he    pumps.       Two    [J  inch    radial 

cracks     developed     in     the     42-inch     outer 

casing.     It  was  necessary  to  have 

a  repair  made  I  eep  the  pumps 

nd  without  the  expense  of  removal 

and  a  new  c. 

The  cracks  were  chipped  out  with   cold 
tit il  tiny  were  about  2  inches  wide 
and    a-    long    a-    the    crack-    1  id    .1 

■    mold   was 

side  of  the  pu  mpauion 

mold  placed  on  the  inside  to  prevent  the 
metal  from  running  through  The  pump 
i  torches, 
until  the  metal  around  the  crack  was  hot. 
Melted  ide  than 

the  pump  casing  was  then  poured  into  tin- 
crack    and    the    whole    allowed 
The    molten    metal    fused    itself 

f    the    crack    and    made    a    perfect 
i.  int. 

The  molds  were  removed  and  the  patch 
on  the  inside  of  the  pump  casing  chipped 
....  ot  to  in 
■ith  the  flow  of  water  through  it. 
A-  the  patch  wa-  supposed  to  be  weaker 
than  the  -olid  metal,  it  wa-  smoothed  off 
on  the  outside  and  a  ridge  aboul  1  inch 
high  was  left.  After  being  p 
was  hardly  noticeable  and  has   shown  no 

1"  leaking  or  breaking.     The  pump 


;:  large  enough  proportion  of  air  could  not  I 
be  obtained.     Nol  desiring  to  buy  a  mixei  I 
until    he    was    certain    that    this    wa-    tin 
trouble,  the  machinist,  who  wa-  ihanginf 
i..,  decided  to  maki 

Me  took  an  ordinary  tee,  Idled  a  nippl 
with  babbitt  metal  and  turned  the  uppe 
end  off  square;  bored  hole-  through  tlii 
lengthwise,  made  a  \al\  e  tent  atll 
d  the  whole  into  the  lower  par 
of  the  tee  a-  at  . /.  A  hole  wa-  drillet 
;j  in  ill,  top  ,  if  the  lee  and  a  SClfi 
3  plai  ed  in  it  for  the  purpose  1  >f  rcgulat 
ing  the  am. .ant  of  entering  air.  Then: 
piei  1  of  la  ■■  "i  pipe  1  was  obtainei 
and  a  wire  screen  DD  placed  in  1 
the  two  end-  of  the  pipe  when 
into  a  collar.  I  hi  pipe  I  was  filled  witl 
ed  -h..t  through  which  the  ga 
and  air  passed  to  the  engine,  thorOUOT 
mixing. 

The  engine  tlnn  apparently  ran  all  right 
but  ii-  power  wa-  subsequently  increase' 
an  appreciable  extent  by  reducing  th 
compression  space  from  4  inches  in  deptl 
to  1  inch,  by  bolting  in  a  cast-iron  filling 
Royal  Woira 

Lancaster,  O. 


\  '  :  -'   ■  • 

A  Rotary  Converter  Trouble 

under  mj    care  two  rotarj    con- 
erters   that   have  been   causing   consider- 
able   lately.      The    machines    are 
50  kilowatts   capacity   each    and   arc   run 
volutions  per  minute,  on  a  three- 
cycle  and  jjo-volt   system.  They. 
Idiver    direct    current    at    550    volts    for 

In   .in   hour   alter   having   been   given   a 

ood  cleaning  the)    begin   to  burn  at    four 

places  on  the  commutator.  These 

re    exactl)      one-quarter     of     the 

ireumference  apart  and  covi 

mr     spots    the 
"ruing    follows    around    tin    commutator 
■mil  the  sparking  i-  so  bad  that  it  i-  nec- 
sluit    down    the    machine    and 
loan  it.     Alter  cleaning,   upon   first    -.tart- 
king  all   takes  place  under 
tive    brushes,    while    the    m 
run    without    a    sign    of   a    spark, 
after  the  commutator  is  burnt 
■•me.  the  negative  brushes  spark,  but  not 
mil  then. 
I  have  tested  for  short-circuits,  gi 

connections,  but  cannot  find  any- 
nng   out    of   place.      The    machines   heat 

ably. 
What  do  the  other  readers  think 


Phoenix,  Ariz. 


J.  J.  McIntosh. 


Boiler    Room    Economy 

hat    we   have   steam   engines   and 
rbines  down  so  fine,  we  are  deep  in  coal 
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iron   bn  ippose    this    1 

was    made    twice    the    size    with 
compartments,  pan  of  these  arrai 

ite    gases    and    the    rest    for    air, 
something  as  shown  in   Fig.   1.  the  whole 
well  insulated,  and  the  tops  formed  of  a 
number    of    removable,    asbestos 
lids  for  sweeping  out  the  tines. 

boiler  end,  the  air  pas-age-  could 
be  arranged   to   run   down   both 
the  setting  and  enter  the  furnace    I 
the  side  walls  of  the  ashpit,  the  d 
be  kept  closed.     The  probable  results  of 
such   an   arrangement    would    be   that    in- 
stead  of  having   cold   air   rushing   into   the 
furnace,    reducing    the   temperature   of   the 
fire  and   the    1  flfii  ii  ncy  of  the  plant,  there 
would  be  a  fairly  well  ventilated  room  to 
work  in.  and  a  -axing  in  the  coal  hills. 
R.   Cederblom. 
1  lary,  Ind. 


Slide  Valve  Duplicate 


...~.;::~r....... 


smokeless    combustion.    CO    and 
cntagc.  etc.     It  would  seem,  how- 
cr.  that  one  thing  w;  rlooked. 

e  are   trying   to   cut    down    the   air   sup- 
near   the   theoretical   amount   as 
'■in   it   would  appear  that   we  do 
>t  care  in  what  condition  this  air  reaches 
ie  fire. 

In  many   boiler   rooms   the   chimnev   is 
nnected  with  the  boilers  by  a  lonj 


In  order  fully  to  understand  the  action 
of  a  slide  valve,  the  following  plan  may 
be  adopted  : 

1  ■  nter  the  engine  in  the  usual  way.  by 
division  mark-  on  the  crosshead,  guides, 
and  crank  disk,  or  flywheel.  Then  take 
Qff  the  steam-chest  bonnet  and  remove  the 
valve.  Place  the  valvi  on  its  back  on  the 
work  bench,  and  place  a  pie  :e  of  smooth 
pine   hoard  over  the   valve   face. 

Lay  oft  the  lap,  both  inside  and  out- 
as  to  obtain  an  1  sact  duplicate  of 
the  valve,  and  make  sur  that  the  measure- 
ment takes  in  the  part  of  the  valve  that 
the  valve  stem  fastens  to.  This,  in  some 
engines,  is  a  lug  on  the  hark  of  th 
while  in  other-  it  is  a  pair  of  lugs  that 
1  ngage  another  lug  on  the  valvi 
itself. 

With  a  fim  saw  cut  out  the  edge  of 
the  hoard,  hollow  oul  for  the  exhaust 
canty,  and  make  the  duplicate,  so  that 
when  it  is  put  up  against  the  Iocknuts,  or 
lug  on  the  stem,  it   will  occupy  thi 

the  valve  itself.  Then  turn  the 
engine  slowly  in  the  direction  it  i-  to  run 
and  the  events  of  the  valve  can  be 
accurately  not 

First    see    thai    the    eccentric    i-    in    its 
place  and  that  the  valve  travel  is 
equal.      All    this    mai     bi     done    with    the 
ti   :    and    a    better    idea    can    be    ob- 
tained   of  just    what   a   valve    is   doing    in 
this    way   than    by   any   other   method. 

1  loldi  I  u    duplicate 

lug  on   thi    stem  a-   the  engine  i-  turned 
over    gives    one    an    accurate    idea    of    the 
vents    ,,f    the    stroke,    and    they 
larked. 
To  those  who  have  experienced 

with    valve-   of  the   type   u<i-<l   by    tin-    Rus- 
especially   urgi 

ing  thi-  method  a   fair  trial,  a-  to 

-     they    are     q 

puzzle. 

.1  wiks  W.  Little. 
Fruitland.  Wash. 


Separating   Oil   and   Water 


I  he    sketch      I  ■     rate   oil 

from   th,-   „;,],  1 

hi  the  exhaust  line.  The  watet 
and  oil  ,    carrjec] 

through   the   pipe   B   and   discharged   into 

el  D  I  he  overflow  pipe  ./  takes 
>    01,1   and  leaves   the  oil   on   top, 


Water  Overrlo 

ftwr,  .v.  r. 

SEPARATING  oil   AND  WATER 

where  it  i-  skimmed  off  and  used  on  the 
elevators. 

I       V    K  \i  iv 
Conway,  X.  11. 


Cause  of  Engine  Wreck 

I  w  1  ■  a  cross-compound  1  orliss  en- 
gine was  wrecked  in  a  large  flour  mil) 
under  very  peculiar  conditions.  After 
1  wreck  the  writer  was  sent  to 
investigate  the  cause.  I  found  the 
grooved  wheel  for  rope  transmi 
pii  ci  5,  thi  crank  disk  -plit  from  the  huh 
out  about  7  inches,  the  kej  partly  sheared 
off,  the  connecting  rod  bent  and  the  pis- 
ton started  on  the  rod.  breaking  the 
riveted  end  of  the  piston  rod  oft"  in  the 
form   of  a   complete   ring. 

Aftei  ■     the     engineer     very 

closely  upon  the  circun    tan  ■     leading  to 
the   wreck,   I    found    this   condition:    The 
engineer,    a    capable   man.   warmed   up   his 
engine  and  opened  .ill  the  duo-  and  blow 
offs  from  the  receiver,  trap  and  below  the 
ly    under    the 
riser    to    the     bai 
denser.      Then    opening    up    the    throttle 
ted   up  very   slowly.     When 
evol 
minute,    with    no    load    on,    he    started    to 

drips,  and   just   a 
the  engine  room  the   wreck  occurred,  with 

g   j  1   inches   of  vac- 
1  inly   one   blow   was    heard.     The 

I  happened  to  bi  1  Ii  31  to  the 
throttle  valve,  which  he  slr.it  and  made 
a    bolt    for   the   door,   a   perfectly   proper 


reck   to 
water 

•.    temperature, 
me  from 

|i  r,  and   1   so 

iml    al-o 

vould  occur 
.  Lin    under    tl 

that     the    re- 
cylinders   in- 
there  could  be 
i  water, 
I  questioned   the  engineer  verj 

(    trap  working  ;ii  all   til  I 

' 

nothing  wrong  with  it.  but  was  informed 
tlii>  was  one  of  the  reliable  type,  as  it 
always  worked.     The  receiver  wa 

diameter  by   about    10   feet 
th  a  baffle  through  the  center,  the 
steam  inlet  being  ~  inches  and  thi 
to   tin-  cylinder    being     i  1 

inches  The  I'.-ituh  drip  to  the  trap  was 
right  ander  the   14-inch  outlet. 

1  left  the  plant,  firmly  convinced  that 
another  wreck  would  take  place,  but  my 
investigations  did  not  go  as  far  as  I 
should    have    liked,   owing   t«.   thi 

mm.  Now,  then,  what  happened 
about  three  or  four  weeks  ago?  We 
were  informed  by  the  engine  people  that 
their  engine  was  wrecked  again  and  they 
wished  the  to  visit  the  plant  and  report 
to    them   the   c  id    wreck. 

I   found  the  mill   running  with  the  high- 
side    only,    exhausting    through 
the  low  the  atmosphere, 

with    the    relief    valve    of    the    condenser 

Upon    questioning   the   engineer   as    to 

the   can-  1  nd    wreck    ! 

hat  lu-  was  positive  it  was  caused 

by   hack    flow    from    the    condenser.      The 

writer    said    that    it    was    a    physical    im- 

vater    hack    from    the 

condens  while  the  1 1 

was    maintaining    a     16-inch    vacuum.      I 

Ip    under    the    receiver    and 

found   that  it  leaked  badly.     We 

the  relief  valve  on  the  condenser,  opened 

the    water    nozzle    wide    and    started    the 

circulating    pump    up  'd    and 

Utterly  I    any    water   hack    in 

the  exh  Ives  that 

sibly   come    from    that 

source.     By  putting  the  relief  valve  back 

and  starting  the  circulating  pump. 

it    show  ly   that    whi 

ing    the    engine    up    with    no    load    on    a 

vacuum  was  obtained  in  the  receiver.     At 

<■  the  trap  failed  to  operate  and 
a  rush  of  air  under  the  16-inch  vacuum 
back  through  the  trap  carried  the  water 
from  the  receiver  into  th 
cylinder,  causing  the  wreck.  The  dis- 
charge from  the  trap  hes,  open 
to  the  atmosphere.  Taking  the  trap  apart 
we  found  that  the  discharge  opening  was 
about  1  inch  in  diameter  with  a  ball-float 
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valve,   which   opened   wide   undei 
uum    and    allowed    air    to    rush    in.       This 
much    fall,   and    with 

harge   about   level    with   the   bot- 
tom of  the  receiver. 

Hail  there  been  a   -winging   check   valve 
on   the   discharge    from   tin 
dent   would   never   have   taken    pla 
they   had  had   an  automatic  pump  and   rc- 
ceiver  with  a  check  valve  this  would  have 
saved    their   engine. 

1'..   \Y.   'I'm 
go,  HI 


Knock    in  High  Pressure  Cylinder 


A    i.(    and    ->2    by    36-inch    Corliss    com- 
pound engine,  eighl  months  after  being  re- 
of   knocking   in   the 
high-pressure  cylinder.      At    first    it    wa-   a 
hard  matter  1-  this  I 

removing   tin-  cylinder  head;   the 
:i    at    full    load 
as  it  was  with  light   or  no  load. 

After  removing  the  cylinder  head  the 
trouble  was  determined  immediately  by 
bringing  the  piston  to  the  head  end.  It 
was  found  that  the  pi-ton  ring  did  not 
over  to  the  counterbore.  The  same 
trouble  was  experienced  at  the  crank  end 
of  the  cylinder.  As  the  wear  on  the 
cylinder  increased,  shoulders  started  to 
form  and  offer  a  noncushioning  resist- 
ance for  the  rings  at  both  ends,  which 
caused  two  hard,  distinct  knocks  for  each 
r<  \  1  ilutii  'it. 

The  shoulders  wire  cut  down  and  the 
i  the  cylinder  beveled  with  an 
emery  wheel  coupled  to  a  flexible  shaft. 
This  -baft  was  connected  to  the  motor 
shaft  with  a  universal  joint.  The  motor 
v,  a-    a     i  I -horsepower     1 15- 

\"lt.  with  intermediate  fields,  and  a 
maximum  speed  of  3600  revolutions  per 
minute.  The  entire  cutting  was  done  in 
three  hours,  while  the  old  method  would 
have    required   at   least   a   day. 

M.  C.  Saecer. 

Xew  York  City. 


Gage  Cocks 

It   is   usually    conceded    that    the    water 

if   a    I"  till  r    i-    of   such    vital   im- 

■     that    it    and   it-    connections   are 

entitled  till    considera- 

lains    should   be   spared   to 

make  them   as  efficiei  ible.     For 

'   1    .■  ledged   that  the 

me  should  not  be  relied  upon,  but 

as    an    additional    precaution    gage    cocks 

are   provided.     The    idea    is    that    should 

the     glass     or     its    conned 

1  1  ocks   will  dis- 

md  al  0  provide  a  means 

rtaining   the   water   level   until   the 

glass    can    be    put    into    operating    order 

again. 

While  the  importance  of  the  gage  cock 
is  universally  co  eded,  1  have  observed 
in    my    experience    as    an    inspector    that 


.1.  [909, 

they  are  seldom  used.     In  fact,  in  a  great 
many  instances  they  are  not  kept  in  oper-* 

al  ing  "id,  I  .  I  hi-  i-  due  to  tWO 
one  being  that  the  cocks  usually  prOvidBI 
neb  inferior  nature  that  it  would 
require  a  large  percentage  ol  the  engi- 
neei  titw  to  keep  them  in  working 
order  ;  the  other,  that  tin  1 1 
fi  iunded   lai  k  i  i    in    them   be 

cause,  .1  -   commi  mlj    in-tailed,  gagi 
are   little  better  than   useless. 

The   only   reason    for   placing   them   I 

the  water  column  seems  to  he  that  that  i- 
where  they  havi  Ih  mi  placed  for  years 
and  it  has  never  be,  11  cleat  to  in.  w I 
not  connected  directly  to  thi 
boiler  shell  or  head,  where  they  belong  | 
In  this  arrangement  the  gage  cocks  am 
glass  would  be  entirely  independent 
om  another,  which  is  as  it  should  be 
With  the  cocks  on  the  water  column,  i 
the  lower  connection  becomes  chofl 
near  the  boiler,  as  i-  apt  to  occur,  th 
cock-  would  be  of  no  more  value  than  th 
glass.  Because  unless  the  lower  cock  wa 
held  open  long  enough  to  blow  down  th 
water  in  the  column  to  a  considerable  ex 
tent,  so  that  its  failure  to  rise  am 
would  be  noticed,  the  existence  of  an 
trouble  would  not  he  suspected,  alt  bong 
the  water  might  be  becoming  dangei 
ously  low. 

Of  course  this  condition  would  he  n 
vealed  by  blowing  down  the  water  co 
umn  by  means  of  the  blow-down  vah 
provided  for  that  purpose,  when  the  fai 
ure  of  the  water  to  rise  would  call  attei 
tion  to  it.  It  is  seldom,  however,  thi 
the  column  is  blown  down  more  than  t\\ 
or  three  time-  a  day,  and  in  the  meantin 
considerable  damage  might  be  don 
Furthermore,  after  this  condition  was  di 
covered  the  gage  cocks  on  the  water  cc 
umn  would  be  of  no  use.  As  a  matt' 
of  fact,  the  only  value  of  a  set  of  cocl 
placed  on  the  column  is  to  indica 
whether  the  small  opening  between  tl 
glass  and  the  column  i-  clear,  and  tl' 
may  be  ascertained  with  equal  case  ai 
certainty    by    blowing    down    the    coltini 

There  is  no  reason  why  a  34-  or  I-in 
pipe  cannot  be  tapped  into  the  boiler  sir 
or  head  for  each  cock,  even  in  flush-fro 
settings,  which  would  be  the  most  troub! 
some  to  equip.  In  this  ease  the  pip 
could  be  tapped  into  the  head  at  t 
proper  point  and  carried  across  to  a  poi 
just  to  "in-  -ide  of  the  flue-door  hind 
then  through  the  front.  Crosses  and  t( 
should  be  used  for  the  turns,  plugging  t 
open  sides,  so  that  the  plugs  can  he  1 
moved  and  the  pipes  cleaned.  Anotr 
and  perhaps  better  plan  would  be  to  cat 
the  pipe-  to  the  -ide  of  the  flue-cap  '1'" 
by  means  of  45-degree  elbows.  The  pi 
ticular  plan  adopted  would,  of  course,  1 
pend  upon  the  arrangement  of  the  boi 
in  question   and   the   engineer's   individi 

preference. 

M.  Kennett 
Webster  Groves,   Mo. 


' 
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Michigan   State   Convention   of    the 
N.   A.  S.   E. 


nvcntion,  which  was  held  at  Bay 

lj    15,   id  and   17,  was  the  eighth 

.mir.i.il  meeting  of  the  Michigan  orj 

was  one  of  the  most   su 

is    well.     The   citizens    of    Bay 

.   great  interest  in  the  entertain- 

the   visitors   and   did   all   in   their 

make   their   stay   pleasant.     The 

convention  was  called  to  order  b)   Everett 

I,   who   called   upon    Rev.    Charles 

Mar\in.   >>i"   the    West    Side    Presbyterian 

for  the  invocation.    May  • 

en    welcomed   the   association    to 

and  later  both  of  these  gentlemen 

1  attention  to  enter- 

the  delegates.     It  is  a  notable  cir- 

canstancc     that    at    the    closing     session 

vans  and  Rev.  Mr.   Marvin  were 

nd    installed    as    honorary    mem- 

-         \.  A.  S.  E. 

A.    I!.    La   Franier,   State  president,   re- 

to   the   mayor   and   was    followed 

George  !..  Lusk,  postmaster  and 

chief  engineer  of  the   Federal   building. 

F.    VV.    Raven,   national    secretary,   then 

after    which 

■Van  n  T.  Miller.  State  deputy,  was  called 

-  a    few    remarks.     The    opening 

-  concluded    with    an    address    bv 


Edward  1  he    Engineer 

and   his   Relation   to   his 

At  the  business  sessions  means  for 
obtaining  a  State  license  law  were  dis- 
cussed,   based    on    the   experience    which 

the   members    have    had    in    the    past    along 

these   lines,   and   the   convention 

mi  vement    for 

the  coming  year.  A  new  license  committee 

to  take  the  matter  in  hand. 

of  officers  resulted  as  follows: 
A  C.  Benton,  Battle  Creek,  pn  sidenl  ;  II. 
F.  Brandau,  Jackson,  vice-president;  E.  C. 
Smith,     Kalan  tarj  :     \V.     S. 

Detroit,  treasurer:  A.  I  >.  Sharrer. 
Flint,  conductor:    F.    II.    Til 
doorkeeper.     As  trustee  to  fill  a  vacancy. 

Fuller  was  chosen  and  John 
Andrews    was    selected    trustee    for    three 

On  the  opening  evening.  E.  C.  Adams 
gave  an  interesting  exhibitii 
of-hand  at  Ridotto  hall;  and  the  following 
tvening  all  wenl  for  a  trolley  ride  to 
Wenonah  beach,  where  at  the  Casino  a 
was  provided,  after 
which  many  of  the  visitors  formed  a  danc- 
ing party  at  the  pavilion  while  others 
nd  other 
amusements.  The  meeting  closed  with  a 
grand  excursion  on  Saginaw  bay, 
steamer  "State  of  New  York."  the  evening 
of  Saturday  the  17th. 


Kalamazi  0  was  selected  .1 
next    meeting,    which    will    bi 
the  third  Thursday  of  July,   1910. 


Obituary 

Joseph   W.    I  hompsi  n,  inventoi 
steam-engine    indicator    which    bears    the 
name    "American -'I  hompson,"  died  Thurs- 
day,  July    15,   at    his  5    lem,   0. 
Air.   Thompson   was  also   the  inventor  of 
many    features    of    the    Buckeye    engine. 
Ilj    the    valve    mechanism    and   the 
automatic    governor.      He    was    a 
with  the  Buckeye  Engine  Company  prac- 
tically all  In-  business  life.     1  [e  . 
1  lecember  23   1833. 


The    length    of    time    required 
gases   to  pass    from   the  coal   to   the   heat- 
ing   surface    probably    averages    ci 
ably  less  than   one     ecom  1    which 

and  air  must  be 
intimately  mixed  when  large  volumes  of 
gas  are  distilled,  a-  at  times  of  hand  firing, 
or  the  gas  must  be  distilled  uniformly, 
as  in  a  mechanical   stoker. 


Small  sizes  of  coal  burn  with  less  smoke 
than  large  sizes,  but  develop  lower  ca- 
pacities. 
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Steam  Jets  for  Boiler   Furnaces 

1    that 
steam  blowing  into  a  boiler  furnai 

j  ..I'  the  fuel  "ii  tin 
On  tin.'  •  a  claim  i-  erroneous, 

and   oxygen,   requires 
amount  of  heat  thai  i-  given  nil 
when  a  mi  is  formed  by  the 

i    hydrogen   ami   oxygen.      Vsidi 
from  tl  -  uli  matter  to  burn 

i  in  tin-  average  furnace  ami,  even 
after  tin-  steam  is  decomposed,  it  i-  very 
likely    that    most    of    the    hydrogen    will 
.    tin-    slack.      In    ad- 
dition, it  shouli  that  the 

hydrogen    to 
water    i  ount    ob- 

tained 

oi  Midi  Ij .  i!i'  re  w  ould 

available   from   this   source 
to  burn  tin-  coal  ami  in  tl 
led. 
It  is  then  evident  that  the  onlj 
for    which    a    steam    jet    can    be    advan- 
mix  the  air  at 
■  1  >     ami    prevent    tin     li 

surface  of  the  boiler  before  I 
ignited.  It  i-  usually  found  applied  to 
in  cases 
the  supply  of  air  is  toi 
When  not  automatic  in  action  it  very  fre- 
quently happens  that  tin-  jets  are  allowed 
to  remai  i  ng  and,  with  an  ad- 

justment   necessary   to    prevent 

f   firing,  the  tendency   is   i 
rather    than    to    COl  - 

al.      If  a   certain   amount    of   air   is 
admitted     with     the    steam    and    the     jets 
regulated,  it  is  pi  ssible  to  better 
combustion   ami   save  coal,  but   all   things 
red,  steam  jets  are  usually  expen- 
sive   and  ested   1        '       United 
form   of 
mechanical  stoker  properlj    sel   under  (he 
boiler  i 


Why  Not  Condense  ? 

In  many  situations  where  water  is  avail*- 

i       in    may  be 

d    and    the    i  ;     horse- 

■  Mir     very    materially    reduced    by 

illatimi  "f  efficient  o  mdi  n 

paratus       Increasing    the    mean 

cylinder'ten  pounds 
of  o 
a  comparatively  -mall  pumping  outfit  pre- 
sents an  opportunity   for  economy  that  is 
too    obi  i  need    argument 

densing  tin-  exhaust  from  simple  engines 
n    given    much    more   attention    in 
foreign  countries  than  here.  When  Charles 
■    r    had    his    engine    on    exhibition 
land,    in    1862,    he   was    frequently 
asked  :    "Where  is  1'  1  "  "I  low 


Vugust  .; 
is    the  air  pum]  On  being 

■  1  that  no  condenser  was  1: 
ihe  engine,  the  inquirer  l"-t  all  intereJ 
in  the  I'm  ;i  1  Mien  1  ngini  .  So  marked 
was  the  lack  of  interest  111  or  the  disaa 
ig  iln  essentia 
feature  of  a  condenser  that    Mr.    Porta 

11     and    build    a 

•  r    and    attach    11    to    In-    engine    ill 

order   in   gi  I    tin    attention    to   which    his 

radical  d  m  pre\  ious  prai  tice  I 

and  operation  entitled  him. 

In    many    instances    noni 

gines   are   installed   because   of  either   the 

high   com   or   the  diffii  ultj    attending  the 

Winn     it 

wi nil'l  1'  to  rut nl' 

ondcnsif« 

tower  will   permit   the  use 
j'  in '  addition! 

ike   up    for    tin     .  caporatij 
in   the   cool 

1    water  made   by   run- 
1 
here   the 
steam   is   utili  1  d   to 
Mich    advantage    that    the    u 
hi  user  wi  luld  pi  1  ir  practice, 

re  in  i'  numen  ius  othi  r  cases  where 
mditii  in  il"i  s  in  it  exist  ami  w  here 
'li.  la.  1.  ol  ci  mdensing  equipment 
ing  money.  (  if  course  this  is  an  old  Mory. 
ami  it  is  surprising  how  many  plant 
ov.  ners  fail  to  reo  gni  :e  its  point. 


"Do  It  Now"  and  also  Well 

flu-  crisp  littL  injunction  to  "do  it 
now."  which  on,-  sees  hanging  in  almost 
every  business  place,  applies  to  nothiag 
more  forcefully  than  to  making  repass 
and  adjustment  in  .1  power  plant.  Ii 
a  gland  -how-  suspicious  indications  pj 
approaching  leakiness,  don't  wait  until 
-team  blow-  through  in  a  continuous  jet; 
1  epack  it  ai  ila  earlii  po  ibli  moment. 
If  indicator  caul-  suggest  leak)  pi-tor 
adjustments  that  are  not 
quite  right,  lots  of  trouble  may,  and  lot 
ot  waste  will,  he  pii  Milled  by  making 
them  good  immediately.  When  a  com 
mutator  begins  to  look  dingy  or  a  rheostat 
shows  a  had  -park  upon  moving  front 
one  point  to  thu.  next,  don't  wait  until 
a  circle  of  sparks  surrounds  tin 
mutator  or  the  rheostat  breaks  down  and 
disables  the  generator 

Promptness,  however,  is  not 
requirement  in  cases  of  this  kind  W 
ju-tnicnts.  repair-,  etc.,  must  be  attend© 
1,  i  n, ,t  1, nl\  "in  ,-,•."  hut  thoroughl)  and  care- 
fully. Temporary  work  ami  makeshifts 
are  the  cur-e  1  f  many  a  power  plant  asi 
Ii  repair-  are  prac- 
tically   temporary    work. 

We    once   knew   an    engineer   who   wor( 
out    the    commutator    of   a    line    gi 
in   seven   mouth-  by   repeated  turning  off 
I,,  discover  tha' 


]'<  '\\  ER  AND  THE  ENGINEER. 


c  sparking  which  made  frequent  turning 

•-.r\  was  due  to  driving  the  ma- 

ine  far  :i!u  >\  o  its  rated  speed,  so  that 
full  load  the  field  strength  was  onlj 
jht)  per  cent,  of  what  it  should 
n;  frequent  brief  overloads  pro- 
display   similar  to  a   Fourth   of 

ly  pinwheel.  The  moral  of  this  little 
is    that    it    is    not    always   enough 

•rely    to    make    a    needed    repair;    the 

if    the    trouble    which     made    it 

to   •!"   the  ould   be 

g  out  and,  it  possibli  .  n  mi i\ ed. 

The  principal   reason   that   most   power- 

mt    apparatus    will    not    -how    anything 

■jino  efficiency  after   six   months 

e    that    it    did    before    is    that    it 

p    tit!  perly.      It    is. 

ge  that 

steam  engine  will  usually  keep  turning 
holds 

t.      If    it    would    lie    down    as    soon    as 

f  piston  or  valves  or  rod  packing  leaked 
.    there    would    be    fewer    uneco- 

mical    steam    plants. 

Whatever  you  do,  do  it   well;  it  means 

■  w  i  <rk   thi    \  ear  '-  iund. 


The  Combustion  Space  of   a 
Furnace 


As    the    village    street    which    afterward 

'became   the   city's   thoroughfare    followed 

the    trail    which    a    wandering    calf    made 

the  woods,  so  boilermakers  have 

the   designer   who   put   the    fur- 

ites  twenty-four  inches  below  the 

ell  regardless  of  the  futut 

the   boiler   or   the   nature   of   the 

fuel    to    be    used.      With    anthracite    this 

1  he  short  flame,  even 

with  the   deep'  if  ever 

the  comparatively  cold  shell  of  the 

■  be  extinguished  and  go  up  the 

as  smoke,  with  a  large  percentage 

inflammable    gas    unburned.      But 

with  bituminous  coal  the  case  is  different. 

If  a    knife    blade    or    any    small    piece    of 

steel  is  held  in  the  flame  of  a  lamp. 

•.ill   be   made   around   it   and    will 

long   as   the   piece   is    held    in 

le,  or  until  it  becomes  so  hot  that 

ve  no  chillinij  the  gases 

ne  in  contact  with   it.      If  chilled 

the   temperature   of   ignition   a   gas 

.   and   this   is 

it    happens   when   the   flame    from 

il    strikes   the    comparatively    cold 

I  i  11,   and   the  burning   gas   loaded 

with  carbon   dust  and   hydrocarbon  vapor 

U  chilled  below  the  burning  temperature 

■  out.  allowing  the  -moke  to  go  up 

'he  flue   instead   of  being  burned. 

is  devices  for  admitting  air  over 
he  fire  just  after  coaling  have  been  tried 
>vith  more  or  less  success.  They  are 
successful,  however,  just  in  proportion 
is  they  interpose  a  nonconducting  sheet 
if  air  between  the  flame  and  the  boiler 
•hell,  preventing  the  cooling  process  from 
nking  place  and  permitting  the  uncooled 


luces  to 
some  extent  the  amount  of  smoke  that 
otherwise  be  made,  but  it  means 
i  all  the  heat  that  is  used  to  raise 
the  temperature  of  the  surplus  air  to  that 
of  the  gases  with  which  it  is  mixed  in 
passing  through  the  combustion  chamber 
and    the    boiler   tubes. 

If    the    grates    could    be    placed    at    such 

im   the   shell 
that  with  the  deepest  of  fires  and  the  long- 

est    of   flames    only    thi  burned 

could    come    in    contact     with    the 
bi  iler.     smoke     would     be    much 
at   least,  and  in  many  cases  prevented  en- 
tirely.     How    far  to   place   the  gra 
low   the  boiler  may   be   a  del 
but  that  it  should  be  much  more  than  the 
usual    two    feet    is    evident. 


Buying  Coal 


There  lias  recently  been  published  by 
the  United  States  Geological  Survey  a 
bulletin  in  which  are  given  the  results  of 
the  experience  of  the  Government  in  the 
purchase  of  coal  under  heat-unit  - 
I  he  contract'  irs  gave  thi  | 
which  coal  would  be  furnished, 
value  in  B.t.U.  and  the  percentage  of  ash. 
were  reduced  to  a 
uniform  basis  on  the  cost  of  one  million 
heat  units  for  each  kind  of  coal,  taking 
into  consideration  also  the  ash  and  heat 
and  that  coal  which  yielded  the 
one  million  heat  units  for  the  least  cost 
was  taken  as  being  tendered  by  the  lowest 
bidder.  Deductions  were  made  from  the 
contract  price  for  any  excess  of  ash  or 
decrease  in  heating  value,  and  bonuses 
were  paid  for  decrease  of  ash  ami  excess 
of    beat    unit-. 

It  i-  Stated  that  the  Government  has  as 
a  result  made  a  marked  saving  in  its 
coal  bill  and  has  in  many  install 
ceived  a  much  better  grade  of  coal  than 
was  specified  in  the  contract,  while  the 
ns  for  inferior  grade-  more  than 
■'  for  the  cost  of  handling  the 
extra  amount  of  ash  and  the  loss  in  heat- 
acity.  If  a  businesslike  way  of 
dealing  with  the  coal  question  has  resulted 
so  well  for  the  United  Stale-  Government 
[lure  i-  no  reason  why  it  would  no 
equally  to  the  advantage  of  the  private 
consumer:  but  to  the  avei 
man  coal  i-  -imply  coal,  and  hi-  chief 
anxiety  in  the  matter  is  to  get  the  amount 
needed    for   use  in   hi-  plant   at   thi 

.   forgetting  that  be 
may    by    this    •  paying    a    gnat 

deal  more   for  what  heat   he  gets   than   he 
would   if  he   bought   a   higher-prii 
containing    less   ash   and    water   and    more 
heat  units. 

As  we  have  pointed  out  before,  heat  is 
what  is  wanted  and  what  is  paid  for  in 
the  end.  and  ash  and  water  are  not  only 
useless  but  detrimental,  reducing  the  effi- 
ciency of  the  fuel  and  adding  to  the  labor. 
The  ashes   have  to  be   shoveled   into   the 


furnace    with    the    coal    and    shoveled    Out 

after  the  combustible  i-  burned;  the  water 

has  only    to  be   -hoveled   into  the   furnace 
and   goes   out    itself,  but    after   hav  il 

od  perc<  ntage  'if  the  heat  of  the 

himney.    taking    most    of    it-    heat 
with    it.       While    the    heat-unit 
purchasing    coal    entail-    thi 

tii  'ii-  "i 

i-     -Hull! 

rived    from    thi-    plan    of    1 


The  Sign   upon   the   Wall 

The    followill  .v  ritteii, 

upon    the   wall    of   a    plain  : 

"The   success   of   a  plant   of   thi 

pends  so  largely  upon  the  intelli- 
gence, -kill  anil  fidelity  of  all  the  men  in 
our   employ   that    we   cannot    too 

riously  charge   each  and  every  man 
with  the  responsibility  i  f  his  position.     A 
little  lack   of  attention  to,  or   wai 
terest  in,  the  many  del 

to  the  can-  of   each   man   will   in   the   ag 

lars  each  week.  The  waste  or  using  of 
more  oil  than  actually  required,  or  of 
ammonia,  the  lack  of  skill  and  care  to 
economize  coal,  attention  of  tankmen  to 
sec  that  water  is  not  drawn  too  low  in  the 
Ii  r.  the  want  of  minute  care  in 
hi  Iding  storage  temperatu'ri 
rect  point;  all  of  these   items   and  many 

i  ill   not   only   reflei  ' 
acter  of  the  business,  and    standing   with 
the  trade,  but   will,   at   the  end   of  the   sea- 
son, mean  hundred-  of  dollar-  difference 
in   the   earning-   of   this   company. 

"We  want  to  charge  each  and  every 
man  with  the  responsibility  of  his  posi- 
tii  m,  and  :;  e  ni 

the  management,  to  the  making  and  main- 
taining of  our  business  at  tl 
of    efficiency    and    economy    of    operating 
have  alvvav  -  and   by 

every   man    feeling    a   proper    interest    and 
responsibility  for  his  work. 

ess  by  which  we  will 
all    permanently   benefit. 

the  leaks  and  wastage,  and  im- 
proper   operation,    that    has    tu !    many 

a    business    from    success    to    failure,   and 
with    thi  'ion    of 

you  all  the  re-nit  will  be  only  success,  and 
in  achieving  this  end   permanent   employ- 
ment and  an  increased  valui  ' 
„ 

"Succi  any  one 

man.  bul  intelli- 

ill." 


Although  hand  fired  furnaces  ;-: 
crated  without  objectionable  smoke,  the 
fireman  is  so  variable  a  factor  thai  the 
ultimate  solution  of  the  problem  depends 
on  the  mechanical  stoker:  in  other  words, 
the  personal   element    must 


Loss  of  the  Steam-engine 
Cylinder 


of   ihe 

Cylinder"    takes    the    very 

uth;  and  the  mention 

ch  sely 
preliminary   l 
vertical      triple-expansion 
It   by   the   Wisconsin 
r    the    city    of    Mil- 
engine    «liil    not,   at    first, 
manj  experi- 
mental  variations   were   made  in   the  re- 
discover 
:  he  trouble  was  finally  lo- 
cated ii  ' '  medied,  but 
in  the  meantime  we  found  that  as  a  means 
nom>   of  the  engine, 
in  the  steam  receivers  were 
the  duty  being  practically 

noticed,  and 
■   the  ri- 
ii  the  lubricating  oil  in  the 
ming   in   an   atomized 
Under  into 

the  trap 

with  ti  ,r",n  th's  rc~ 

- 
in   exactly   the   state 
n   of  the  inter- 
mediate   and  low-pressure  cylinders. 

in  the  jackets 

•    by   any   means 

.lata     obtained 

of  much 

igemi  nts  with 

Hamilton,    engineer-in-charge    of 

:tli  Point  pumping  - 

experiments    sometime    this 
summei  ine,    if    possil 

l,1  on  the 

1  have  made  man)  ■'■  it'1  en- 

;,  at  from 
ther  i  an  increase 

condition  of  the  latter  bod)  wherein  it 
will  -perform  more  advantageously  in  the 
cylinder    of    the    ei  ;  ially    when 

the  latter  body  is  not  brought  to  a  super- 
heated  state.     1   am  equally   at 
see  why   jad  '   cylinder  with 

acket    temperature  the   sat 
initial  cylinder 

'  give  an)    in  i  i  :iency  to 

that    cylinder,    when   the   conden 
the  Jacket   steam  is  taken  into  considera- 
tion. 


POWER  AND  THE  ENGINEER. 

Lei    ,  example,   a    cylinder 

,st    thorough    manner 

with  the  best  nonconducting  material.    I  In- 

condensation  per  hour  within  the  cylinder 

will   approxin  '»    number   oi 

radiating  sur- 

j   ee    difference    betwi 

pi  rature   within  and   without 

the  cylinder  walls  during  the  revolutions 

1,    of  the  engine. 

we  consider  the  high-p 
cylinder  of  the  triple-expansion  engine, 
having  a  radiating  surface  of  50  square 
feet,  taking  saturated  steam  at  150  pounds 
.  ami  exhausting  into  a  receiver 
where  the  prcs-nrc  i-  30  pounds.  'I  he 
initial  temperature  is  365  di 

snam  i-  --:i  '1'  grees  Fahrenheit,  the  aver- 
age     temperature      throughout      thl 

being  approximately  -")-•  degrees  Fahren- 
heit. If  the  temperature  1  f  the  surround- 
ing ;,ir  ;  Fahrenheit,  the  con- 

1  '   times 

j,,2  —  So)  =   io,6oo        C. 
In   jacketing  '    we  will   in- 

the  radiating  surface  from  10  to  15 

per  cent.,  -ay  to  55  square  feet,  and  the 
1    1  adiating  sur- 
al   Ihe    initial 
pressure   in   the  cylinder   or   365   degrees 
Fahrenheit,  am  ion  per  hour 

1    >    55  (365  —  80)  =  15.' 

or    4;    per    cent,    more    than    in    the    Inst 
otidition   hene- 
,  1  .  I    1 
r   ami   the   heat    givi  1 

■  di      taki      -n  1  qual 

number  of  heat   units   from  the   steam   in 

ket,  and  the  heat  transferred  to  the 

steam     jackets     takes     place     during     the 

as    ihe    working 

If     we     also     jacket     the     inter- 

1  •  :  idi  rs,   as 

I   custom,   thi 

in    the     '  jacket     will     he    to 

give   up   practically   half   of   this    effect    to 

the  -team  exhausted  ondenser, 

I)    wasting   that   amounl    of   heat, 

hut    givin 

aintain  the  vacuum. 

iductor  of 
ed     'Ah.  11    engine 

■,.;,<1     the     exhaust 
barrel  in  thi 

,  demonstrated 
■  in  a  pumping  engine  such 
as   I  have  mei 

as     to    per    eel  total    condensed 

steam  jackets    and    re- 

ii.  m  ni  nconductor 
of  heat,  and  a  partial  or  perfect  vacuum 
is  still  better.  no  cur- 

rent of  air  or  vapor  moving  through  the 
jacket  of  the  steam  cylinder,  a  vacuum 
in  the  jacket  space  should  give  very 
marked  results,  and  1  hope  within  a  short 
figures  showing 
t  merit  of  the  application  of  this 
idea   to   the   Corh-     engine. 


August  .; 

Meeting  of   the  Ohio  Electric 
Light  Association 

fteenth  annual  convention  of  tfl 

.cine    Light    Association 
at    the    I! 1'.    llOU   e,     1-1'  '1".    '  '  ,     fill)     fl 

itinued  for  the  following  two  da]l 
after  which  headquartc  rs  wen  tra 
to*  "The  Breakers,"  at  Cedar  Point,  <  >.. 
where  the  meeting  ended  on  the  [6tli  with 
a  banquet  and  grand  ball  at  the  ColiseuM 
Mayor  Brand  Whitlock  of  Toledo  wfl 
nvention,  which  was  presida 
over  b)  Past  President  W.  1'.  Engle,  in 
the  absence  of  President  C.  R.  McKay. 
formerly  of  Toledo,  but  who  had  removfl 

from  the  State.  During  the  sessions. 
« ere  read  on  many  subji  c(  per 
to  the  operation  of  lighting  plants. 

with  spei  ial  referenct   to  the  de>  dopms 

in  economical  mean-  of  lighting  anil  nictll- 
ods  of  handling  the  situation  which  has 
been  bro  ighl  abo  11  b)  this  development. 

( If  the  papers  hearing  directly  on  1 
hui-e    operation,    "Boiler     Room     1  1  one 
mics,"  by   X.   11.   Avers,  was  of  interest  as 
outlining  simple  common-sense  methods  of 
improving  the  efficiency  of  the  h.  nl 

"Engine  Room  Management."  b)  <  I 
Brosius,  explained  how  powei  hou  1  m 
erations  could  be  systematized  to  bring 
up  the  general  efficiency.  Ihe  question  of 
records  was  also  taken  up  and  illustrate " 
b)  diagrams  and  reproductions  of  actua' 
record  -beet-  in  a  large  power  plant  ami 
many  suggestion-  for  instituting  such  a 
system  in  other  plants  were  given.  Other 
papers  read  at  the  convention 
follows: 

"Report  on  the  Titanium  Carbide  Arc 
Lamp."  by  C.  R.   McKay. 

•'Resilience  Lighting  ill  Detroit."  by  F. 
T.    Mather. 

"Plans    to    be    Followed    in    SupplyiM 

Lamps  to  Consumers,"  by  J.  C.   Rothefl 

-The  Commercial  Organization  of  I'.lec- 

tric   Light    Companies   and    their    Relation 

to  the  Public,"  by  C.  C.  Custer. 

"Factors  that  Should  he  O  n-idereil  ill 
Making  Street  Lighting  Contract  ,"  1 
Samuel    Rust. 

The  entertainment    features  of  the  pro- 
gram were  elaborate  and  included  a  ban- 
quet   and   theater  party  at  the   Casino  on 
■   evening,  a   trip  to  Toledo  besfl 
day,     followed    by    a    six    o'clcH 
hicl  'ii  dinner,  with  a  grand 
ball,   and    vaudeville   stunts  by   the  amuse 
nient  committee. 

The  most  pretentious  excursion  of  all. 
however,    occurred    Thursday    afternoB 

when  the  entire  convention  left  on  special 
cars  for  Sandusky  and  Cedar  I '"int. 
where,  after  the  festivities,  the  meeting 
adjourned  to  assemble  next  year  at  a  point 

selected    by    the    advisory    committee. 

Officers  for  the  ensuing  year  are  J.  C. 
Roth,  iv.  East  Liverpool,  O..  pn -i'lcnt; 
E.  11.  l'.ril,  Youngstown,  ()..  vice-presi- 
dent; and  li  I  Gaskill,  Greenville.  0.. 
secretary-treasurer. 


' 
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Power  Plant  Machinery  and   Appliances 

Original      Descriptions      of      Power      Devices 
No     Manufacturers'      Cuts     or      Write-ups      Used 

MUST     BE     NEW     OR     INTERESTING 


"Utility"    Oil    Separator 


.■  "Utility"  oil  separator  is  manu- 
red l'\  I  Steam  Specialty 
■any.  542  and  544  West  Broadway, 
York  City.  In  operation,  the  ex- 
steam  entering  the  separator  is 
ly  expanded  in  volume  and  reduced 
locity  and  the  course  of  the  steam 
:ed  in  direction  before  passing 
gti  the  large  impinging  area  of  the 


under  vacuum  conditions  and  between 
reciprocating  engines  and  low-pressure 
turbines,    and    in    refrigerating    pi 


An    End   Packed   Pump 

The  illustration  sho  of  pump 

use    with 

high    pressures,    but    specified    for    boiler 

feeding  and  similar  work  at  pressures  of 

from    125  to  300  pounds  per  sq'uare  inch. 


■'.rain  than  the  packed   pisti 

I  he   vah  are   arranged 

hing  the  valves  quickly  and  in  a 

convenient  manner.     The  plungei 

held   rigidly   in   line  bj    the  side  tie   rods 

iported  1>\   long  bron  :e  lined   stuff- 

is  said  to  be  no  per- 

I I  ptible  wear  on  the  packing.  Larg< 

arc  provided  so  as  to  obtain  long  service 
with  no  packing 

The  valve  motion  is  operated  I 
levers  working  in  the  crosshead 
The  steam-valve  rods  are  provided  with 
nuts  for  adjustment  anil  accurate  setting, 
and  steam  cylinders  of  12-inch  stroke  are 
fitted  with  suitable  cushion  ports  and 
regulating   vah  10th    op- 

eration   as  possible.     This  pump   i^  made 
by    the    Buffalo    Steam    Pump    Company, 
V  V. 


Another  Metal   Boiler  Cleaner 


THE      UTILITY      OIL  SEPARATOR 


halls   in   a   steam   boiler  will  clean 
the    old    scale,    prevent    the    form: 

op  corrosion  and  pitting,  tal 
the    SCUm    and    keep    the    water    and    the 
surfaces  clean  and  pure,   the   disco 

I   will  !"■  a  bigger  1 1  to 

engineers  than  the  invention  of  tl 
pound  engine  or  the  development  of  the 
superhe; 


ight-iron  chain  and  battle-. 
affles    arc    arranged 

:   .rate    the    steam    (low    and 
iuch  capacity  that  no 
1-  created,  it  is  claimed, 
parated    oil     is    precipitated    by 
itc    direction    to    the 
■earn,    into    the    larj 
rip  chamber,   from  which,  together  with 
1;  nsion    chain:, 
rged  by  means  of  a  trap. 
It  i-    Mated  that   with   this  principal   of 
ation    th<     baffli  •    never    require 
-    for   cleaning   purposes,   and   are 
area   that   the   first    few    take   out 
ind  the  remaining  ones  do 
any    trace    of    oil.      The    maker 
uarantees   that    every   drop   of   condensa 
on  beyond   the   outlet   point   may  be   re- 
irned  to  the  boilers  absolutely   free  from 

! 

Tin-  oil  separator  1-  suitable  for 
mnection   with   vacuum-heating    - 
ir  keeping  the  thermo  valves   free  from 
1   and    accumulated    grit:    al-o    for    use 


END-PACKED    PUMP 


As    all  xternal, 

breakagi 

king  the 
"slip"  i-  redu 

For    boiler    feeding    the    pi 
tween  the  steam  piston  and  water 

as   in   a   packed    pis- 
ton pump,  for  the  same  pressure,  but  the 
of    the    end-packed    water    end    is 
said  to  be  better  able  to  withstand 
pansion    and     contraction    and     continual 


We  di 

impure  feed  water  can  be  so  easil; 
side-tra  not  know  of  any  ex- 

■1.  chemical,  electrical  or  mechani- 
cal, why  any  metal  suspended  in  boiler 
water  should  neutralize  its  chemical  char- 
acteristics  and    render   it   an    ideal 

ml    so  many  things  work,  as    Pro- 

and    so  many  things  that  ought  to   work 
don't   work,  that  one  i-   not   warranted  in 


• 

iral  laws 
ned. 
ticul    Metal    B 

Bank   building, 
New    ii. 

in    the    accompanying    engraving.      It    i- 
for  balls  of  a  metal 


•i  of  which  is  m  t  revealed. 
They    will    put    it    into   your   boiler   and 

you   can   watch   it   work   and  pay    for   it    it 
what  thej  claim.    There  does  ii'>t 
be  much  risk  in  such  a  i 
tion,  and  if  it   is   found  to  do  more  than 
r  two  "f  zinc  would  suspended  in 
ic  way.  it  ma)   be  \v..nh  the  price. 
similar  device  upon  the  mar- 
,i    sh,,rt    time   eight   or   ten   years 
cylinderful  of  plates  of  a  mysteri- 
ous   alloy    through    which    the    hot    water 
was  pumped  to  the  boiler.     It  was  hacked 
up    by    numerous    and    enthusiastic    testi- 
monials   and    indorsements.      If    it    would 
ne   what  was  claimed   for  it.   there 
would  not  he  a  boiler  running  today  with- 
On ;    hut   the   \  cry   memory   of   the 
thing    was    Si  il     needed    this 

recurrence   to  recall   it. 


'Fansher"  Belt  Fastener 


The  illustration  plainly  -' 
struction  of  the  "Fansher"  belt  fi 
made  by  Fansher  Brothers,  18  to  24  Ben- 
1 ;.  I  >ayton,  t  1.  It  consists  of  a 
metal  piece  of  a  width  corresponding  to 
the  belt  on  which  it  is  to  be  applied,  hav- 
liarly  shape!  1  eth  de 

signed    to    hold    securely    the    two 

the    belt    together.      It    is    readily    applied. 


5HER       FASTENER    ATTACHED    TO    BELT 

can   be   easily   removed,   and   in    service    is 
said  ti"'  ends  ,,f 

the    belt    sag    out    of    alinement. 

The  illustration  shows  the  manner  of 
application.  Being  made  of  metal  the 
fastener  is  durable  and  it  is  claimed  that 
it  tends  to  prolong  the  life  of  the  belt. 


P<  l\\  ER  AM'    I  MK   ENGINEER. 

"A.  M.  C."  Elastic    Metallic 
Packing 

The   "A.    M     C."   elastic   metallic   pack- 
in,  air.  ammonia  and 
water.      It    is   manufactured   b)    thi 

in.  i.m  Wil- 
liam strcu.  New  York  city.  This  pack- 
antifriction  metal  accuratel)  fitted  to  rods 

and     backed     up    with     specially 
;il, ton-    packing     whi  resilient, 

holds    the    metal    to    [he    rod    and    allows 
considerable  movement  on  the  roil,  should 
■   of  alinement.     Thi 

ed  to  wear  will  last  ill- 

.  it  is  claimed,  retaining  1 

ity,  and  will  keep  the  metal    rings 

steam-tight    to    the    roil.      The    packing    as 

applied   to   a    pi-ton    roil    is    shown    in    the 

illustration. 

It    is    claimed    that     for    pump    use    this 

will  wi  rk  at  [80  pounds  pressure 

;:ml   a   variation   in   temperature  of   from 


^UgUSt    .,.    I <)C«). 

for  indicating  work 
and    the    average    number    per    minute 

nined  i-  mon  ai  urati  Eoi  such  pi 
pose  than  if  the  revolutions  were  merj 
counted    intermittentl)    by    the    ordini 

instrument,     \noih,  r  feal        i 
fact    th  ird    charts    can    bi     " 


"a.  m.  c."   packing    in    stuffing    box 

70  degrees  to   140  degrees;    also,   it   can- 
not   burn    out,    is    not    affected    In     change 
of    temperature    and     will    not    leal 
on   starting  a   1  Further  than 

this,  it  is  claimed  to  be  perfectly  elastic 
and  equal  in  this  respeel  to  fibrous  pack 
ing.  It  is  made  of  the  best  antifriction 
metal. 


Crosby  Reducing  Wheel  with 
Recording   Counter 

A     reducing     wheel     with    a     recording 
for    determining    the    number    of 
revolutions   of  an   engine   per   minute  has 
by  the  Crosby  Steam 
ind    Valve    Company,    97    Oliver 
-treet,     Boston.      Mass.     The     illustration 
rice   with   the   recording    111 
dicator   attached.     The   latter   is 
by  the  moving  parts  of  the  reducing  wheel, 
and   records   on   a  chart  every   revolution 
of  the  engine;   so  that   during  the  taking 
of  the  diagram  by  the  indicator  attached 
to  the  reducing  wheel   the  revolutions  of 
the  engine  are  recorded  simultaneously. 

Its   capacity  to  record  5000  revolutions 
per  minute  permits  its  being  used  during 


CROSBY    REDUCING    WHEEL    AND    k i 

COL'N  in; 

served  and   filed   with   the   diagrams  take 
by  the  indicator. 


"Sterling"   Automatic  Lubricator 

The    accompanying     illustration     show 
the  "Sterling"  automatic  lubricati 
plied   to   the   plunger   of  a   hydraulic   ek 
vator.    The  grease,  or  lubricant,  i 
into  the  grease  lantern   when  the  elevate 


IWr,  .V.I 
.1."    AUTOMATIC    LUBR] 

i~  a!  the  extreme  end  of  the  down  run  an 
on  the  bumpers.  The  lantern  i 
a  fit  on  the  plunger  rod  and  floats  with  i 
It  is  simple  in  construction,  has  nothin 
to  get  out  of  order  and.  requiring  n 
special  tools  to  attach,  it  can  he  put  0 
by  anyone.  It  is  also  claimed  that  it  wi 
not    rust    or    pit    the    rod,   but   will    sav 


A    -  I,    l'K>). 
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ing,  ami  will  feed  only  when  the 
itor  is  in  motion;  also,  that  it  will 
sit  tho  grease  on  all  parts  of  the  rod 
My  at   all   times. 

is  a  forced  feed  and  is  adjustable  and 
ely  automatic  in  operation,  and  de- 
■d  to  feed  any  kind  of  grease  without 
jng,  spattering  or  waste.  This  lubrt- 
•  is  manufactured  by  Germain  Hogan, 
.  X.  V. 


Air  CllarnSii . 


The  Venturi  Meter  in  Power 
House  Work 

t'enturi    meter    was    invented    in 

Clemens    Hersehel,    Mem.    Am. 

j.    and     Mem.     Inst.     Civil 

measuring  water  in  large  quan- 

r     hydraulic     companies,     water 

amounts  of  water 

lie  modern  central  station,  upon 

I.    and    the    development    of    the 

ind  capacities,  upon 

its  extensive  use  in 

>rk,  and  it  will  be  well  f<  r 

engineer  who  has  not  alread; 

■quaint    himself    with    its 

lities. 

the   water   in  a   pipe   is   standing 

II.     the     pre>sure     will     be     the     same 

it  the  length  of  the  pipe  for  the 

I.     When  the  column  of  water  is 

lotion,  a  part   of  the  pressure  is 

ito  velocity,  but  the  sum  of  the 

1 1     and    the    pressure    nec- 

ice    the    velocity    at    that 

be   constant,    friction   neglected 

lint  in  the  same  horizontal  plane. 

i,    in    17  ii.    observed    that    when 

discharge  through  a  con- 

roat.  as  in  Fig.  1.  there  is  a  suc- 

n  at  the  small  diameter,  diminishing  as 

•    diameter    increases    on    the    delivery 

ire  at  this  point   is 

1  rsion   of   static   pi 

ity.     The   water   would   not   in- 

j'i  to  discharge  the 

ntity  through  the  restricted  pass- 

me     time    that     it    flowed 

'  e    larger    pipe    without   a    con- 

lifference   in   head   between    the 

int  where  the  diameter  was  largest  and 

;.    began    to    increase,    and    the 

■oat  where  the  velocity  i-  highest.  'Phis 


* 


could  find  some  useful  relation  between 
reduction  of  pressure  at  the  thro 
the  velocity  and  hence  the  quantity  of 
water  passing,  constructed,  in  1887,  a 
I  and  a  nine-foot  meter  embody- 
ing this  idea,  and  which  for  that  reason 
he   named   the    Venturi    meter. 

At   ./,    Fig.    1.   the   pipe   is   of  the   full 
diameter,  at   B  it   i-  reduced   to  thi    throat, 
parallel  «  ailed    sec- 
tion, .1  restricted  ana  requiring  the  water 

nsiderablj    increased 

velocity,     Beyond  the  throat  the  tube  en 
1  ■  ,  . 


1    MANOMETER 


TYPE   Ii  REGISTER   FOR  VE.VTURI    METER 


ence  can  only  he  produced  by  a  fall 

at,  and  it  was 

liniiniition  of  the  pressure  below  that 

'ere   that   Venturi   observed 

5    Modern    experiments. 


Mr.   Hersehel,  when  hydraulic  ei 
of  the   Holyoke   Wat  1    impany, 

was  in  need  of  some  method  of  measuring 
■   taken  from  the  canal  for  manu- 
facturing purposes,  and   thinking  that  he 


which    I  Lowell   1  lydraulic 

Experiments"   had   determined   would  give 

the   maximum  a    given 

head    and.    inversely,    would    cause    the 

leasl  1"--  of  head  with  a  given  discharge, 


and  as  gradually  re- 

■ 

o  change 

■  r   pres- 

.• .n  the  normal  diameter  has  been 

igh  the  instru- 
ment 


>,. 

mm 

| 
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, 
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The '  difference    in    pressure 
simply  indicated  by  the  use  of  the  manom- 
eter shown  in   Fig.  2,  which   is  virtually 
no  more  than  a  mercury   U-tube  with  a 
raduated  to  read  directly  in  "gal- 
lons per  minute,"  or  other  desired  units. 
The  outlet  controlled  by  the  valve  A   is 
connected     to     the     up  stream 
chamber  of   the   Venturi   tube  a 
municates  the  pressure  exi 
the  top  of  the  left-hand  column  of  mer- 
cury,  while   the   vaK  e    B    is    -mill 
nected   to   the  chamber  at   the   throal    of 
i  ting  in  which 
is  communicati  .1  to  the  top  of  the  right- 
lumn  of  mercury,     ["he  difference 
in   pressure   is    directly   indicated   by   the 
difference  in   the  hights  of  the  two  col- 


OMBINED   IXM.    vroR    \XH  CHART  RE- 

It  was  found  that  the  differential  pres- 
sure between  the  points  ./  and  H  was 
very  closely  proportional  to  the  square 
root  of  the  velocity.  tilable  as 

a    measure    of   that    velocity    and    of    the 
volume  discharged. 


\ugusl  3    igofl 


1 

1 


crs  Iron  Foundry,  of   Providence,    R,   1 

the  American  manufacture!  ot  the  mete 
I  In  <  loi  k  and  r«  cording  mechanism  ai 
operated  bj  weights,  and  the  record  a[ 
pears  in  million  gallons  on  the  Minpl 
counter  jusl  above  the  clock.  I  hi  0] 
crating  mechanism  is  controlled  bj  float 
in  two  chambers,  the  level  of  the  wate 
in  which  depends  upon  the  pressure  i  | 
the  chamber  of  the  meter  to  which  it  ia  I 
connected.  One  float  is  thus  controlle 
by   the   throat    and   the   other   by    the   pip 


pressure,  and  the  difference  in  tl 

tion  is  made  by  a  simple  niechanii  al   1 

i  ang<  in,  hi    li  i    i  onti  ol    the    register.      If 
is  desired  to  record  at  the  same  time  th 
variation   of   the   rale   of   (low    an   attach 
ment    can    he    added    which    will    make 


j*Z 


9 


0  s  3  ri  ( 


•I. A XI. \IK IKK    FOR    CHAR1      RECORDS 


umns,  and  the  scale,  the  zero  of  which  is 
set   to  the  level   of   tl  olumn,  is 

graduated    on    one    side    for    the 
and  low   velocities   and   on   the   other   for 
Bj     reason    of    its 
n  trivments   may 
ih  rough  many 
meters,  and  upon  meter-  of  varioi 
by  making  a  correction  for  the  diffi  reno 
i    area. 
But  to   serve   the   purpose   of  a    meter 
for  power-house  work,  the  supply  of  water 
to  boilers,  cond  the  apparatus 

must  be  capabli  of  recording  as  well  as 
of  indicating  the  rate  of  flow  and  quan- 
tity passed.  Several  devices  have  been 
evolved  for  this  purpose.  Fig.  3  shows 
the  type  D  register,  as  made  by  the  Build- 


il. 


th 


il< 


record  like  Fig.  4.  The  high!  of 
closely-ruled  verticals,  which  are  in 
ink  on  the  chart,  is  proportional  to 
rate  of,  fi  iw  a1  the  time  that  they 
drawn.  This  chart  shows  how  the 
maud  varies  from  hour  to  hour,  the  max 
mum  and  minimum,  extraordinary  call 
upon  the  supply,  i  ti 

A  combined  indicator  and  recorder,  als 
furnished  by  the  Builders  Iron  Found! 
is  shown  in  Fig.  5.  The  two  water  chap 
bers  containing  the  floats  -how  betwfi 
the  columns  of  the  frame,  the  lower  di: 
indicates  the  rate  of  flow  in  the  desitt 
units,  while  above  is  a  circular  eliai 
recorder  upon  which  the  rate  of  flow  i 
recorded,  making  a  diagram  as  shown.  - 
special  planimeter,  Fig.  6,  is  furnished  fc 
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measuring  these  diagrams,  and  it   is  nec- 
nly    to   multiply    the    reading    ob- 
tained by  running  the  stylus  of  the  planim- 
und   the   line  of  the  diagrams   bj 

lilt  depending  upon  the  size  of  the 
meter  tube  and   the   scale   of   the   chart    to 
1  get   the   total   quantity   discharged   in   the 
quired    to   make   the   diagram. 
These  meters  are  made  in 

Miches,    with   a   minimum    capacity 

2 1  hours,  up  to  prac- 

ny    size    desired,    and    many    have 

been    installed    for    measuring    water    for 

plant   purposes   which   they   do,   ir- 

iv<     of    temperature,    with    an    ac- 

rivaling  that  with  which  the  water 

.    actually    weiged. 


Ashton  Lock-up  Pop  Safety  Valve 


lerewith  is  illustrated  the  Ashton  im- 
\ed  lock-up  pop  safety  valve,  designed 
conform  with  the  latest  revised  laws 
Massachusetts.     It  is  made  by  the  Asli- 

Valve  Company,  271  Franklin  street, 
ton,  Mass..  and  is  particularly  adapted 

boilers  for  mills,  factories,  electric- 
it  and  power  plants,  pumping  stations, 
This  valve  is  made  with  a  compound 


ASHTON'  LOCK-UP   Pop   SAFETY  VALVE 

lifting  attachment  capable  of  raising  the 
valve  part  off  the  seat  one-eighth  the 
diameter  of  the  valve  opening.  The  seat 
is  beveled  at  an  angle  of  45  degrees. 
The  valve  is  provided  with  a  long  spring 
of  Je-sop's  Sheffield  steel  which  is  in- 
cased to  protect  it  from  the  steam  and 
prevent  back  pressure.  It  has  a  spherical 
or  ball-bearing  pressure  screw  and  bot- 
tom spring  disk.  The  inlet  and  outlet 
ronnections  are  full  size. 

Other     Ashton     features    embodied    in 

".he  valve  are  the  knife-edge  pop  lip.  which 

.  enly  with   the   seat,  and  an  out- 


sidc  screw-plug  pop  regulator,  which  af- 
fords quick  and  ready  means  oi 
ment  of  pop  while  pressure  i>  on  the  boil- 
er and  without  taking  the  valve  apart.  The 
working  parts  are  of  high-grade  steam 
metal. 


'Parks"    Automatic    Elevator 
Guide   Lubricator 


A  device  for  automatically  lubricating 
the  guides  of  elevators  is  found  in  the 
Parks     nonfriction     automatic     elevator- 


Aw,  .V.J-. 

"parks"  lubricator  for  elevator  guides 

guide  lubricator.  The  device  consists  of 
an  air-compression  grease  cup  with  suit- 
able attachments  for  conducting  the  lubri- 
cant to  three  surfaces  of  the  guide  at  the 
same  time ;  that  is,  both  sides  and  the 
edge.  The  grease  cup  is  tilled  with  grease 
and  the  cap  of  the  cup  screws  down  and 
becomes  perfectly  air-tight,  the  joint  being 
sealed  in  grease.  This  compresses  air 
in  the  top  of  the  cup.  and  as  the  cap  is 
screwed  down  the  compressed  air  therein 
forces  the  grease  out  through  the  three 
separate  grease  tubes  to  the  wiper 
are  provided  with  slots  as  shown,  through 
which    the    gn  -    and    is    auto- 

matically  applied    to   the   sides   and   faces 
of    the    elevator    guides. 

These  distributors  are  fitted  with  special 
fiber  washers,  in  which  the  grease  slots 
are  cut.  which  will  withstand  a  large 
amount  of  wear  before  it  is  necessary  for 
them  to  be  renewed.     As  soon  as  the  car 


stops  the  feeding  of  the  grease  stops,  and 

owing  to  the  constant  application  of  a 
small  amount  of  grease  to  the  guides  of 
tor  they  are  constantly  kept  well 
lubricated,  although  no  grease  is  wasted 
to  be  thrown  on  the  walls  of  the  elevator, 
shaft. 

This  device  is  easily  attached  to  any 
elevator  car.  regardless  of  make,  and  as 
there  is  nothing  to  get  out  of  order  it 
makes  a  simple  automatic  lubricator.  It 
is,  manufactured  by  the  Special  Equipment 
Manufacturing  Company,  45  West  Thirty- 
fourth   street.    New    York    City. 


Sims    Duplex  Oil   Filter 

A  type  of  duplex  oil  filter,  built  by  the 
Sun-  Company,  Erie,  Penn.,  is  illustrated 
and  described  herewith.  The  interior 
structure  of  the  filtering  section  consists 
of  two  tanks,  each  containing  a  tube 
having  attached  to  it  cone  deflectors. 
Connected  to  the  bottom  of  the  tank  is 
a  coarse-meshed  wire-screen  cylinder, 
covered  with  suitable  filtering  material, 
shown  at  H,  through  which  the  oil  must 
pass  on  its  way  to  the  clean-oil  section. 
if  the  tank  on  top  of  the  filter,  is  a 
ted  bucket  in  which  the  dirty  oil 
is  poured  and  from  which  it  drains  to 
the  filtering  cylinders.  The  operation  of 
the  filter  is  as  follows  : 

The  filtering  section  is  rilled  with  water 
to  the  point  indicated  in  the  illustration 
and   marked  on  the   filter.     Then   the   oil 
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to  be  filtered  is  poured  into  the  top  tank 
to  remove  the  coarse  impurities,  and  the 
oil  then  descends  to  the  cone  C.  Next  it 
ascends  through  the  perforations  and 
gathers  on  the  cone  D.  Leaving  this,  it 
gathers  on  the  inside  of  cone  G,  the  diam- 
eter of  which  is  greater  than  that  of  D. 
and  leaving  through  the  perforations  it 
gathers  on  the  cone  F  and  ascends  into 
the  body  of  oil  floating  on  the  surface  of 
the  water.  The  oil  is  distributed  in  a 
thin  film  over  a  large  surface  as  it  passes 
upward  through  the  water,  thus  giving 
a    better   opportunity   for  washing. 


Inquiries 


• 


:rn     100 

f 

ii    water 
vapor,  tl  r  is  HsO,  and 

led  will 

•mis     of 

jfi  II,   Mr   in 

other    «  hydrogen    will 

require   - 

muds    "t 

irbon  being  12. 

c:« rl"  n     will     require     32 

pounds  i   carbon 

will    req  gen    for 

rbon    di- 

Froni  ;  the  combustible,  <>r 

rather  ■  we  have  in  every   101 

in.iiiid-  i  3  pounds  of  oxygen. 

The   a-'  not    enter   into 

tin-   combustion.     To   burn   the  6  pounds 
of  hydrogen   according  to  the   fig 
.!•.  en  \\  e  ha\ 

burn    the    8.x 

pounds  of  carbon  we  have  88   ■   2.66 

pounds  I      The  sum  of 

ds 

It  the  combustible  itself  contains 

■  -y   100  pounds 

help  the  combustion 

and    consequent!}    the  loes    not 

e  atmosphere.  There- 

■    this   quantity    from 

ntitj     of    oxygen    required, 

-■mids    of 

11 
he     reqi  tly,     multiplying 

i 

j  n  required.  \-  the 
atmospheric  air  i-  only  2.1  per  cent,  by 
weight  -mil-    of 

oxygen  will  represent  only  2.1  p.  1 

'    to   burn    the 
fuel.      Consequently,    dividi 
and    multiplying    by    100    we    have    2020 
pounds   of  air   required    to  hum   the    fuel 
in   '|ii' 

r  ni  60  degri 

occupies  13.1  cubic  feet  per  pound, 

20  pounds  of  air  will  occupy  a  space 

of    2020    Y    t.^.t    or    26.500   cubic    feet    of 

space.     This   is   the   quantity   of   free  air 
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■ 
tical    quantity 
lired. 

m»i  Pump.- 
Will  you  inform  me  what  the  1 

1 

formula 

W.  II.  L. 
All   of   the   energy   applied   to   compres- 
sion will  appear  a-  heat   in  I 
air  unless   it   is  "lie  containing 

abstracted.       Assume 
without    such 
■  he  liual  temperatun  '  ill 


r, 


■4k) • 


where   pressures   anil    temperatures   an-   all 

fer,    respectivi  and    the 

final    conditions.      Assume    that    for    your 

Pt  —  Pressure  in   condenser, 

Discharge  pressure  of  air  pump. 

95    ■     |oo        555  degrees. 

The     temperature     0  n   1    pi  Hiding     to     -'8 

and  the  temperature 

of  the  condenser  i-  that   corresponding  to 

-iiam  of  a  somewhat  lower  pressure,  as 

■nre  in  the  condenser  is  the  pres- 

the    -team    plus   that    of    the   air. 

ting  these 

That   is.  the  desired  absolute  temperature 
equals   555  timi  power  of   15. 

igarithm  of   15  multiplied 

will  he  the  logarithm  of  the   0.20, 
1;.     Adding  the  logarithms  of  two  quan- 
tities gi  ithm  of  their  product. 


',»/    1.1 

=  1.1760013 
0.29 

/.,.;     U50.W 

=  0.3410665 
•J  7449980 

:.„;  SIMS    ■ 

»  =  3.0863596 

table  -  0.0853619  _    1217    =    aba.    I")ip. 
460 

757    =    temp.    Fnlir. 

emperature  will  ]<>  something  less 
than  this  on  account  of  the  transference 
of  heat  to  the  cylinder  walls,  ami  of  the 
application  of  heat  to  tin-  evaporation  of 
suspended  moisture  with  which  the  air  is 
liable  to  be  charged. 

Steaming    Out    Absorption    Machines. 

What  is  it  he--,  to  do  in  regard  to  steam- 
ing out  an  absorption  machine,  to  expel 
the  air  before  charging  with  ammonia, 
after  repairs  have  been  made  and  the 
machine  overhauled?  What  would  he  the 
advantage  of  pumping  a  vacuum  on  the 
machine  before  charging? 

B.   I.  J. 

After  overhauling  absorption  systems 
it   has  been   customary   simply  to   fill   the 


Vugust  .?.  loot).   ;| 

generators    with     water,    which     i 

up  by   turning    steam   into  the  coils,  as  j; 

done   under  the  usual   con. In 

lion.       The    -nam    from   the   water    i-   thcji 

allowed     to     pa--     through     the 

p 
l.  in.   di  i\  ing    I  ■  ■  i     W  1 1 ii-ll 

erator  may  be  gi\  i  n   it     charge  ol 

We    do    not    think    it    advisable    to    M 

air   fn  mi   the   ex  pal 

sion  side  bj   steam.      \-  a  matti  i   i  il   tact. 

i-   necessary  to 

any   measures    foi    the  expulsion  of' 

this  air  except  the  usual  one  of  "purging" 

after  the   system  i-  put   in  operation      Wo 

that    your    absorber    is    provided 

with    the    customarj    purger    valve,    which 

i\  ill   em  ble  you  to  bli  >v<    of)   anj    ail    pre- 

cut    in   the  low  pressure   side  ol 

teni  after  the  system  has  been  put   in  op-. 

a  vacuum  is 
pumped  on  the  high-  and  low  pressufl 
sides    in    ordei    to    i  edm  e   the    amount   of 

air     remaining     in     the     system.       The     re- 
main.In    of   the   air    is   then   purged    fnmi 
lenser  after  the  system  is  put   in 
ii.   or,   in    some   cases,   the   air   is 

driven  OUl  of  the  local  parts  >i 
tern  1>\  opening  appropriate  ammonia 
valves  and  allowing  a  flood  of  ammonia 
to  expel  the  air,  just  as  i-  done  by  the  | 
steam  in  the  case  of  the  high  presstw 
side  of  absorption  systems.  We  do  nfl 
think  ii  is  necessary  to  go  to  the  trouble 
of  employing  the  vacuum  in  exhausting 
the  air  from  absorption  systems. 

Requisite  Weight  of  Saft-ly-i'alzt-  Ball. 

Tin    area  of  a  safetj   valve  i-   to  -ipiare 
inches   and   its   weight    is    14   pounds.     The 
weight   of  the  lever  i-  22  pound-,  and  the     | 
centei    of    gravity    is   28   inches    from    the 
fulcrum.      The   length    of   the    lexer   is  40     I 
inches,   the   distance    from    fulcrum   to  the     1 
point    of    attachment     to    the    valve    is    4     J 
inches.      What   will    be   the   weight    of  the     I 
ball    that    111-1    balances    a    pressure    of  <X> 
(i.  mud-    if    the    ball    i-    placed    at    the   >-nil 
of  the   lever? 

F.  L.  J. 

The  solution  of  this  problem  1-  -imply  I 
a  matter  of  equating  all  the  moments  I 
t,  nding  u  •  hold  the  \  al\  e  dow  11  on  its  scat 
to  all  moments  tending  to  lift  it  off  its 
seat.  Then  the  moments  lending  to  hold 
the  valve  down  are  If  (weight  of  the 
hall)  times  it-  distance  to  the  fulcrum 
(40  inches)  plus  the  weight  of  the  lever 
(22  pound- I  times  it-  distance  to  the 
fulcrum  (28  inches)  plus  the  weight  oi 
the  valve  (14  pounds)  times  its  distance 
to  the  fulcrum  (4  inches),  which  must 
!  the  moment  of  the  steam  tending 
to  raise  the  valve,  or  go  pounds  X  10 
square  inches  ■  (  inches  (the  distance  to 
the  fulcrum).  Solving  litis  equation  and 
solving  for  IV,  the  weight  of  the  ball,  we 
find  that  this  weight  is  7.5.2  pounds  re- 
quired to  hold  the  valve  down  upon  its 
seat. 
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Book  Reviews 

Stf  v\t    i       iuxi         C  nipili  d        '   written 

by   II  Dins.     Published  by 

The    Hill    Publishing   Company!    New 

ith;   186 

-  inches ;  illustrated 

- 

-   the   tenth   of  the   series  of  use- 
ful   Power   handbooks       It    is   intended   to 
be    helpful    to    the    engineer    who    wishes 
11  himself  quickly  and  easil 
irbines.     Il   is  essentially  pi 
idate.     It  is  a  compact  manual  i  r 
instruction   for  the   operatic 
lit     of     the     principal     types     ol 
turbine.      There    are    eight    chapters 
llowing    headings:      "Curtis 
urbine   in    Practice,"   "Set  ii 
Valves    of    the    Ctirti-    Turbine,"    "Allis- 
Cbalmers      Steam      Turbine,"      "Westing- 
Meth- 
sting  .1  Steam  Turbine," 

r  Steam 
-."     "Trouble     with     Steam     Tur- 
in..■  i   -  "      S e    of    the    subject 

-    beer,    publi 

especially  prepared,  with   the  aid 
>f  the  manufacturers.      The   work   cannot 
■■■   of  value  to   any   engineer   who 
-   -   it. 
reory    of    Electric    Cables    and 
Networks.       B\  ~ndcr    Russell. 

Published  by  1 ).  V        X 
pany.    Xew    Vorl:,    •  i.m.      Cloth;    274 
pages.    6xg    inches :    ;t     illusti 
Price.  $3 

that    every    manner 
!    treatment    of    the    theory   of    electrical 
ors   had   been    employed,    until   the 
of    Dr.    Russell's    masterly    work 
'rated  that  the  most   scholarly  ex- 
of    the    subject    was    heretofore 
r  I.  on  fundamental 
-,    to    Chapter    XII.    on    lightning 
lucidity    and    crisp    con- 
of  the  autho  oke  con- 

includes 
tivity.     insulativity,    planning    net- 
•    tal    insulation    of   networks    and 
or  wiring,   locating 
liclectric    strength    of    insulating 
Is,  the  heating  of  cables  and  grad- 
their    insulation,    lightning     "ar- 
which    the     author     felicitously 
1  Ii  ctrical    safi  ty    \  alves  ;    and    the 
Ij   mentioned. 
The  book  is  one  to  delight  men  of  the 
ettnelly    and     Mailloux    types,    but    the 
ilhematics    in    it    will    probably    bar    its 
the     ordinary     contractor     and 
tation  construction  superintendent. 
Smokeless    Combustion    01 
IN  Boiler  Plants;  with  a  chapter  on 
Central    Heating    Plants.      By    D.    T. 
Randall  and  H.  W." Weeks.     Bulletin 
No.  373  of  the  United  States  Geologi 
cal  Survey,  Washington.  D.  C.  Paper  : 
188    pages,    6xg    inches;     illustrated. 
Free   on   application, 
some  time  ago  the  United   States  Geo- 


Siirvcj    issui  tl  nary    re- 

smoke  abatement  (Bulletin  No. 
reating  the  subjeel  from  the 
il    p. 'mi    ol  iling    the 

steps  thai  an   now  being  taken  to 

evil     and     shov 

clean    city.       The     present     bulletin     shows 

large  number 

1 

large    numb  ial    bituminous 

ci  ah     high     in     volatile     matter     can     be 

id  that   variable 

making    smoke 
-  .liable    extent        It     gives    a 
of     numeroi 
mad.-     at     the     steaming     station 
1  -  Geological    Survey's    test- 

ouis   and   at 
Ya„    deals    with    the 
ticular  a  ■  e    been 

found   to   be   burning  coal   without    smoke 

and   with    the   essentials   of   g 1    furnace 

;  :n    various    p; 

drawn   from  the 
; 
thai  : 

will     burn     many     coals     without      smoke 

Up    to    a    certain    mil 

hotir.     the    rates    varying    with     different 

their   chemi 
position.       It"    more    than     this    amount     is 
b  j     ^f'"'    ,1f  crease    and 

.■.ill  be  made,  owing  to  the  lack 
of  furnace  capacity  to  supply  air  and 
•.nixed   g 

High  volatile  matter  in  the  coal  gives 
,  iency  and,  vice  versa,  the  highest 

efficiency  was  obtained  when  the  furnacs 
was  run  at  low  capacity  When  the  fur- 
nace was   forced,  thi    i  fficii  ncj   di 

With  a  hand-fired  furnace,  the  I"  -t  re 
suit-  were  obtained  when  firing  was 
clone    most    frequently    with    the    smallest 

l  burned  with  less 
smoke  than  larg  i»  but  developed 
lower   capacity. 

'ignite     and     subbituminous     coal 
burned    readily    in    the   type   of   ti 
furnace    used    and    developed    the    rated 
capacity     with     practically    110    smoke. 

whi  :h    smoki  d    badly    g 

to  5  per  rent,  less 
than   the   coals   burning  with   little   smoke. 

Briquets  were  found  to  be  an 
form    foi  i'    in    a    hand- 

fired    plant.      They    can    he    burn 
fairly  rapid  rate  of  combustion  with  good 
efficiency  and   with   practically   no   smoke. 
when   briquetted    are. 
perhaps,  as  valuable  as  low-volatil 
when  not  briqi 

A  comparison  of  tests  on  the  sai 

washed   and   unwashed,   shows   that   under 

ditions    washed    coal    burns 

than    the    raw    coals, 

thus  developing  high  rated  capacities.     In 

rage    hand-fired    furnace,    washed 

coal     hums     with     lower     efficiency     and 

makes  more  smoke  than  raw  coal.     How- 


d 

ciencj     in    a 

Forced    dra  I  not   burn 

natural    dn 

supplied    enough    air    for    high 
combustion,    bu 

efficiency    di 

u  k    smoke    in 

il      clinker     cx- 

rned    with    from    1    to 

md    with 

percentage   of   bla 

a   rocking   grate  than   on  a   flat   grate. 

\ii ■   .        itted  freel  nd  for  a 

and   redu     - 

CO  in  the  line  gas  increases,  the 
black  sin.  i| 

CO    iii    the   title   L:as    is    [hi 
eral   a    go  enl    operation. 

I  low  ever.   ..w  ing   to   the    dil     tiltj    of   de 
termining    this     factor,    combustion    can- 
...    it. 
The    simplest  opl  ration 

I-  of  coal  burned  pi 

hour. 

■  ork   then   goes  on   to  consider  in 

detail  representative  boiler  plant-  burning 

coal    without    smoke,    dividing   them    into 

plants  with  mechanical  stokers  and  hand- 

ilnnts.      Tin's    ;s    followed    by    some 

at    the    Survey's    fuel-testing 

plains :   a    chapter   comparing    uietli.nl-   of 

supplying     air     for    coml 

other      tipi  .'i      central      heating     stations. 

Copies    of    tin-    bulletin    may    be    obtained 

by    applying   to    the    United    States    Geo 
logical     Survey    at     Washington,    and    it 

contain-     more     and     better     inn 
upon    the    subject    than    many    bo< 
which    a    considerable   charge    is    made. 
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"The    1'  sign    an{]   Construction    of    In- 
duction Coils."     Bj    A.   Frederick  Collins. 
Munn    &    Co.,    Xew    York.       Cloth;    272 
:  1x0    inches  :     [60    illustrations  : 

tables  ;    indexed.      Price.  $3. 

tion    Engines."      By- 
William    M.    II  Graw    Publishing 

1    |i  ith  ;.'-'. 

.  illustrations  ;  tables  : 
indexed.      Price,  $3. 

"Practical    Alternating    Currents"       By 
1  .  Smith.    The  Scientific  Publish- 
[anchester,      England. 
235   il- 
lustrations; indexed.     Price.  sjx  shillings, 
al     Testing     of     (las     and     litis 
Meters."      By   C.    II.    Stone.     Join,    Wiley 
Xew   York.     Cloth ;   337   pagi 

5'JxQ  inches;   51    illustration-;   table-;    in- 
I  'rice.  $3.50. 

trie  Railway  Power  Stations."    By 
Calvin    F.    Swingle.      Frederick    J.    Drake 
&    Co.,    Chicago.    111.      Cloth;    718    pages, 
lies;  368  illustration    ;  table-:  in- 
Pi  ii  e,  $-'. 
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i   urlng 
tints. 
.    their  pipe  i  H 

'  ebes, 
,  nation. 

oanager 

I       w 
ig    Company,    9"    am 

I  will  handle 

fork    Manufacturing    Compan 
.  manufacture 

. 

ed   and 
rrigeration      1 

In  tii.  '>'  (ro'"  lwo 

to  nlnel 

uf   In- 

announces   that   be  has   taken  Into  par  a 
William   L.   Rickard.  I  ut   the  business 

'.'il 
'   LUlibridge. 
ent     r     .  inly    placed    an    on    r 
w|th  Sprlng- 

ti.1.1.  Ohio,  for  six  ol         vertical  • 
used  in  the  operation  <         :ks  on  the  Ohio 

fur  driving  the 

I    fur  auxiliary 
the 
regular     Foos     vertica  !e-cylinder     single- 

lot   fuel      The 
power  requirements  will  b  i     tcting,  and 

tin-  reliability  ol  the  engine      nstalled  w 
beyoml  i)iii' 

"Twenty-five     Years    of    Uope    Driving"    is 

toe  title  of  a  new  i 

publis  Dodge  M  ompany, 

Misbawaka,    Ii*—     It     :' 
ipment    of    the     i  tem    of 

transmission  from  it 

■  ;  time.     The  boi  k    ...uai.i- 
information    tor    thi  eer    and 

generally.     It  is 

ine     drawings     showing     the 

as    and    arrangements    of    the    drives,        \ 

handsome  book  will  be  sent 

01    engi- 

,i,.,.r  ted  in  the  mechanical  trans- 

mission of  power. 

■mint  of  the  g  i   the  fan 

- 
to    I 

undi  !-    laws  with   11,2      

per 
SI, 2 
has  all  been  taken  bj  a  fen  of  thi 

,   Carr,  chairman  of  the   board  of  di 
of  the  First  National  Ban, 

N.    I  hi    lia- 

been  I 

. 

•luring  the  past    year,  largely  in   I 
the   new   plant    in    Hyde    Park    v 
ill-     B      1 

a  year,      l!    is  the  intention  to  add  still  further 
to  the  plain  nexl  spring. 

Company.    M 

of   i.i-  o      he   horizontal 

acting,    twin-tande 
addition  to  its  well  known  line  ol  I 
Tin-  engines  are  being  built  in  sizes  rang 
to  5000  brake  horsepower,  and  are  e 


p<  >\\i:r  and  the  i 


i  .     im.i   waste 

eloped   with 
ol    simplicity,    accesslbllltj    and    unifori 

all    pari-  and    the  

ui\e     continuous 

reports  a  reo  I 
engine-driven   gas   compressor   to   the    Wheeling 
>  be  lnsl  kill  ,i  hi  one  ol 
the    latter    company's    | 

hi ling,    West    Virginia.    This   engine    is    to 

horizontal  iwln-fandem  double-acting 
type,    driving    ga  'or    the    long- 

distance transmission  ol  natural  gas. 

.,11  Light  and   Po 

"i  "<  the 
Minneapolis  Steel  and  Hachinerj  Compans 
for  furnishing  Ihi 

light  plant.      They  will  Install  one  100-horsepower 
and   one    150-horsepowi 

with     two      150  horsepowei 

\:  a  the  presenl 

ilpment.     Both    ol    the    engines    will 

generatoi 

,  ■    Belting  Company  .  51 

Beekman  street,  New  York.  issues  a  little  monthly 

i  ,ii-  paper 

takes  up   te<  ons,   with   illustrated 

ons  of  transmission  problems.     It  shows 

comparative   icsis   of   the   efnciencj    ol   various 

...  ,,   mai  hini  i  | 

Technical   descriptions  of   peculiar   transmission 

conditions    and    the    best    methods  of   meeting 

,    among  the  features   found   in  recent 

i    this  publication.    Copies  can    be  ob 

,    .:        on  application. 

The  Lagonda  Manufacturing  Company,  of 
Springfield,  Ohio,  makers  of  the  Weinland 
boiler  tube  cleaners,  automatic  cut-off  valves. 
and    oilier    boiler     roon  announce 

the  opening  of  a  new  branch  office  in  the  Postal 
Telegrapl  ago,   111.     J.   P.   Maloy, 

o     ....  nliahl 

I     known    boiler    cleaner    men    in 

otry.     He    Is    thoroughly    familiar   with 

all   types  ol   boilei     and   di  fi  renl   conditions  of 

I   ■  ■■ ,,  ii-.vely   throughout 

the    United    States   and    made   several    trips   to 

iii  n  Islands      His  familiarity  with  scale 

conditions  (cables   him    to   give      advice    upon 

oilers  and  the  selection  ol  proper 

men       Mr.    Maloj    is   ready    to  discuss 

■  tie  with  anyone  and  will  tell      0U    hq  I 

to  meel  the  toughesl  seal    proposition.     In  this 

,ii    he  will  be  ably  assisted    by    I  .    H. 

Field,    who   was   formerl]    connected    with    the 

St.   Louis  i  i    onda   Manufacturing 

Company,    and    who    has    had    several    years' 

ce  in  cleaning  t> 

i  compn  hensive  record 

of     current     technical     literature     published     in 
it     will    be 
I  in  the  Uniti  be  George 

II     Gibson    Company,    Tribune    building,    New 
I     i  i  appears  month- 
ly and  ,  i     ■    criptive  record  of 
ippearing   in    more    I  han 
i  i       ,,  ,1     journals     and 

p ding    of  techni 

ued    in    all 

couiilne-.      The      method      Of      indexing      covers 
the  name  of  thi  1  itle  of  the  article 

in  full,  an  explan  iti     tating  the  contents 

of  the  article,  thi  e  of  thi    publii  a 

tion  in  which  the  article   ,        I  and  the  length 

of  the   at  rwo         ion       re   printed,   one 

om    upon  one 

side  onlj  for  card  n  further 

to    the    I  em.     Clippings    or 

i  ibed  by  the 

publishers  of  the  It  he  pi  Ice  tx  Lng  indicated 

.,     daI   more  than   1000 

original  articles  are  ind  onth,  cover- 

■  ■    technology.     The 

I  SI      d    free   sample   copies 

upon   request    and   will   also   receive   order-    and 

,i,iii-. 
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New    Equipment 


Oakland     Electric     Light     and 
Oakland,    Cal.,    will    ereel    a 


,    1        to  Mills,  Glouce  iter,  N 
plant. 

.  Pottsvllle,  Penn  .  are  • •■• 

plant 

mil  Fuel  Company,  Staunton,  Va„  wil, 
,  Ice  print. 
Frii  mi:  v  Bremmel,  Warsaw,  Wis.,  will  esti 

list)    a  candy  factory. 

The  Klmbi  ,1  Clarl  Compan  . .  Neenah,  Wis., 
...  in  remodel  il  1   inglne  room. 

An  eleciiic-liglii  plant  will  be  erected  at  Sayre, 
nkla.     w     Ben   rurnei ,  ell  1  clerk. 

Willinger  A  Flanders,  Flint,  Mich.,  will  erect 
an  ice  making  plain    to  coal   $50, 

ihr  Kearnej  A  treckei  Company,  Milwaukee, 
Wis.,  i-  building  a  new  power  house. 

The  Grand  Rapids  (Wis.)  Electric  and  Watei 
Company  will  increase  capacity  of  plant. 

Paul  C.  limine.  Heading,  Penn.,  will  estafl 
llsh  an  ice  piani  of  100  ion-  daily  capacity. 

C.  T.  Thorbus  has  purchased  the  Sparta  (Wis.) 
(.'.rain  Separator  Company  and  will  enlarge  plant. 

It  Is  proposed  to  erect  waterworks  at  Elkhofl 
Neb.,  to  cost  about  $10,000.  C.  White  is  village 
clerk. 

The  Citizens  Of  Ryah,  nkla..  voted  to  i-tle 
$6,000  for  electric-light  plant  and  $45,000  for 
waterworks. 

The  Wolf  Rivei  Chaii  Company,  New  London, 
Wis.,  expects  to  make  changes  in  the  engine 
room  shortlj . 

The  Central 
Power  Compai 
new  power  house. 

The     Union     Ice    and    Cold    Storage    Company, 

Minersville,   Penn..   is  building   an   ice   plain   of 
111  ion-  daih  capacil  1 

The  Antigo  (Wis.)  Electric  Light  Company 
will  make  a  number  of  change-  in  equipment 
by  modernizing  plant. 

Permit  has  been  grained  for  the  erection  of 
new  power  hoii-e  for  the  Curtis  Publishing  Com- 
pany. Philadelphia,  I'enn. 

The  citizen-  of  Pella,  la.,  have  voted  to  issue 
$60,000  bonds  for  electric-light  plant  and  water- 
works.     N.  C.  Kuyper,  city  clerk. 

The  Cedar  Itapids  &  Iowa  City  Railway  and 
1  ighi  Company,  Cedar  Rapids,  Iowa,  will  make 
extensive  additions  to  power  plant. 

The  North  Adams  (Mass.)  Gas  Light  Company 
has  had  plan-  prepared  foi  a  new  power  house 
which,  with  equipment  will  cost  S100.000. 

1  ae   Citj    Council,    Peak's    Mill,    Ky.,   is  said 
1   a,  ■,,!,  ,i  to  construct  electric-light  plant 
and  waterworks  at  a  cost  of  about  $40,000. 

The    North    Adam-    iMa-.l    Gaslight    ('ompany 

has   had    plans    prepared    for    new    powerhoufl 

vitta  machinery,  wMU  cost  over  $100,000. 

1    1     Louisville   Lighting  Company,  Louisville, 

Ky.,  has  completelj  overhauled  Its  Tenth  street 

location  and  1    preparing  to  install  a  new  Lattery 

Of  boiler-. 

ii„     Memphis    (Tenn.)    Street    Railway   Coin- 
.inl  to  be  considering  building  an  addi- 
tion to  powei   house  and  install  engine,  genm 

■  ■ ,,    .  etc 

Plan-  I,"  Hi,  11,.'.  power  plant  at  Joplin,  Mo., 
to  be  constructed  bj    Henrj    L.  Doherty  &  Co., 

HO  Wall     In,  1      N, '.'.    York,  have  been  completed. 

This  Is  to  cosl  $2, 

The  While  City  Ice  Company,  Broad  hippie, 
Ind.,  has  been  incorporated  to  manufacture  ice. 
Capital,  $12,000.  Incorporators,  Frank  D. 
Heaton,     J.  W.  Beaton,   \.  G.  Cunningham. 

Sealed   proposals  will  be  received  until    HI  a.m., 

August  16,  !,.-  1  he  Department  of  Justice,  SupB 

,,i    of    Prisons,    Washington,    D.    <'.,    for 

finishinL-   and   installing   beating   and   ventilating 

apparatus  in  the  hospital  building-  at   the  pciii- 

,     at   Atlanla.  (la.,  and  Leavenwoi  1  li.lvan. 


• 


POWER  AND  THE  ENG) 


New     Power     Plant    at    Williamsport,    Penn. 

A   Modem  "Plant  Featured  by  Its  Condenser  Arrangement,  Coal-hand- 
ling   Apparatus    and    Novel    Layout  of  Steam  and    Feed-water  Piping 


lliamspon,  t'cnn.,  the  power  plant 
Fig.  l    has  recently  been  erected 
lidison   Electric  llluiiiinating  Com- 
pany       1  lie   station   i>   well   equipped   with 
niachinen    and   has  a  generating 
ot  j-'cxi  kilowatts   ic   supply   rail- 
g  iting  and   stationary-motor  loads. 
Ihc  railway    load  is  handled  by  two  575 
ect-current    units    consisting    of   a 
compound    Nordberg 
lies,  driving  a  325-kilowatl  West- 
generator  at   too  revolutions  per 
compound   Xurdberg 
direct-connected   to  a  600-kilowatt 
General    Electric    generator    of    the    same 
speed   and    voltage    as    the    Westinghouse 
machine. 

principal   part  of  the  busim 


tion    regulator    whicl  ted    by    a 

motor,     the     latter     being    controlled    au- 
tomatically    bj  witches    closed 
and  opened  by  a  sensitive  relay  coi 
across   the   feeder  terminals. 

Besides  the  main  generating  units  pre- 
■  numerated,  the  station  is  equipped 
with  a  number  of  motor-generator  sets 
which  draw  from  the  alternating-current 
system  and  supply  direct  current.  The 
largest  of  these  1-  a  325-kilowatt  two- 
phase  synchronous  motor  taking  current 
at  2300  volts  and  driving  two  150-kilowatt 
direct-current  generators,  one  on  either 
side  of  the  motor;  this  outfit  is  used  to 
transfer  energy  from  the  alternating-cur 
rent  system  to  the  direct-current  three- 
wire   system,   when   necessary. 


engine  room,  which  is  56x190  feet  and.  as 
may  he  noted,  presents  a  very  handsome 
appearance,  due  in  pan  to  the  tile  door, 
white-enamel  brick  wainscoting  and  huff- 
\  20-ti  iii  crane  serves 
the  room,  and  the  tracks  on  which  it 
runs  are  supported  on  pilasters. 

Boiler  Plant 

pply  steam  to  the  generating  units, 
the  usual  number  of  pumps  and  auxiliary 

is,  the  boiler  room  is  equipped 
with  seven  boilers;  six  are  30 
power  Keeler  boilers  equipped  with  Potter 
ters,  and  the  other  is  a  600- 
horsepower  Edge  Moor  boiler.  All  are 
pt'.i\  ided  with  Iv  m  ■  I  carry  a 

pressure  of  too  pounds,  gage.    Tin 


I'oWER    PLANT     \N'I>    c.RAVITY-CAR   SYSTEM    OF    HANDLINI 


•he   city,   about   a   mile   square,   is 
applied  with  direct  current  (list rib 

ison  three-wire   system.     Two    135- 
namos    direct-driven    by    a    hori- 
urtis  turbine  are  operated  on  this 
The  remainder  of   the  cit 
ing  current  distributed  by  primary 
at   2300   v<  lt^.      For    this    service 
wo  500-kiIowatt   vertical   Curtis   turbine- 
rs   have   been    installed,   the   gen- 
being     two-phase,     60-cycle     ma- 
hines    running    at    1800    rcvoluti 
iinute.     The  step  bearings  of  the  turbines 
re  supplied   with   water  from   a  50-gaIlon 
ccumulator.      equipped      with      concrete 
eights     which    give    a    pressure    of    i?o 
otinds  per  square  inch.     Each  feeder  sup- 
lying  lights   is  equipped  with  an   induc- 


Three  100-lamp  Brush  machines  supply 
the  arc  lamps,  which  are  4-ampere  mag- 
netite lamps  taking  80  volts  each.  Two 
machines  are  driven  by  a  125- 
wer  two-phase  induction  motor 
and  the  third  by  a  75-horsepower  motor 
of  the  same  type. 

For  excitation  the  motor  generator  is 
again  called  into  service.  The  alternators 
are  excited  by  a  25-kilowatt  ISO-volt,  di- 
rect-current generator  driven  by  a  37- 
horsepower  480-volt  induction  ni'  il 
the  railway  generators  receive  their  field 
current  from  two  71 '.-kilowatt  generators 
driven  by  one  25-liorsepower  direct-cur- 
rent motor.  R  maintained  by 
Tirrill  regulators.  Most  of  this  machinery 
is   shown   in   Fig.  4.  a  general  view  of  the 


boilers  are  arranged  in  batteries  of  two 
and  are  connected  to  the  brick  stack 
shown  in  Fig.  I  by  a  steel  breeching.  A 
Sturtevant   10-fool  blower  i-  also  1 

connection  with  these  boilers.     '1  ' 
Moor    boiler    i~    independently    served    by 
'   stack  shown   in   Figs.    1   and  6. 

Coal-handling    Apparatus 
For  this  purpose,  the  gravity-c; 
tem  shown  in   Fig.   1     is   used;   it   was  in- 
mgahela   Manufactur- 
npany,   of   Pittsburg.      Coal   is   de- 
livered in  a  railway  car,  as  shown  in  Fig. 
1,  and  is  dumped   into  a  hopper  immedi- 
ately  below   the   track.     By   mean 
bucket    elevator,    whii  ted    by   a 

direct-current  motor,  the  coal  is  elevated 


POWER  AND  THE  ENGINEER. 


August   [O,   i ■>> 


: 


^TTTT 


!      ^r 


FIG.    J.     FLAX  OF   n  10 H- PRESSURE    STEAM     FIPING 


FIG.   3.     ELEVATION   THROUGH    ENGINE   AND   BOILER  ROOMS 
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I 'i  '\\  IK    \.\h    fHE  ENGINE  I  R 


nd  hopper  above,  and  from  here 

rged  to  a  small  gravity  car.     The 

i     and    has    sufficient 

carry   the   car  at   a   high   rate   of 

the  dumping  point  which  may  be 

int  along  the  line  of  track.  When 

■rives  at  its  destination,  it  strikes 

chuck   connected   b\    means   of   a   cable 

ith   the    V-shaped    counterweight    shown 

track.      The   impetus   of  the   car 


FIG.     4.      GENERAL    \1K\V    OF    ENGINE    ROOM 

and  its  load  of  coal  raises  tins  weight 
and  at  the  same  time  a  trip  open-  the 
sides  of  the  car  and  allows  the  coal  to 
roll  out.  The  counterweight  then  comes 
into  action  and  ■  ives  the  car  a  kick  of 
sufficient  magnitude  to  carry  it  back  to 
the  starting  point.  In  the  present  installa- 
tion arrangement  is  made  to  carry  the 
coal  to  the  overhead  bunkers  in  thi  boiler 
room,  from  whi  :li  it   is  di; 


Fairbanks  automatic  weighing  hopper  and 
delivered  to  the  stoker  clintes,  or  the 
car  may  be  run  out  in  the  opposite  di- 
and  the  coal  dumped  in  the  storage 
yard. 

Feed-water    Piping 
The  feed-water  piping  i-  unusually  com- 
plete, and  it-  arrangement  is  shown  to  ad- 
vantage   in    Fig,    ~.      The   entire    supply    is 


FIG.    v     BOILER    INSTALLATION 


FIG.  6.    TOP  OF  BOILERS  AND  COAL   BUNKERS 
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supplied  with  cold  water.  From  the  pumps  view  in  Fig.  ~.  and  consists  <<i  a  Ventud 

!!,<■  ,11>C:                                         the  form  meter    installed    between   the   two   5-incfl 

louble    main    and    connected    sub-  mains,    and    a    piping    layout    such    that 

stantially  as   shown   in   the  illustration.  either  pui                    I  direct  t"  the  main] 

A  most  ingenious  arrangi  thi    boilers   01    through   the  meter,   as 

r  ilu-     provided  to  determine  the  amount  of  feed  desired.     The  meter  indicates  the  runout 

heater   ma)    '                      ind   the  pumps     water  u  ■                     shown  in  the  detail  rate    of    feed,    a    Bristol    type    of    chari 


handled  1 

plunger  pump  •   draw  from  a 

mnection 

hing  the 


Elevation  of  Venluri  Meter  Tube, 
Feed  Water  Pipes  from  Pumps 
and    Arrangement   of   Valves   for 


m..    ~.     FEED-WATER   PIPING  IN   DETAIL 


i 


io,  ioo9. 
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FIG.    8.     BL0W0FF    CONNECTIONS 


the  rate  continuously  and  a  meter 

totals.      With    this 

nt    it     i-    possible    to    note    the 

ny  moment  desired  or  to  observe 

nations   during    that    part   of   the 

period  which  has  elapsed  and  the 

iunt  of  water  fed  to  the  boilers. 

;  inch  mains  run  the  entire  length 

f  the   In  iler   installation,   and   by   means 

i    the     piping     interconnecting     the     two 

is    possible    to    feed    any    boiler 

her   line.      It    i-    also   possible   to 

water    through    the    feed-water 

-   indicated   in   the   drawings,  and 

bypass  them   if  nec- 

\n    inspection    of    the    drawings 

the  valves  and  fittings  employed 

peration   of   the    system.     Fig.   8 


tonnecting  the  blow- 
off   piping    to   each    boiler. 

and  Exhaust  Piping 
The  high-pressure  piping  system,  shown 

in  Figs.  -'  and  .?.  comprises  two  headers 
and  the  supply  pipes  furnishing  super- 
heated and  saturated  steam,  respectively. 
All  of  the  generating  prime  movers,  both 
turbines  and  engines,  use  superheated 
steam,  and  the  boiler- teed  pumps,  dry-vac- 
uum pumps  and  auxiliaries  are  supplied 
from    the    saturated-steam    main. 

It   will   lie   noted  that    the   Usual   path    for 

the    saturated    steam    is    from    the    from 

tions   on    the   drums   hack   through 

the  6-inch   leaders    from   each   boiler   to  a 

6-inch    pipe   common   to   both   leading  to- 


ward  the    rear   of   the   boilers.       This   pipe 
ordinarily   delivers  its  ci  ntents  ti 

inch     saturated-steam     header     1"  li 

loor,    but    if    occasion    de- 
mands,   a    special    valve    will    admit    the 

steam  to  the  large   1 1-inch  header  gi 

For  superheated  steam.  Near  the 
middle   of  the   drums   a   second   C01 

in  from 
1  through  thi 
heater  and  thence  to  the  superheated 
steam  header.  With  these  arrang 
either  saturated  or  superheated  steam  may 
be  supplied  to  the  larger  header,  and  by 
manipulation  of  the  gate  valves 
in   1 1 1<    hi 

both,    thai    is,  receiving    and 

supplying  m   to   the  tur- 

i.l  the  other  section  delivering 
saturated  steam  to  the  engines.  The  meth- 
od of  connection  to  the  various  units  will 
be  evident. 

Fig.  o  shows  a  plan  of  the  exhaust  and 
condenser  piping,  and  Fig.  10  an  eleva- 
tion of  tin-  piping  ti e  of  the  tur- 
bines, the  arrangement  of  jet  condenser 
with  centrifugal  pump  on  the  tank  pipe 
being  practically  the  same  for  the  other 
units.  The  large  atmospheric  exhaust 
main  is '24  inches  in  diameter,  and  con- 
nection is  made  to  this  from  the  various 
units,  although  each  is  equipped  with  an 
the  usual  path 
of  the  exhaust  steam  is,  of  course,  through 
the  condenser.  Injection  water  for  the 
condensers  i-  drawn  from  the  ri\er  by  a 
centrifugal  pump  driven  by  a  hydraulic 
turbine,  and  delivered  to  intake  wells  from 
which  it  is  drawn  up  into  the  com 
by  the  vacuum  maintained.  From  the 
condensers  the  water  and  condensed  steam 
are  delivered  to  centrifugal  pumps,  driven 
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incs  with  verti- 
to  the  river  at 

■  1       rhe 

dry  air  pump 
...  ihose 

.-.  hich  i-  in  the 
line  from  th  engines. 

i     of    high 
steam  piping,  as  well  a>  the  piping 

pi  r  cent. 

■  ing      In 


covered  in  the  same  waj  n>  n  thickness  "f 
2  niches  and  :i   thickness  of   i    inch   was 
considered    sufficient     for    the    hi 
piping. 


Aonomies 


I'.V     \       B        AVERS 


nomy    has    been    defined 
without     something    you    need 


is    going 
to    save 


Fin.    10.    EXHAUST   AND  CONDENSER   PIPING    K>    I  rRRIXE  UNIT 


Fir:.    II      TURBINE    UNITS    AND  AUXILIARY    MACHINERY 


the  case  of  the  superheated-steam  mains, 
'  inches    thick   and    is 

made    tip    by    wiring    magnesia    blocks    to 
the  pipe,  filling 

plastic  85  per  cent,  mag  ring  the 

whole    with    poultry    netting    of    suitable 
mesh  and  then  applying  a  final  coating  of 
plastic   magnesia,   which    i>    coven 
canvas.     The     saturated-steam     lines     are 


my  you  do  not  want. 
With  this  definition  the  subject  of  boiler- 
omes  very  simple: 
without  efficient  labor,  needed  re- 
pairs or  proper  fuel  and  save  money  to 
pay  for  breakdowns,  interruptions  to  ser- 
vice and  excessive  coal  bills.  Boiler  rooms 


•Abstract  of  a   paper  rear]  before  the  Ohio 
Electric    Light 


intry  hear  nunc  wilncs 
to  the  literal  application  ol  this  definitifl 

I  he   usual    id<  .1    ol    effecting   ec imy   i 

along  the  line  of  retrenchment.  Th 
\  dollar  saved  is  a  dofl 
earned"  is  continually  held  up  to  us.  ■ 
unless  the  dollar  saved  has  just  as  nine 
mental  effort  behind  it  as  the  dollar  wfafl 
1-  spent.  11  is  going  to  reappeai 
to  the  /11I1  power,  on  the  wrong  side  of 
balam  e  sheet. 

How  manj  boiler  pi. mis  are  delivers 
70  per  cent,  of  the  energy  supplied  t 
them?  How  many  arc  delivering  even  5 
per    cent  How     many    managers    kno\ 

what  per  cent,  of  the  energy  purchased  i 
their  coal  their  boilers  are  delivering 
How  many  even  know  how  .much  eneflj 
they    receive    in    the    fuel    the)    p 

Additional  proof  of  low  .0  ei  agi 

1       afforded     b)      the     number     of     sinker' 

forced-draft  systems,  induced-draft  nj 
iiin,    shaking    grates,    improved    furnace1 

etc.,  which  in  four  nut  of  live  i  a 
making  good  the  claims  made  for  thei 
"t  10  or  15  per  cent,  increase  in  cfi 
ciency  in  any  plant.  It  has  been  stafl 
that  there  are  2700  patented  boiler  >-,,u 
pounds,  most  of  which  are  mi  the  niarke 
Xo  one  has  ventured  to  enumerate  tli 
smoke  consumers  and  other  devi  & 
tabling  to  every  feature  of  the  hoik 
room.  \  canvass  of  '>nc  of  the  caster 
States  failed  to  disclose  a  single  hoik 
room  thai  did  not  possess,  in  the  sera 
pile,  at  least  one  exhibit  testifying  t 
unsatisfactorj  conditions  and  lack  r 
knowledge  of  the  art  of  combustion. 

There  are  two  classes  of  conditions  n 
fecting  boiler-room  economies:  tfl 
which   are   apparent    1 average    fi 

man,  and  those  which  are  dependent  upo 
special  skill  and  training  in  this  line.  Th 
first  class  includes  the  condition  of  hea 
ing  surfaces.  A  man  carefully  covfel 
bis  steam  lines  to  prevent  the  transmit 
sion  of  lirai  through  the  iron  wall  of  tl 
pipe.  Why.  then,  cover  lii -  boiler  lulu 
with  scale  on  one  side  and  soot  on  ll 
other  and  expect  to  maintain  the  san 
transmission?  The  advantage  of  hot  fc< 
water  is  apparent  when  exhaust  steai 
which  would  otherwise  be  wasted  is  avai 
able,  but  the  use  of  live  steam  in  this  cm 
nection,  while  of  value,  is  not  so  we 
km  wn  because  its  chief  economy  Ii< 
not  in  direct  saving,  but  in  decrease 
maintenance  cost  due  to  lighter  scaled' 
posit  in  the  boiler  and  to  fewer  strair 
from  sudden  changes  in  temperature.  Tl 
office  is  safeguarded  again 
drafts  by  storm  windows  and  weathi 
strips,  with  a  difference  in  temperature  ( 
perhaps  30  degrees  on  the  two  sides  < 
the  wall,  while  the  leakage  of  air  throug 
the  average  boiler  setting  is  neglectC' 
although  the  difference  in  temperature 
twi  Hi1  or  thirty  times  as  great.  The  impor 
ance  of  this  point  is  illustrated  by  a  serii 
of  tests  made  on  a  650-horsepower  Bal 
cock  &  Wilcox  type  of  boiler,  first  wit 
plain    brick    setting    then    with    a    '  i-inc 


Pi  >\\  ER  AND  THE  ENG1 


totting   of   cement   over   the   brick.     The 

in    efficiency    in    the    latter    case 

fficient    to  justify   the   engineers   in 

I  recommending  .111  air-tight  sheet  steel  cas- 

-ule  the  brickwi  rk.      The  economy 

.    11  covered    steam    and    hot-water 

too  well  known  to  be  more  than 

ed  and   the  need   of   furnaces  and 

of  whatever  type,  being   in   perfect 

it  ion  is  equally  ob>  ious. 

•  cond  division  1  f  economies,  those 
-ult  from  the  use  of  ability,  may 
_:n    with    fuel,    the    chief    item    of 
A  certain  coal  i-  frequently  con- 
for    because    the    same    coal    was 
•;  year,  because  John  Smith  ns..  s  it, 
the   dealer   is   a    stockholder,   be- 
ts   k-ss    per    ton,    and    some- 
cause   it    is   the   cheapest    coal    to 
the  particular  plant.      The  est  of 
g  and  analyzing,   the   reluctance  of 
and  their  desire   to  protect   them- 
loss     by     increased 
per    ton.     render    the    guaranteed 
somewhat    unsatisfactory    in 
inity  of  Dayton,  0.,  while  the  time 
--.use    attendant    upon    the    careful 
under  actual  conditions  of  a  num- 
oals  make  this   method  also   pro- 
hibitive   in    many    cas  I    should 
be   adapted    to    the    needs    of    the    plant ; 
Id    be    of   sufficient    heat    \ 

the    maximum    power    required, 
it    contracts   are   made   in   the  early 
summer,   this   must   be   considered,    for   a 
le  fuel  in  a  limited-capacity  plant 
might  be  cheap  in  June  and  prohibitive  in 
December.       If  n      in     use.    the 

amount  of  iron  and  sulphur  in  the  coal 
-  important,  often  the  determining, 
•factor.  Most  stoker  builders  will  under- 
take to  burn  any  coal  and  will 
succeed,  but  the  cost  of  maimer: 
<iigh  sulphur  coals  will  wipe  out  any  but 
a    wide   margin    in    price. 

There  is  only  one  coal  to  be  considered  . 
the    one    which    will    do    that    particular 
work  with  the  least  cost,  bearing  in  mind 
the   capacity    required,    cost    of    handling. 
maintenance  of  equipment  and  removal  of 
In   its   selection   probably   a   com- 
bination   of   methods    is    best.      Proposals 
on    a    guaranteed    analysis    will     nam  w 
til  the  number  of  dialers  and  the 
of   coals    as    none    but    reputable 
hose  product  is  uniform  in  quality 
:i   this   basis.      With 
-hese  in  hand,  it  is  an  easy  matter  I 
'he   two   or   three   which    are    suitable    in 
(uality  and  price  and  try  them  out  under 
working  conditions.     A  p<  int  of  consider- 
able interest  will  be  developed  in  figuring 
m  a   guaranteed   B.t.u.   basis   and    this    is 
he  difference   in   values   between    run-of- 
fline coal  and  slack,  or  nut  and  slack.     In 
his  system  the  guarantee  is  to  deliver  so 
,nany  net    British    thermal    units    fer   one 
■cnt,  and  in  the  majority   of  cases   it   will 
ie  found  that  the  purchaser  is  paving  an 
■xorbitant   price   for  the  privilege  of  hav- 
ng  his  fireman  break  up  the  lumps. 
Having    purchased    the    coal    there    re- 


mains   but    one    thing,    to    burn    it.      This 
laratively    simple    in    itself,    but    the 
utilization    of  ,     cent,    of    the 

heat  units  contained  is  more  of  a  problem. 
In    this,   economy    is   entirelj    a 
of  the  man   in   charge.      1    say  man.   rather 
than    mi  1  il    is    a    question    of 

one  man.  It  is  impossible  to  retain  in 
the  ranks  firemen  who  have  the  ability 
economically  to  operate  a  boiler  room ; 
if  they  are  bright,  intelligent  men  they 
graduate  to  the  engine  room,  lei 
hind  the  young  and  inexperienced  and  the 
old  and  unintelligent.  Bui  any  plant  of 
d  man  in  the 
boiler  room.  He  should  rank  with  or 
■  engineers,  both  in  ability  and 
wages,  for  while  it  is  a  fact  that  In  ilers 
will  operate  with  less  attention  than  any- 
thing eNe  in  the  plant,  anil  it  is  customarj 
to  attach  the  boiler  room  to  the  chief  en- 
gineer's responsibilities,  like  a  51 
to  a  kite,  lit  the  simple  comparison  of 
the  daily  costs  of  the  two  departments 
should  he  proof  enough  of  the  opportuni- 
ties for  better  men  in  the  steam-generat- 
ing end.  In  this  connection  I  believe  the 
Taylor  system,  which  has  done  so  much 
for  other  branches  of  manufacturing,  will 
■  ffective.  The  few  instances  in 
which  it  has  been  tried  have  been  entirely 
satisfactory  and  while  its  adoptii  n  will  be- 
slow,  eventually  central  stations  will  have 
to  assume  the  same  attitude  toward  labor 
that  other  industries  find  most  satis- 
factory. 

Owing  to  diversity  of  equipment  and 
conditions  few  general  rules  can  be  for- 
mulated for  economical  operation.  The 
type  of  boilers,  furnaces,  drafts,  stoker-'. 
nditions  and  fuel  are  variables  in 
the  problem  which  m  !  by  the 

man  in  charge.  Moreover,  there  are 
radically  different  methods  of  operation, 
each  warmly  supported  by  its  followers, 
each  giving  excellent  results,  which  fur- 
ther tend  to  render  generalities  impos- 
sible. There  are  a  few-  principles 
eral    application,    how  f    which 

int  of  the  amount  of  air  supplied 
to  the  furnace.     Inasmuch  as  all  the  heat 
escaping   up   the   chimney    is    wasti 
the  temperature  and  volume  of  tii. 

uld  be  kept  as  low  as  pos- 
sible. No  more  air  should  be  admitted 
to  the  furnaces  than  is  necessary  to  burn 
OUgh,  that  too 
little  air  will  result  in  loss  of  unburned 
fuel  in  ti  - 
or  records  will  aid   in  this   regulation 

Records  should  be  kept  of  the  fuel  and 
r  if  this  is  impossible,  fi 
evaporative  tests  should  be  made  in  order 
to  establish  and  maintain  a  standard  of 
operation.  Boilers,  like  engines,  yield  ef- 
ficiency curves,  although  the  average  boil- 
er will  operate  at  a  remarkable 
without  decrease  in  efficiency.  The  char- 
acter of  the  efficiency  curve  should  be 
determined  and  the  boiler  operated  at  the 
li    point.     This   information 


is  important  in  determining  at  what  over- 
load the  boilers  should  I  on  the 
peak    and    the   poinl    at    which    it    becomes 
il    to  cut    ill    another   boilt  1 
ti  d    at    or 
near     100    per    run.     overload     for    a     lew 
hours    with    a    remarkable    gain    over    the 
cosl    of  tiring  up  another  boiler,  bul    the 
increase   in   maintenance    ,ua\    overbalance 
ing    in    fuel. 
In   general   the  tendency   is   toward   high 
furnace  temperatures, 
bustion   and   high   overloads   and   the   re- 
sults  indicate  that    this   tendency    is   in   the 
right    direction.       .\     firebox     tempera!  ire 

-   degrees    i~    not    uncommi 
burning  of  40  pounds  of  bitumino 
per   square   foot   of  grate   per   hour   is  an 
everyday    occurrence    and    boilers    are    op. 
crated  continuously  at  _'oo  per  cnt    of  the 

builders'  rating,  developing  a  horsepower 
for  each  5  square  feel  of  heating  surface. 
A  feature  which  depends  entirely  upon 
the  judgment  of  the  man  in  charge  is. 
the  frequency  of  cleaning.  Cleaning  a 
boiler  is  an  expensive  pro-ess;  add  to  this 
tlie  exigencies  of  the  service  requirements, 
and  the  problem  of  determining  jus]  how 
much  scale  must  accumulate  before  the 
bos  due  to  it  will  offset  the  cost  of  1  lean 
in  . 

The  generation  of  steam  has  1 
pace  with  the  generation  of  electricity. 
Combustion  is  no  farther  advanced  than 
il  was  10  years  ago.  Turbines,  engines 
and  generators  are  improved  year  by  year, 
but  the  steam  to  operate  them,  represent- 
ing the  major  portion  of  their  expense, 
is  produced  in  practically  the  same  waj 
11  was  10  or  15  year-  ago  Why  not. 
then,  apply  to  this  department  the  ability 
and  energy  that  are  s,,  essential  in  all 
other  lines  of  central-station  effort  and 
raise  it  to  a  corresponding  level  of  effi- 
ciency? 


Liquid  Gas 

Liquid  gas  is  made  by  compressing  and 
itained    from   the   dry 
distillation    of   crude   oil.      The   first   plant 
for  its  commercial  manufacture  was  estab- 
lished    at     Augsburg,     Bavaria,     in     1004, 
e  Blau  process.     In   i<x>7 

dolf,  near 
Zurich,  to  use  the  Wolf  process.  After 
manufacture  ihe  _;ns  is  placed  in  steel 
Ming  20,  JO,  i«>  and  80  pounds, 
v  the  railways  with 
no  restrictions,  as  the  gas  i~  claimed  to 
be  nonpoisonous  and  much  less  explosive 
than  ordinary  gas.  It  i-  used  for  heating. 
lighting,  cooking  ami  soldering  and  weld- 
ing. Over  100  installations  ha 
made    in    Swit  1-    being 

built  in  Paris  and  one  in   Boston. 


>s  rubber  should  not  be  allowed  to 
remain  on  pump  gaskets,  as  it  will  event- 
ually get  into  the  valves  and  parts  and 
cause  trouble. 
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Curves  for  Engineering  Calculations 

An  Interesting  Method  of  Plotting  nn<l  Combining  Curves.     Their  Accu- 
racy   and  Value    as    Time    Savers    in    Making    Difficult    Calculations 


BY        J. 
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■ 

ind  mis- 
king    is 

;    curves, 

I 
test,  elimin; 

■  1  in  ad- 
:n    time. 
Therefore  a  little  study  of  an  int 

if  curves 
for    iliis    purpose    will    be    of    great    ad- 

e    practical    engini 
each   hi  ur   spent  by    him   on    this   subject 

■  him  weeks  and  months  of  hard 
calculati 

The  curves  used  in  practical  engineer- 
ing calculations  are  very  simple  indeed. 
There  is  no  limit  to  the  work  which  can 
straight  lines 
nd  it  a  curved  line  is  sometimes 
brought  in,  it  is  usually  a  simple  curve. 
Now  the  straight-line  curve  requires  only 

■  ts,  and  one  of  them,  in  general, 
is  to  be  found  at  the  origin.  Take  the 
other  one  at  a  numerical  value  in  the 
table  of  tens  and  the  line  i-  determined. 
In  the  course  of  the  present  and  follow- 
ing articl  irves  will  he  used  to 
compute  the  results  of  complicati 

and  full  instructions  will  he  given  for  the 
for  each 
special  case.  As  an  introduction  to  that 
work  let  us  consider  a  few  simple  cases 
and  see  what  can  he  done  b) 
lines  alone. 

Take  rdinate     paper, 

preferably  one  divided  in  tent! 
each  division  on  the  abscissa,  or  horizontal 
of  water  head,  and 
each  division  on  the  ordinate,  or  vertical 
dimension,  one  pound  pressure  per  square 
inch.  Lay  off  ioo  feet  of  water  on  the 
Fig  I.  Any  reference 
hook  will  show  you  that  this  is  equivalent 
to  4.V.}  pounds  per  square  inch 
this  amount  on  the  ordinate,  locate  the 
point  -and  draw  a  straight  line  through 
it  from  the  origin.  You  have  now  a  very 
convenient  table  interchanging  either  one 
of  the  quantities  into  the  units  of  the 
other,  the  accuracy  depending  on  the  scale 
of  the  diagram. 

Now  call  each  division  on  the  same 
ordinate  one  inch  of  mercury.  Laj  off 
34  feet  of  water  on  the  abscissa,  and  30 
inches  of  mercury  on  the  ordinate.     A  line 
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from   the   origin   through   this   point    will 

1  a   table   interchanging   the   units 

lantities.  But  the  two  lines 

on    the    same    sheet     form    a     selei 

used  two  at  a  time, 
and   therefore  you  have   implicitly   a  third 
table  interchanging  inches  of  mercury  to 
qare  inch,  and  the  opposite. 
The   dotl  I    show   an   ex- 

ample  of   this   kind.      From   any   pi 
one    line,    say    30    inches    of    men 
vertically    to    the    other    line,    and 
its  ordinate  14.7  pounds  per  square  inch. 

Xow  add  a  third  line  in  the  same  man 
ner.  calling  each  division  on  the  ordinate 


of  one  atmosphere  in  each  of  the  other 
units  of  pressure.  It  you  plot  such  .1  dia- 
gram   to   a    proper    scale,   each    one    ol    tin 

ill    have   more   value   than   a   ion 
line  rical  tables,  ami  the  \ alue  ffl 
the    whi  1I1     ci  >mbinatii  in    canm  >t    I 
estimated,  while  the  tune  required  to  maki 
this   diagram    is   only   one-half   hour. 

:   have  a  testing  laborataflj 

in   which   a   number   of  prony   brakes  an 

.    the    following    variables 

affect    tl  lower:     Spei  <l   of   pulley 

load    and    length    of    I, rake    arm 

■  t     the    numerous    condition 

therefore    requires   a    separate    curve,    am 


Fell  ol   Water 
FIG.     I.       DIAGRAM    TAKING    THE     PLAGE    OF    THREE    TABLES 


1000    feet   of   air    at    62    degrees    Fahren- 
heit, the  abscissa  remaining  the  same.  The 

three  lines  for:  mr  quan- 

d    two   at   a   time,   and   the 

number    of    combinations    is    at 

once   increased    from    three   to   six.     This 

is    made    possible    by    the    interchange    of 

:iir    to    any    one    of    the    previous 

If   you    put    in    a    fourth 

centimeters  of  mercury,  you  will 

add  four  new   ■  1  hanges,  and  a 

fifth    line    of   tenths    of   atmospheres   will 

bring    the    total    number    of    combinations 

to  fifteen. 

Fig    J  shows  'he  outline  of  such  a  dia- 
gram, the  dotted  lines  indicating  the  value 


each  cum'  plotted  in  the  usual  manne 
requires  a  great  many  points  to  be  solvei 
in  order  lo  make  it  approximately  corrcd 
Here  is  a  method  lor  plotting  this  dia 
gram  from  the  solution  of  one  singl 
point,  to  cover  all  possible  conditions,  fo 
any  number  of  brakes,  and  consisting  c 
straight  line-  only.  Referring  to  Fit 
3.  divide  the  upper  abscissa  to  read  nc 
had  in  pound-  to  any  convenient  scal< 
and  the  lower  abscissa  to  read  horse 
to  the  same  scale,  one  horsepowe 
against  each  pound  of  load.  Plot  on  th 
ordinate  revolutions  per  minute,  and  tak 
the  arm  length  of  one  of  the  brake 
measuring    a    whole    number    of    feet,  0 
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length,   saj     3   feet.     The  equa- 
tion of  ihe  brake   i-  : 


Horsep  wer  = 


j  t  /VMS' 


where 

R  =  Length  of  the  brake  arm.  3  feet 

in   this  case; 
„Y=  Number  of  revolutions  per  min- 
ute ; 
Friction   load   on    the    scale   pan; 

*  =  3. 14 '6 

i  the  equation  by  If. 


.!  33.000  33.0OO 

e  only  condition  necessary  to  make 


infinity.    This  is  a  condition 

igin,    the 
other  point  at  the  load  on  the  line  of  con- 
stant   speed.     Join   the   two   poit 
the   speed    varj    in   either   directi 
find    the    horsepower    developed,    follow 
the  line  from  the  given  load  to  the  inter- 
section with  the  given  speed,  th< 
of    the    point    of    intersection    will    neces- 
sarily give   the   horsepower   required. 

Keeping  the  othei  factors  constant,  the 
horsepower  must  vary  directly  with  the 
length  of  the  brake  arm.  To 
for  different  lengths,  continue  the  line 
of  ordinates  downward  and  plot  horse- 
power on  it  to  any  convenient  scale. 
Locate  for  each  brake  one  point  having 
an   abscissa   equal   to  3,  and  an   ordinate 


feet  ol  Water 
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power    numerically    equal    to    IV 
ithat 


33.ooo 


X  N 


Is   unitv,   or 


A*=^=I75o/J.P..U. 


33.000 
6*     ' 

that    the   brake    is    running   all 

time  at  this  constant  speed.     Then  the 

r  on  the  lower  abscissa  of  the 

rram    corresponds    numerically    to    the 

1  on  the  upper  abscissa.     Lay  off  1750 

-    per    minute   on    the   ordinate. 

rk   a   horizontal    line     and    call    it    the 

of    constant    speed.      Now.    for    any 

;n  load  the  horsepower  varies  directly 

h  the  speed,  down   to    zero  and   up  to 


equal  to  the  length  in  feet  of  the  brake 
arm.  and  draw  straight  lines  from  the 
origin    through    the    points.      To   find    the 

iver  developed  for  any  particular 
brake,  locate  the  number  given  for  the 
3-foot  arm  brake  at  the  given  condi- 
tion- The  ordinate  at  this  point  from 
the  lower  abscissa  to  the  intersection  with 
the  line  of  the  proper  brake  will  give  the 

wer  required.  An  addition  of  an- 
other brake  to  the  laboratory  means  only 
an  addition  of  one  more  line  to  the  dia- 
gram. 

Fig.  3  represents  the  outline  of  such  a 
diagram  including  all  possible  conditions. 
The    following    example    is    indicated    by 

lines  on  the  diagram: 


Friction  load  inds 84.5 

■    m 

1,  fd  .4.5 

11  sepower    developed    1-    h 

bj    the    lower  tersecring    the 

given    length    of    arm,    and 

•  7s  hoi  s(  pow<  r      It  can  easilj   be 

seen    by    inspection    that    the    diagram    af- 

solution  for  anj   one  of  I 

variable.-   when    the   Other   tl 

ible  to   follow  through  the 
nrves   given    in    Fig     t   and    see 
how   they   are   combined    to   give   the   re- 
sults sought    for. 

the   writer   in 
computing   the    result-    of   an    experiment 
on  a  3-inch    Dayton   centrifugal    1 
the   Armour    Institute   of   Technol 
it    worked    out    \cr\  ily.      Be- 

sides saving   a  great   deal  of  time   it   made 
it   pi  issible   ti  1  compli  ind   de- 

ti  rmine    s< ■'.  1  ral    doubtful 
subject,     simply    because     an    adi 

if  runs   did   not   add   much   to   the 
work. 

\s  the  diagram   n  for  a  3- 

inch  centrifugal  pump,  and  therefore  all 
of  it  can  be  used  for  such  a  pump  only, 
an  alteration  in  the  few  curves,  de| 
upon  dimensions,  will  make  it  applicable 
for  any  pump.  As  drawn  now  it  is  divided 
into  five  sections  marked  A,  B,  C.  D  and 
E,  respectively.  Sections  A  and 
-i-t  of  single  cu  of  them  plotted 

fri  im   1  xperimental   data,   and   thi 
drawn  after  the  methods  given    » 
I  and  2.     Sections  B,  C  and  /:'  were  con- 
structed  after   the   method   given    for   the 
pronj   lirake    diagram:    B.    for    tl 
tion  of  pump  horsepower   from   the  com- 
puted quantity  and  total  head;  (".  for  the 
ratio     of    pump     horsepower     to    motive 
horsepower    delivered,    also    for    the   solu- 
percentages    in    general;    and   the 
lowest   section,   E,   is    a   provision    for   in- 
dicating the  per  cent,  lost  in  slip  when  the 
pump    is    belt-driven.      In    fact    - 
alone  is   sufficient   to  answer   the   purpose 
of   the    other    two    also       Bui    in    such    a 
subdivisions  would  have  to  read 
odd  numbi  rs,  and   thi    diagram   would  be 
too  crowded. 

Each    curve    on    the    diagram    is    des- 
ignated   and    its    purpose    fully    indicated. 

and    reading    the    di  will    be 

best    illustrated    by    following   through    a 

d     for    the    fol- 
lowing condition-  and  indicated  1 
line-  on  the  diagram  : 

\     3-inch    centrifugal    pump    v. 
driven    by     a  r     mi  'tor.     the 

the  motor  and  pump 
being  20  and  10  inches.  The  impeller 
diameter  of  it'-  inches,  the  suc- 
tion pipe  4  inches  standard  and  the  dis- 
charge pipe  3  inches.  The  water  de- 
livered was  measured  by  passing  through 
two  weir  notches,  in  parallel,  one  to 
inches  marked  A,  the  other  12  inches 
marked  B.  The  suction  head  was  in- 
dicated by  a  mercury  manometer  reading 


I  the  deliver)  ! 

the    ma- 

DA  FOR   RUN 

j 

i 
■ 
: 
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n   weir  H. 
■-.  iii  cubic  feet  per 
I  quantity  in  gallons  per  minute. 
quantity  in  n  i  hour, 

tj  of  water  in  inlet  pipe. 

water  in   discharge  pipe. 
Peripheral  velocity  of  impeller. 

Head,     in    Feet   of    Water 

■i   head .feet 

Delivery    head 

head .  feet. 

Inlet 

Discha  equivalent  head. feet. 

Periphi  lent  head. feet. 

\\  at)  -  line  i  input  >. 

Horse]  ed   by  motor   (out- 

Per  cent.   Ii  slip. 

Net    : 

Pump  horsep 

Power  rejected  in  discharge  velocity 

Ratios  and   Efficiency 

Ratio  of  total  head  t"  peripheral  velocity 
head,  per  cent. 

Ratio   of   suction   hi  I    head, 

per  cent. 

Ratio  of  rejected  head  to  total  head, 
per  cent. 

Net  efficiency  of  pump,  per  cent. 
w   along   thi 
tm;    the    number    in 
order,  as   given   below,  corresponding  to 
each    result    is    encircled    near    the    point 
•  ■ii  the  respective  curve. 

1.  Cubic  feet  per  second  on  weir  A 
is  given  directly  on  its  curve  (Section 
./)  by  tl  ponding  to  the 
head  of  254,  and  reads  0.147  cubic  foot. 

2.  Same  on  weir  B  \-  given  on  its 
curve  by  the  abscissa  corresponding  to 
the  bead  of  232,  and  reads 

3.  Total  discharge  in  cubic  feet  per 
second  is  the  sum  of  these  two  abscissas, 
<i  and  b.  and  reads  0.738  cubic  foot  (The 
reason  for  scaling  instead  of  simple   ad- 
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sum  at  once  located 
on  the  diagram  I. 
4  and  5     Gallons  per  minute  and    too 
ir  art   given  directly  under 

1  332.1  and  [660.5  respectively. 


\  1 1 o  j 

6.     Vi  Ii  11  itj    of   water   in   inl<  1    pipe 
f  its  1 
ding    to   tin  the   t<> 

quantity,  and  reads  N.4  feet  per  second 

;     Y.  locitj   of  water  in 
i-  given  bj    the  ordinate  of  it-  curve 


FIG.    3.       GENERAL    PROXY-BRAKE    CURVES 
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the   re- 
in,  and 

I   water 

ding  the 

5    feet,    to   the 

d,  being 

ii.     For   pump    horsepower    follow    the 

!   head   to   the   inter- 

with   tlu-   hi  ■  rve   cor- 

the  total  quantity,  and  rend 

the  al  wer. 

[2.     P  med     t  r.  ■m     line     is 

the  intersection  of  the  ammeter 

-     tion     D). 

watts 

[3.     Horsepower    developed    by    motor 

n    b>    the    abscissa    corresponding 

to  the  wans  ordinate  "ii  the  650  revolu 

r   minute   motor  curve.     It   reads 

6.42  horsepower. 

14.     Per  cent,  left  after  slip  is  given  in 
fn  m  the  shaft 
converging  line  from 
the    reduced    motor    speed    (650x2).      It 
cent. 
in   net   motii 
follow  the  '/>  per  cent,  ordinate  ii 
C  to   its   intersectii  n   with   the  line  con- 

from   the  developed   hors 
and   reail   the  horsepower. 

16.     Efficiency  per  cent,  is  given  direct- 
ly  by   the   percentage   ordinate    from   the 
pump  horsepower   <  .<■  74  >   to  the 
ing   line   of   the    net    motive    horsepower. 
It  reads  60.7  per  cent 

17  Peripheral  veli  city  of  impeller  is 
given   b)    the  ordinate  of  <■ 

tions    D    and    E »    corresponding 

pump  shaft   speed.     It   reads  60/1  feet   per 

second. 

18  Head  equivalent  to  peripheral 
velocity   is  given   by   the   ordinal 

curve    (Section-   /'  and   E)    opposite   the 
and    reads    57.9    feel 
1  20.      Inlet  and  dis 
are  given  by  the  ordinati 
equivalent    head    curve    at    the    n 

-   on    the   i  ■  I  reading 

1.1  and  3.2  feet,  n 

21.  P  !  in  discharf 

ity    is    given    by    the    intersection    of   the 
wer    curve    from    the    total    quan- 
tity with  the  discharg  quivalent 
head,  and  read 

22.  Ratio  of  total  head  to  peripheral 
velocity  head  is  given  by  the  percentage 
ordinate    (Section    C)    from    4.45 

line  converging  from  5.79,  the  decimal 
point  being  shifted  in  both  one  place. 
It    reads   76.7   per   cent. 

23.  Ratio  of  suction  head  to  total  head 
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the  hue  con- 

21  5    per    cent. 

ordinate 

ing   from  4.45, 

ll    i-    evident    thai    the    accuracy    of    the 
comput; 

•    the   diagram.     In   an)    case   il    is 

■  curate  as  the  ordinar)  slide  rule. 

tion  which  can  be  made  at 

;    i   is  that  it  is  hardly  worth  while 

rase.     V\  '    '  have  a 

it    for.     Bui   tl 
gram   can    hardly    he    limited    to   a    single 
1        'I  he    weir    curves 
are   .ilv.  notches; 

the  horsepower  curves  are  good   for  any 
pump,  the  limit   being   extended  by   shift 

decimal  point,  and 
curves    are    alv,  all,    the 

training  acquired  by  combining  a  similar 

in    on    it.    no    matter 
luable   that   time  may   be. 


The  Law  of  Mixed  Vapors  Applied 
to  the  Steam   Plant 


I'.v  \Y    II    Booth 


The  law  as  to  the  pressure  exerted  by 

1   space  1-  that  the 

pressure  will  be  the  sum  of  the  pressures 

el 

thai  is  to  say,  that  if  a  pound  weight  of 

oxygen  exerts  a  pres  pounds  per 

square    inch    when    inclosed     in     a     given 

cylinder  and  if  a  pound  of  nitrogen  exerts 

6   pound-   when    separately 

■  I.    then    if  both 

1-   be   inclosed   together  the  two 

pounds  of  mixed  gas  will  have  a  pressure 

of  30  pounds   per  square  inch.     From  this 

fact  it  may  lie  argued  that  gases  are  not 

similar    in    constitution     to     light     porous 

hi    the     cavities     of     which     other 

iy  he   hidden  away   like   so   much 

sand    poured    in    anion-   1    3    lot    of    round 

led   to  add 

support    I-    thi      Knn  lie     theory     of     gases, 

which  lays   down   that   a   gas   i-    -imply   an 

possi 

,  tii.ii  ga  5  pn 
but   the  combii  oi    the  bombard- 

upon  the  containing 
wall-,  it  explains  why  gases- diffuse  and 
it  explains  many  other  peculiar  matters 
connected  with  their  behavior. 

in  he  thus  mixed  and  will 

I    not     to     obej      the     above     law. 

When  -mil  i-  the  case  the  conclusion  to  be 

drawn  is  that  they  are  not  inactive  toward 

each    other,    hut    that    they    combine    and 

ombined   by   the   simple   pro,,--   of 

mixing    or    they    have    so    far    come    into 

closer  relation-  a-  to  indicate  that  they  are 

■  combine.     Thus,  ordinarily  gases 


:  '  1  .  1  '  1 "    < 

which    satisfactorily   1 
so,   hut   it    might    be    -1: 
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'   go  in'o  solution  w  ith  each  other 
the   same   way    that    the)    and    solid   bod 

into  solution   with   water.     Salt, 
example,     will     disappear     from     sight 
placed    111    water,    but    a    cubic    in,  I 
may  he  added  to  00  cubii 

,  cubic   inches   of  sail    v, 
not   be   ■  bi  lined.      I  he   reason    1 
some  wa)    the  atoms  of  salt  have  bidder 
themselves  in  I  I 

imed  tli.it   .ill  bodies  .ire  limit  uj 
of  numerous  atom-  or  molecules,  and  lha 
liquid  aie  shaped  ifl 
Hat    disks    and    rotate    about    a    d 
line,   then   each   mi  ilecule   will,, 

1'    a    sphere    of    w  hich    the    disk    i 

simply  1     li  ,       Ii  is  clear  tha 

such  a  disk,  when  rotating  an, I  generatffl 

phi  11  -  m  it  till  tint  -plieri 

e.  but  that  on  it-  flat  faces  i 
could  carry  a  -mailer  molecule  ,  I  -al 
.-'lid  continue  to  rotate  inside  the  -am 
spherical   space. 

Many  -alt  solutions  deposit  tin  it  dii 
solved  -.1'-  at  limit  temperature-  i  ,1 
not  know  if 
put  forward 
why   tin-   is 

■  lieat  a, Id-  mobilit)  to  mob  rule- 
r  i-  possible  that  the  molecules  ol  1I1 
liquid  begin  to  acquire  -,  me  of  the  autr  )j 
mobility  they  will  fully  possess  wile 
thoroughly  gasefied  by  a  continuance  cl 
heat  application,  and  that  1"  ing  done  i  ¥ 
rapid  movement  to  and  fro  the  molecule  I 
of    salt    are    rubbed    off    in    the    coll 

1.  I  aiu  traveling  into  fields  not  cH 
immediate   interest    in   connection   with  til  II 

subject  in  hand. 

Dalton's   law    of   mixed   gases    does   n 
bold  good  when  there  is  present  the  liqui    :j 
from  which,  say.  one  1  f  the  gases  has  bee     { 
evolved      If  water  at  a  temperature  1  if  -" 

Fahrenheit    is    present    in    a   bo     I 
which    is    otherwise    empty,   the    vapor   1 
that    water   will    till   the   box   at  a 
of    12    pounds    absolute    per    square    inc 
.Assume  the  box  to  he  full  of  air  al  attfl 
pheric   pressure   of.   in   round   numbers!  ' 
pound-  pressure.    Close  up  tin-  bos  tigffl 
at  a  temperature  of  202  degrees  and  intn 
duce    si  uni     w  iter,     also    at     202    -l'  gS 
Fahn  nheit,    through   a   small   pip'       ■ 
according  to  the  appearance  of  1 
mixed     gases,     one     would     suppose     tl' 
since   the   tension    of   water   vapor   .'it   2- 
I    ilirenliett    is   only    12  pounds.  1 
vapor   would   rise   into   the   space  above 

0  cupied    by   air    at     15    pounds,   but    this 

1  ,,i  -0  '['he  water  vapor  would  rise  ai 
as  much  water  vapor  would  occupy  ea< 
cubic  foot  of  the  space  of  the  box 
would  have  done  so  had  no  air  bei 
present.  The  pressure  would  be 
pound-.  The  water  ttiii-t  apparently  sei 
off  into  the  space  about  it  a  definite  qua 
tin  of  vapor  per  cubic  foot,  no  matt 
whether  that  space  lie  occupied  b]  1  ,[ 
gases  or  whither  it  be  empty.  This  a 
pear-  to  -bow  some  difference  from  t 
law  of  mixed  vapors,  which  would  at  fit 
thought    lead   one    to     suppose    that 


.:: 
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ontaining 
l<  ;ul  to  the  condensa- 
sonie   of   tin  ior    back 

r   on    the   ground    that    the 
e   was  already 
.mi  that  of  the  water  vapor  .it  202 
Fahrenheit,    and    therefore    that 
s  no  need  for  the  water  vapor  to 
me  extent.     As   Ran- 
is   it.    the    space     above     a     liquid 
itain  a  certain  weight  of  the  vapor 
liquid,  no  matter  what   other  gas 
nt.  so  that   if  this  he  so,  the  two 
1"   after   Ml    obi  \     1  >alton's 
and  if  this  matter  is 
■'..    it    will    hi 
^  in  understanding  some  things  about  steam 
ml   condensers  that   have  perhaps 
■  1   a  tritle   pu 

Aik   in   Boilers 

■  take    only    two    instanci 

II  be  the  case  of  the  boiler  newly 

11   cold   water.     The   fire  is 

nd  in  due  time  the  pointer  of  the 

i"  move  and  finally 

■  the  working  pressure.     The  en- 
started  and  at   once  pressure  falls 

off  in   a   most   remarkably  quick  manner. 
•  A  usual  of    this   is    that   the 

;:       tin-     boiler     has     not     been- 
ghly   circulated   and    some   of   it    is 
than   it   should  be.     The  opening 
steam    valve    has    caused    a    better 
circulation   and   has    brought    the     elder 
to   movement   and   so  cooled   the 
remainder   as    to   reduce   the    steam   pres- 
planatii  in  is   sound  :   proba- 
cy a  portion 
re  and  is  therefore  credited 
;with  all  the  trouble.     But  the  trouble  will 
.remain  even  with  such  boilers  as  are  fired 
I    the    water    in    which    must   be 
tl  roughout. 
Let  us,  in  the  light  of  the  law  of  mixed 
endeavor  to  find  another  solution, 
the    working    pressure    to 

mding    with    a 
temperature    of    320    degrees    Fahrenheit, 
and  the  air  to  be  imprisoned  at  a  tempera- 
ture of  60  degrees   Fahrenheit,  or  -a\    520 
absolute.     It  is  now  heated  to  ,vo 
Fahrenheit   or   7N0  degrees   abso- 
pressure    will   no   longer   be    15 
but 

78o 

Mow  00  —  22  =  6X  so  that  it  may  be 
concluded  that  since  the  air  imprisoned 
in  the  boiler   -team   space   has  a   pi 

unds,  that  of  the  water  -  apor  must 
lie  68  pounds.  But  the  temperature  of 
water  at  68  pounds  vapor  pressun 
toi  degrees  Fahrenheit,  and  this  must 
therefore  be  about  the  boiler  temperature. 
Actually  the  boiler  temperature  will  not 
be  far  from  that  corresponding  with  69 
pounds  pressure,  or  say  302  degrees 
Fahrenheit,  for  the  air  will  not  be  320  de- 
grees Fahrenheit  as  first  assumed,  but 
only  302  degrees  Fahrenheit,  and  its  pres- 
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sure  will  be  ids,  thus  bring- 

the   total   pn 

When  the  opening  of  the  stop  valve  Ins 
out    the   mixed    vapot  1   1    steam 

and  only  steam  now  rises  from  the  water 
to    fill    the    space,    tin  naturally 

drops    to    that    proper    to    the    temperature. 

and  we  begin  to  learn  that  the  steam  en- 
gine  is  a   heat   engine   working   bj    virtue 
of  heat,  and   that   did   we  reall)    mean   to 
ind  accurate,   , 

lei    as   we 
it,    but    we    should    emploj 

m    space,    mark 

this  at    the  working  temperature   and  only 

when    we    saw    that    the    temperature    was 

ould  we  open  the  stop  valve, 

when  we  had  a  pressure  of  mixed 

of  112  pounds,  for  the  steam  would  be  al 

90  and  the  air  would  I  :ids.    But 

right  here  we  run  against  snags,     We  do 

1    to    have    a    pressure    of     112 

1    because   tl 

at    Hartford    allow    only    90    pounds.      Nor 
do  we   care  to  employ  a   thermometer  lie- 
cause  they  are  less  apt  to  be  meel 
durable  than  pressure  gages.    Experience, 

r,  has  taught  firemen  that  the 
first  pressure  got  up  in  a  boiler  idled 
cold  i-  apt  to  be  illusory,  and  he  has  got 
to  know  thai  if  he  opi  fety  valve 

Hi  iw  the  imprisoned  air  to  1 
But  if  this  be  ■  may  find  w  hen 

he  trie-  to  -tart  the  engine  that  his  b  liler 
is    still    21  b<  low     starting    tem- 

perature and  lie  will  have  to  fight  for 
steam.  Experience  has  taught  him  what 
to  do,  but  unless  lie  has  learned  some- 
thing of  physical  laws  he  does  not  know 
why  he  does  it. 

Increasing  Vacuum   in   Condenser 
Let  a  second  example  illustrative  of  the 
same  phenomenon  he  taken.     If  no  air  be 
the    temperature    of    water    must 
always  correspond  with  the  pressure  of  its 
vapor.     If  a  steam  gaj  2  ■  pounds 

absolute  pressure,  which  is  5.3  pou 

-  -sure,   a   thermometer  will    show 
228  degrees  Fahrenheit.     It"  not.  tl 
or  both  of  the  instruments  arc  wro 
there  is  air  present  with  the  wati  1 

thi  gage  on  a 
r  show  ing  about  12  pound 
num.  or  say  2.7  pounds  absolute  pressure, 
when  the  condenser  discharge  is  onlj  too 
Fahrenheit,  a  temperature  that 
corresponds  with  less  than  one 
absolute  pressure.     What   can  be  learned 

from    thi 

determined  from  any  table  of  the 
d  steam  that  the  t  ac 
mini  corresponding  with  a  temperature  of 
100  degree-    Fahrenheit   is  something  bet- 
ter than  13.7  pounds,  becaus 

pressure  corresponding  is  less  than  one 
pound.  There  is  an  actual  shortage  of 
nearly  two  pounds  of  vacuum,  or  if  the 
mean  pressure  throughout  the  stroke  lie 
40  pounds,  there  is  a  loss  of  not  less  than 
one-twentieth  of  the   fuel,  or  5   per  cent. 


-'-•5 

I  he  vacuum    - 

with  the  temperature,  and   >. 
1-  not  the 

discrepancy. 

in  most  modern  plants  the  water  is  used 

again  and  again,  .and  is  pretty  well  purged 

ir.     The  fact  thai   so  much  air  is 

be    found   in   the   condenser   would 

indicate    that     there    must     he     some    inlet 

air  leakages  about  the  plant.    Air  may  get 
.■I    bad    pipi     joint    ;   il  ep   in 

about   lo 

as)  iron  pipes, 
through  the  spongy  metal  about  chaplets 
or  in  various  other  ways. 

Among  men  in  charge  of  steam  plants, 

i      when   their   training    has    been 

1    than   mechanical,    there    is 

vacuum   of  26 

md  if  it  is  n.ii  tie 

air   pump   round    until   it    is   there   and    to 

run   .1    lot    of   unnecessary 

idenser,  already  amply  cold.  Now 
hi  i-  the  pi  1 1] 
desirable  degree,  then  the  1 
perature  should  be  about  120  degrees 
Fahrenheit.  Let  the  engineer  shut  off  the 
in  until  the  air-pump  discharge 
shows    itself   al     120    1  I     hrenheit, 

and   then   note   the   vacuum.      The    differ- 
in    26    inches    will    he    due    to    air, 

and  if  great,  it  must  be  caused  bj 

unless  the  air  pump  be  ridiculously  tOO 
small.      With    any    fairly    proportioned    air 

pump  it   should  not   be  far  different.     If 

the  air  pump  he  of  fair  dimensions,  or  in 

1111111  be  impro\  ed  by 

the  air  pump 
I  hi  11  i<  t   it  be  quickly  run  at  none 
and    the    vacuum    gage    watched.      If    the 
vacuum  falls  off  very  slowly,  this  will  tend 

that  the  air  pump  is  too  -mall. 
[f.    as    mi  !      will    1"     found    to 

be  the  case,  the  vacuum  quickly  goi 
again,   the  trouble  is  certainly   clue  to  air 
leakage,    and    the    remedy    is    to    stop    this. 
The    cure    may    be    the    use    of    softer    and 
better  rings   j„   the  joints  ,,f  injection  or 

pipes,  or  it  maj  be  a  few  gallons 
of  paint  for  the  pipes.  A  better  packing 
for  the  spindles  of  valves  on  the  exhaust 
n  may  be  needed. 
The  modern  use  of  metallic  piston  and 
valve-n  d  packing-  js  often  responsible  for 
air  leakage  at  glands  under  low  pressure. 
Metallic  packing  was  chiefly  intended  for 
high  temperatures,  and  is  used  where 
high  pressure     steam      is      employed.      But 

ure  cylinders  are  not  hot,  even 
11  the  firsl  cylinder  uses  superheated 
steam,  and  packing  is  a  good 

thing  on  all  low-pressure  rods  to  stop  the 
air  leakage  at  such  points.  All  this  is 
borne  upon  by  the  law  of  mixed  vapors. 
Every  ounce  of  discrepancy  between  the 
things  which  at  that  should  be 

1  to  vacuum  is  to  be  explained 
by  this-  law,  and  it  is  no  use  trying  to 
manufacture  high  vacua  by  means  of  too 
high    an    air-pump    capacity,    for    the    air 
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They 
1    with    the    insignificant 
crav- 
ing big  in  the  waj  of  cure, 
spent  where 
tens  would  nd  il  i~  again 

it     unnccesf 
„.     ance   with    natural    laws    .nay    sometimes 

■  :!t  :i  """  ""  '"•   -u'inl 

linute  it  will  empty  the  con-  , 

tem- 

pcratun                                         hrenheit,  yhe   Relation  of   the  Character   of 

,he  P'  '"d;  Coals   to   the   Prevention   of 
and  it  the  vacuum 

nds  in   the                                  Nnoke''' 

j  .1  pound  i-  that                                   

nor-  Bi    1 '.    I '.  Randall 



:         The     semibituminous    and     bituminous 
cubic  feet.    When  running  at   ioo  strokes     ^   ^   ^    mM    extensivelj    used    of 

P"min  fuels    which    are    availabl,     for 

PumP  draws  >ne     generating  5team     Containing  as  thej   do 

iderable   quantitj    1  f   volatile    mat- 
:,ir-     ''  "-■  ,m's*      ter  which  is  given  off  when  the  coals  are 

''"V,''      heated    in    the    furnace,   it    is   difficult    to 
of  free  air  per  minute.     R  If     |mrn  t,R,nl  under  |](i|]<r^  50  .„  , 

II   and  there   would   now     1  lhili     ...„, 

air    in    the    condense!  II    pound      .  ...  ,,    furnaces   all,i 

operation  arc  required  to  get  g 1 

'",;'l   ■■■''  '"'"■      results 

which    •  i"'"   "'    '3-2   pounds.         The  difference  in  the  charactei   of.   >als 

'    air-pump  uld      .g    inh    part,y   shown    ,iv   t|u.   proximate 

ever   improve   the    vacuum    beyond    that     a|  h   are   commonly    used>   but 

""'  the  water     to  one  familiar  with  coals  these  analyses 

wouW  Pace  ■:     in    a    general    way    the    leading 

Tin-  vacuum  of  every  system  ought  to     characteristics. of  the  coals. 

r     intervals,    and     it         -]-,,  snow  me  difference  in  fuels,  Table 

should  be  possible  to  keep  rods  and  pipes      ,    |    .   been   prepared. 

h  order  that  during  an  hour  of  51 

it  more  than  1;  of  a  high-  = 

h    i-  quite  TABLE   1.      ANALYSES  "1    FDELS  AS   DELIVERED  AND  USED 

usual    in   modern 

kind  of  pump,  the  ordi- 

nary  air   pump   being    fed    with   air    that 

n  pushed  up  to  it  either  b) 
jet  or  by  an  exhauster  similar 
hauster.  The  addit 
very  small  pressure  additional  to  that  in 
the  main  body  of  a  condenser  will 
air  to  the  second-stage  air  pump 

bly     greater    proportionate     density 
Thus,    if    only   a    fourth    of   a    pound    be         |,    wj]]    De   n,  oa]     ,    , ,    both 

add.d   to   an   air    pr  ne   pound.      jn   ,|K.jr  composition  and  in  their  heating 

the   improved   efficiency   of   the   air   pump     v;  ,     and   jn   consequence   they 

will  be  J?  per  cent.,  and  the  vacuum  will     are    more    ,.r    iess    valuable    as    fuel,    de- 
be  improved  10  or  12  per  cent,  at  ordinary      pending  on   these   variatio 
condenser    temperatures.  Other    things   being    equal,   a    fuel    high 

A "  kt  the    law    of    mixed     in  tion    easily  burned  in 

on  our  a  common  furnace  without  loss  of  heat 
guard  in  respect  to  air-pump  losses,  for  and  without  smoke  than  those  oi  lower 
it  is  known  thereby  to  wl  ind    anth.ra.citi     coal 

for  faults,  and  foolish  things  an  oi    fuels, 

to    improve    a    vacuum,     the     poverty     of  [Tie   percei  is    not    of 

which    i  In      great    importance  except   in  cases  in  which 

nine  cases  out  of  ten  the  trouble  with  poor  the  coal  is  naturally  high  in  moisture,  or 

vacua  is  leakage  of  air  inward  that  might  in    which    the   coal    is    very    wet    as    a    re 

be   prevented.      One    may    take    the    paint  suit    of   washing   or    exposure    to    Storms. 

pot  to  some  men  and  they  will  not  listen.  Moisture    in    small    percentages    si 

because  a  paint  pot  and  brush  appear  far 

too   simple   as   remedies.     These  are   men         'Read  at  the  Syracuse  mpetine  of  the  In- 
1  ternational   Association  for  the  Prevention  oi 

«lv  1   want  the  river  of  Damascus  to  How     Smoke.    June   24    to   26.    1909. 
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imbustion,    but    in    lat    >  1    amounj 

it    retards    lb,     ignition    of    the    gases 

lowers  the  furnace  temperature  It  ma> 
or  maj  not  increase  the  smoke,  depend- 
ing on  the  character  ol   the   fuel 

ercentage   of   ash,   and   espi  1  iafl 

the  character  of  th(   ash,  is  ol   important 

,11011    with    the    snioki    problefl 

Ash    which   is   fusible   and    mils  down   on! 

ma)    cause  smoke  b>    shnt- 

the  flow    ol  air  through  the   fuel. 

and    bj    increasing    the    poking    which   I 

rati      free     <  ofl 

which     clinker     badlv     require     in  I 

tention   from  the  firemen  and  poking  tin 

fire    is    a    common   cause   of    smoke 

I  here   is  a  great   difference  in   the  be- 
havior   of    the    same    coals    when    burned 
ifferenl    Fui  naci    1  onditions   and  it; 
different      furnaces.         Some      grati         mil 
adapti  d  t  1  handh    1  ■  >al     wind; 
b  with   great   difficult)    on   othet 

,  quipment. 

["he  rati    1  >f  burning   pet    square  foot  si 

1  Men    the    deciding    factor    as    to 

v.  In  iln  '    .1  given  coal  ma)   hi    usi  d  or  nut 

This  is  principally  due  to  the  higher  tern- 

w  hich    an     obtained    with    high  9 
rati     of  0  imbustion,  and  the  effect  on  tin 

fusible    portion     of    the     ash    of    ll :il 

Investigations    arc    now     being     made    top 
determine    the    characteristics    of    the    ash 
of    representative   coals   as    related    to   tin 
clinker  formed  at  \arions  temperatures, 

\     far  as   sni<  I  e  i     ci  mi  ei  ned  tin    \  ola 
tile   matter   is   of   the   greatest    impi 
The   quantity   of   volatile   matter   is  not  a  f I 
(1  in    in,  ,1  -iM-i    of  the  difficulty  of  burning 
:   coal    but    to  one    t  .miliar  with   the   \  ;n 


Ant  h 
Pea  ■  lo 

Pocahontas 

Coal. 

Pittsburg 
Coal. 

Indiana 
Coal. 

Moisture 
Volatile  mattei 

1  67 

2  82 
82  61 



4.75 

2  '.111 
77     IS 
IS   Jn 

1.12 

17   24 
71   si 
6  80 

2.48 
as  71 
19    is 

',  60 

9  62 

36    11 
11   22 

13  02 

Siil|iliiir 

H" 

100.00 

0.80 

11  ssr, 

1111 

11    71 
14.7)311 

100.00 

1   85 

in, 17  J 

100. od 

1    13 

12,206 

11,1 22 

oils  coal  fields  it  is  of  great  assistance 
in  choosing  a  suitable  coal  or  in  design- 
ing a   furnace  suited  to  the  gnen  coal 

Investigations  relating  to  the  nature  of 
volatile  matter  in  representative  cos 
1.  •  been  carried  on  at  the  Government 
fuel-testing  plant  at  the  University  of 
Ohio,    and    at    the    University    of    Illinois. 

The  results  show  that  the  different* 
in  the  gases  given  off  from  coals  may  be 
din  to  the  composition  of  the  coal  and  to 
tin  temperature  to  which  the  coal  is  sub- 
jected when  placed  in  the  furnace  The 
limber  temperatures  tend  to  distil  the 
volatile  matter  more  rapidly  and  drive  off 
the  heavy  hydrocarbon  in  forms  which 
are  difficult   to  burn   without    smoke. 

Table  2  gives  some  idea  of  the  cmn- 
plicated  relation  between  the  temperature 
of  the  coals  in  the   furnace  and   the  com- 


August 
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to      In.' 

burned.     Investigations  of  this  character 
an-    neci  determine    the    char- 

acteristics of  coals  from  each  of  the  rep- 
itive  luils. 
The  combustion  of  coke  or  other  fuels 
high  in  fixed  carbon  is  comparatively 
simple  The  greater  portion  of  the  fuel 
fa  burned  on  the  grate;  the  remainder  in 
I  urns    at    :i    short    dis- 

iove   the   bed   of    fuel.     This   may 
rcadih   be  observed  on  a  (ire  of  anthracite 
coal   in  which  there  is  only  a  sn 
of  volatile  matter. 


hum  rapidly  and  as  a  resul'  sonr 
unburaed    ati.l    othei  partially 

burned,  as  shown   by  the  h 

In    properly  designed    furnaces 
the    space    provided    for    combustion    is 

coals  giving  off  high  pen 
of  volatile  combustible.     Even  in  such  fur- 
naces  the   firing   must    be   carefully  done 
or    at    linns    enough    air    cannot    be    sup- 

the    gas,    and    smoke    results    for 
short   periods.     In   most    plants   ;' 
required   for  the  gases  to  pass   fi 
fuel   bed   to   the  top  of  the   ■-tack   is  be- 
■ 


i    QUANTITIES  Ol    SMOKING  PRODUCTS  IN    rEN  MINUTES' 
HE  MIS'.    AT   Mill  EU  NT  TEMPER  ATI   RES 


TAllI.l     2 


Coal. 

Temperatun 

Degrees  C 

Smoking  Products. 

Furnace. 

Coal. 

Per  Cent. 

C.H.— cc. 

too 

Tim 

441 

mi 
562 
545 

599 

1   9 
B  8 
n  D 

I   2 

er  by  Porter  and  Ovitz  in  Journal  of  Ami  I    emii  at  Society,  Vol.  XXX. 


caping    unburned    from 
dinary    furnace   is   shown   very  clearly   by 
ts  of  tc-t~  made  on  house-heat- 
I  able    s    gi\  i 
tained  on  two 

pose   of   deti  rmining   the    fuel    val 
several  coals  and  briquets,4  when  burned 
in  a  house-heating  boiler. 

The  furnace  in  which  the  results  shown 
in  Table  5  were  obtained  is  best  suited 
ile  coals, 
and.  as  will  be  seen,  is  not  adapted  for 
burning  bituminous  coals  with 
liciency,  yet  many  furnaces  having  prac- 
tically the  saii  a  grate 
surrounded  by  heating  surface,  and  a 
small  combustion  chamber,  are  used  in 
power  plants  for  burning  high-volatile 
coals. 

Even    with    furnaci 
sign   it   is   difficult   to   chargi 
hand-firing  and  secure  sraol 
tion.    This  is  due  to  the  fact  tl\at  a  com- 
parativ<  1  1  -    liU  r- 

ated  immediately  after  firing.    \t  the  same 
time  the  fuel  bei  thickened  and 

the    air    enters    with    more    difficulty    and 


In  burning   bituminous   coals,   however. 

the  difficulties   are   much   greater   and    for 

•ven.      The   volatile    matter 

me  coals  i-   set   free  more  readily 

m    others    and    with    some    coals 

the  nature  of  the  volatile  matter  given  off 

is  such  as  to  make  it  very  difficult  to  se- 

iplete   combustion.     Smoke   is   an 

indication   of  incomplete  combustion    and 

the   problem    of   reducing   the   amount   of 

-    important,    not    only    from    the 


SHOWING   RELATION   BETWEEN  CO   IN    FLUE  GAS]  -    1ND 
OTHEK   COMBUSTIBLE  G  ' 


Smokt. 

Clear. 

CO, 
10.95 

CO 
3.00 

I'll. 
0.70 

H, 

3 .  23 

s    15 

CO 

(i  0 

in. 

0  11 

►See  Manchester  (England)  Smoke  Abatement  Report. 


TABLE  3.     SHOWING    RELATION   OF  SMOKE  TO  CO  IN"    FLUE  GAS]  S 


per  cent,  of  black  smoke 
Average  ikt  cent.  C< I  in  flue  L-ases 
Numtier  of  tests  averaged 


0 

7.  1 

15  5 

.'1    7 

34  .7 

0.05 

0.11 

0    11 

0   14 

11   .'1 

37 

18 

7.1 

36 

43.1 
0.33 


52  '.i 
(i  35 


•See  United  St..  Survey  Bulletin  325,  pages  101  and  167 


without  being  well  distributed  with  re- 
spect to  the  gases  rising  from  1 
With  such  a  furnace  the  loss  of  combus- 
to  5  per  cent., 
or  less,  depending  on  the  coal  and  the  op- 
eration. 

advantage  in  hav- 
illi     In  ati  d    and    the 
gases  distilled   from   il    .it   3   low    ; 


int    of    the    smoke    inspector,    but 
.use  of  the  losses  in  combustible 

ich  as  carbon  monoxide  (CO)  and 

n  which  escape  with  the  smoke. 

■  iments     b)     several     in\  esl 
have  shown  that  whenever  smoke  is  given 
off    there    is    also    a    considerable     quan- 
tity of  carbon  monoxide  gas  and  that  as 
a  rule   •'  companied  by   small 

percentages  of  hydrogen  and  hydrocar- 
bon compounds.  The  losses  due  to  these 
combustible  gases  which  are  found  in 
connection  with  a  smoky  stack  may  vary 
between  I  and   10  per  cent,  of  the  fuel. 

When  burning  a  bituminous  coal,  the 
volatile  matter  must  be  raised  to  a  high 
temperature  while  mixed  with  a  sufficient 
quantity  of  air  and  burned  on  its  passage 
from  the  fuel  bed  to  the  surfaces  of  the 
boiler.  In  most  boiler  settings  this  dis- 
tance for  combustion  is  very  short  and 
when  the  gases  strike  the  cold  surfaces 
Of  the  boiler  shell  or  tubes  they  cool  be- 
low   the   temperature   at   which   they   will 


THE  RELATION  "1  VOLATILE  MAI  111:  OF  SMOK]   \\1' 
UNCONSUMED  GA6 


Number  "f 

Volatile  Matter 
in  the 
istible. 

1 

Effli  i. 

niack  Smoke. 

■  1  1  in  Dry  Flue 
1  iases. 

4 
12 

11 

16 

22  71 
34.70 

11    10 

s    'U 

11    27 
1:,  02 
14   57 

.-.1    11 
17    19 

IT     l'i 

is  0 

11   n 

n    71 

uniform     at 
sections,    it    will    In-    seen    that 
the    gases    pass    from    the    fuel    bed    to    a 
distance    of,    say,    12    feet    in    one    second. 
At    the   end    of   this    period    there    is    bui 
little    opportunity    for    the    gases    to    burn. 
This  will  make  clear  the  great  inn 
of    a    sufficient    air    supply,    properly    dis- 
and    an    ample    space      I 
■     the    grates    in    which    '1 
may  thoroughly  mix  and  burn  within  con- 
siderably less   than   one   second   of  time. 
That  there  is  a  loss  due  to  the  volatile 


ture  that  a  mechanical   means   of'  feeding 
the    coal  ace    is    usually    more 

fill  in  tin    pre\  entioii  of  smoke. 
•  1  furnace  should  permit  the  burn- 
T  in   sufficient  quan- 
tities   without 

the  formation  of  smoke  when  the  air  sup- 
pi}    i-  about   50  per  cent,  in  exces 
ii  j1   amount 
It   ha-   been    found   bi    experience  that 
to    approach    this    performance,    the    coal 

•<.■•■    rnii.il    -  nl    Survey   Bui- 

lt tin    No.    306. 


■ 

can  und  furnace  which 

me  time 

furnace 
supervise 

■   results.     The 

. 

1    for    the    plant,   and 
■ 

and  clu  -it   loss   of   fuel  into 

the  ashpi    arc  all   factors  in  securing  the 
my.      Failure    to    attend    to 
nt   details   may   easily  cause 
per  cent,  in  the 
I  to  the  furnaces.     In  con 
t — Even  well  may  be 

if  improperly 
nder 
condit: 

When  a  new  fire  i-  built  in  a  cold 
furnace. 

(1>)     When    an    excessive    ami 

burned  on  the  grate,  making  it 
difficult  or  inv  rly  to  mix  the 

air  with  the  pases  and  burn  them  in  the 
furnace. 

When  the  rate  of  combustion  is 
suddenly  changed,  due  to  a  change  in 
demand  for  the   same  reasons 

2 — Smoke  may  be  reduced  and  in  most 

prevented, 
(d  )     By  burning  a  fuel  having  a  small 
amount   of   volatile   matter. 

By  burning  a  bituminous 
specially  designed   furnace  with  more-  than 
ordinary  care  on  the  part  of  the  fireman, 
under  the  supervision  of  a 
ginccr. 


Tn  discussing  before  the  Engineers'  So- 
Western  Pennsylvania,  the  prom- 
Id  for  the  steel  oil  derrick.  R.  B. 

Wo.  dworth  made  mention  of  the  fact  that 

tile    total    of    wells    drilled    in     I  go"    in    the 

United  States  for  oil  and  | 

apart  from  which  "there  was  a  large  num- 
ilt  wells,  artesian  wells  and  other 

bores  of  great  depth  that  made  the  year  a 

notable  one   in   deep  drilling. 


R   AND  Till'.   EXGI] 

Waste    by    Card       i  'p<  ration    <>f 
Electric  Elevators 


By  I'    M 


An  eli  r  I  le\ator  driven  by 

voh  cir- 

ampcres. 

seconds 

for   the  its   maximum 

and  that  electric  servi  ents  per 

kilowatt-hour,    the    ci  Ij     slart- 

follows: 

>  -T-  3600  =  36.6  ivatt-hou 
wait-hour; 

r  (i  third 
cent. 

In   a  building  with,   let   US  say, 

si  rving    six    Hi  ually    for 

eight  hours,  this  waste  in  power  would  be 
considerable  if  tin-  operator  had 
one  unnecessary  start  on  each  trip,  or  two 
unnecessary    -  nd    trip. 

Car    made    S4.000   round    trip-    in    a 
year,    the    power    w.  I    COSt    01  er 


return    to  fter    passing    it,    until 

it  makes  the  next  regular  return  trip      Of 
course    I :  Ltld     not     he    1 

with  propriety  in  such  building-,  a-  hotels 
.in. I   apartment   houses,  but   even   in   sucn 
buildings,   as   in    fact    in   all    buildings,   the 
■    should    be    instructed    ah.  nil    the 
oss   which   their   cat  ' 

nd  cautioned  about   makini 
.    «  hich  in\  oh  e  one  ,  .r  two  1  ictrj 
starts  per  trip. 

In  addition  to  the  waste  of  power  cause! 

by    unnecessary    start-,    then     1-    tin'    tre- 
sirain    to    which    the    apparatul 
and  cables  are   subjected   when  the  car  is 
suddenly  stopped  on  the  down  trip;  there 
lie  liability  of  burning  1  ml   at  ram 
lures   by   hasty   reversals.      Most    elevate! 
controllers  are  designed   now   so  that   the 
current  cannot  bi    sent  through  tl"    motea 
in    the    reverse    direction    until    the    arma- 
I   revolving.     But  tl 
ntrollei        i  ill    in    use    which    are 
quippi  '1,  ,ii"l  motors'  operated  with 
such    controllers    can    easily    be    damaged 
iddenlv    reversing    the   car    switch    be- 
fore the  motor  has  stopped  revolving.     If 


OTIS  J.I.I :\  Mill;  MOTOH  DATA. 

Running   Amperes. 

Torque, 
Pound- 
feet. 

Fuse  i   ipai  in  . 

220V. 

E \ 

.Mill  V. 

220V. 

500  \ 

7   5 

.5  5 

11     ■ 

35 

15.4 

120 

50 

15 

SMI, 

111 

34 

11.7 

15 

19    s 

1 10 

50 

2 

illl  111 

1(1 

34 

11    7 

45 

19  S 

120 

50 

2.'. 

3 

800 

15 

.-,1 

22 

60 

... 

210 

7:, 

all 

3} 

IT..-. 

59.3 

25  7 

75 

33 

0 

;,n 

4 

J.i 

6S 

.•■1  .", 

100 

II 

10 

100 

50 

t) 

- 

:  1   :. 

32.5 

110 

Is        . 

360 

1  _•:, 

;,o 

1 

1050 

25 

85 

36.7 

110 

Is 

330 

125 

50 

30 

102 

II   2 

1  _'.". 

.-,:, 

375 

125 

30 

102 

44.2 

135 

60 

3,5 

150 

'° 

Tn  an  acetylene-gas  compressing  plant, 
the  job  that  is  refused  by  the  man  who 
knows  might  be  readily  accepted  by  the 
man  who  doesn't. 


-  erage   held   good    in 

buildings    with    ten    elevators    in 
one,    with    24-hour    service    instead    of    8- 
hour  service,  and  with  20  st.iri.-s  instead 
of   six   stories,   the    loss   would   mount   up 
f  jOOOl     The   wear  and 
-witch    contacts,    controller   con- 
tacts,    controller     magnets,     commutator, 
armature,     steel     worm,     bi 
gears,    thrust    plates,   ball    bearings,   arma- 
irings,    drum  sh  ifl    bi  ai  ings,    the 
car  cab!  erweigl  I     ables   and 

the   back-drum    cables    are    all    materially 
increa-ed  also  by  increased    starting. 

The  engineer  is  the  one  held  respon  ibli 
if  the  expenses  for  repairs  of  one  build- 
1  1  than  thai  of  another 
of  similar  size  and  similar  ser- 
vice. Therefore,  any  unnecessary  strains 
and  wear  will  not  only  damage  his  repu- 
tation,   owing    to    tin-    resulting    i] 

and  repairs,  but 
his  attention  will  be  diverted  from  the 
bigger  pi  power-plant  operation 

•  1    repairs    which   de- 
mand  time   ami    thought. 

In  business  buildings  it  is  my  opinion 
that  each  car  should  contain  a  sign  an- 
nouncing that  the  car  positively  will   not 


an   elevatoi    operatoi    reverses  his   switj 

to  the  "down"  position  before  the  motor 
has  fulh  ceased  n  itating  in  the  "up"  di- 
rection, the  effective  voltage  at  the  arma- 
ture terminals  will  be  practically  the  sum 
of  the  line  voltage  and  the  counter  electro 
motive  force  <>f  the  armature  instead  ■ 
the  difference  between  the  line  voltage  and 
the  1  -..miter  electromotive  force,  or  almost 
twice  the  line  voltage,  with  nothing  to 
Oppose  it  but  the  very  low  resistance  of 
the  armature  winding  and  connections. 
This  would  result  in  a  (low  of  an  enor- 
urrcnt — sufficient  to  burn  up  the 
armature  in  short  order — if  the  safety 
fuses   did   not   melt   promptly. 

In  this  connection — the  starting  and 
running  currents — the  accompanying  table 
of  data  for  some  of  the  standard  Otis 
motors  will  be  of  interest. 


Coals  which  smoke  badly  give  effi- 
ciencies 3  to  5  per  cent.  lower  than  coals 
burning  with   little   smoke. 


Smoke  prevention  is  possible.  There  are 
many  types  of  furnaces  and  stokers  that 
are   operated    smokelessly. 


IgUSt     I    • 
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The    Single    Phase    Induction    Motor 

Characteristics  of  This  Type  of  Machine,  Where  It  Is  Used  and  a  Com- 
parison of  the  Various  Methods  of  Starting,  with  Connection  Diagrams 


B  Y 


R 


H 


FENKHAUSEN 


Although   the  various   types   of   single- 

■se    motor    have    been    developed    to    a 

gh    degree   of   perfection;    few,    it    any, 

neral  class  maj   be  said  t"  equal 

performance   either  the   polyphase   in- 

Ktion  it  the  direct-current  shunt-wound 

1  his  1-  due  i"  the  fact  that  the 

se   motor    can    exert   no   torque 

■en   at    rest,    exceptii  rse,    the 

■   overcome   this   inherent 

tctically  all  single-phase  1 

intain  some  mere  or  less  intricate  device 

•  render  the   motor   self-starting.     Must 

torque 

the  motor  light,  and  the  load  is 

bj    some    form    of   centrifugal 

utch  pulley  after  the  motor  lias  reached 

lout  half  speed.     It  is  in  these  auxiliary 

rather   than   in   the   motor   itself, 

single-phase  motor  troubles  will 

:  located. 

The  largest  field  of  usefulness  for  single- 


no.    2.     THE    SHADING   TOIL 

hasc  motors  will  be  found  in  towns  and 
"nail  cities,  or  in  the  residence  portions 
f  the   large   cities,   where   direct    1 

rrents  are  seldom  available,  these 
usually  being  supplied   with    110- 
JO-volt    three-wire,    or    220-volt    two-wire 
ngle-phase  circuits. 

Single-phase    motors    may    be    broadly 
vided    into    three    types;    the    induction 


motor,    which    is    a  ;  constant 

speed  service;  the  series  motor,  which  is 
adapted  for  varying  speed  service, 

and  railway  work,  and  the  re- 
pulsion  motor,  which  possesses  some  of 
the    characteristics    of    both    of    the    oilier 

types. 

Single  phase    motors    of    the    induction 
type  are  similar  in  appearance  and  general 


FIG.    1.     A    IVI'L   OF   CLUTCH    PULLEY 

construction  to  the  familiar  polyphase 
liable  either  for  hand- 
starting  <>r  self-starting.  The  hani 
ing  motor  is  made  onlj  in 
half  horsepower  and  under.  It  starts  with 
equal  facility  in  either  direction,  and  will 
pick  up  it-  full  rated  load,  if  the  rotor 
is  run  up  to  a  speed  of  about  300  revolu- 
tion^ per  minute  by  a  quick  pull  on  the 
belt.     This  type  of  motor  is  obviously  not 


■  endered  self-starting 
by  means  of  an  auxiliary  starting  winding 
in  combination  with  some  "phase 

.  arrenl  in  one 
winding  to  lag  behind  that  in  the  other 
winding.       This    set-    up   a   weak,   rotating, 

,   similar  to  that   oi 
phase  motor,  and  the  unloaded  rotor  starts 
;  ip   until  about   half 

reached.  At  this  speed  the  clutch  pulley, 
one  type  of  which  is  shown  in  Fig.  1.  he- 
pick  up  tin  1. [dually 
takes  hold  until  full  speed  is  reached. 
One  valuable  feature  possessed  by  these 
clutch  pulleys  1  erload  sufficient 
to  slow  down  the  motor  will  cause  them 
to  slip  and  prevent  the  motor  from  burn- 
ing out. 


FIC.    .1     SEPARATE    WINDING    FOR    STARTING  Flo.    4.     THREE-PHASE    MFTIton    OF    STARTING 


adapted  for  direct -connection  or  for  fre- 
quent starting  and  stopping.  Its  principal 
advantages  are  low  price  and  simplicity, 
it-  construction  being  identical  with  that 
of  a  thn  irrel-cage  motor,  with 

iiinal  of  the  stator  winding  omit- 
ted when  intended  for  use  without  a 
starter. 

All  single-phase  motors  of  the 


The  simplest   form  of  "phase-splitting" 

is  known  as  the  "shading  coil." 
Its  use.  however,  is  limited  to  fans  and 
very  small  motor-,  becausi  of 
starting  torque  and  low  efficiency  caused 
by  the  continuous  losses  in  the  shading 
coils.     R  will  show  the 

construction,    which  a    heavy 

copper   ring   which    surrounds   about    one- 


' 


5.       Till' 

slutting  Id    i-    cut    by    these 

- 
current  which 

litting    is 
found  in   tlin-'  - 1 1 li  two 

windings  ich  has  a  higher  in- 

ther.     This 
sufficient  I  between  the 

or.     The 
:t  "in  bj   .1  centrif- 


POWER  AND  THE  ENGINEER. 


FIC.     5.       GENERAL    ELECTRIC     MOTOR 

ugal  governor  arrangement  when  the 
ttains  full  speed.  The  motors 
equipped  with  shading  coils  cannot  be 
reversed,  but  those  equipped  with  a  start- 
ing winding  may  be  reversed  by  inter- 
changing the  leads  to  the  starting  coils. 
For  starting  the  larger  sizes  of  single- 
phase  motor,  one  of  the  two  methods 
shown  diagramatically  in  Figs.  3  and  4 
is  employed.  In  Fig.  3,  two  windings  arc 
shown,  the  main  winding  and  an  auxiliary 
winding  for  starting.  A  resistance  is  in 
serted  in  the  starting  winding  of  the 
which  puts  the  current  in  that 
winding  out  of  phase  with  that  in  the 
Other  winding,  and  1' 
unsymmetrical  two-phase  machine.  In 
Fig.  4  the  motor  is  equipped  with  a  sym- 
metrical three-phase  winding,  two  ter- 
minals, which  are  connected  across  the 
line,  and  the  third  connected  1"  the  junc- 

The  resistance  and   1  cut  out 

of  circuit   when   the   motor  conies   up   to 

If  a  ci  ndenser  i-  substituted  for  the 
resistance  in  Kig.  4.  the  performance  will 
be  improved,  and  some  motor  manu- 
facturers leave  the  condenser  in  circuit 
all  the  time,  thereby  improving  both  the 
power  factor  and  the  efficiency  of  the 
motor. 

Fig.  S  -hows  a  General  Electric  motor 
which  is  connected  as  shown  by  the  dia- 
gram, Fig.  6.  The  condenser  is  located 
in    the    sub-base    of    the    motor,    and    the 


FIG.   6.    Wl  ■  '  iNDENSER 

IN     BASE 


Squirrel  Cage  Rotor 


FIG.   7.   EXTERNAL  CONDENSER  AND  5Q 

•    :      ROTOR 


■Development  of  Controller  Dram 
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rotor  has  .1  three-phase  "star"  windi 
with  resistance  in  circuit  during  the  sta 
ing  period,  ["his  resistance  reduces  t 
starting  current  taken  bj  the  motor,  .1 
i-  short-circuited  bj  a  switch  actuated 
a  centrifugal  governor  after  the  mnto- 
comes  up  to  -.pied.  The  construction 
this  motor  is  such  that  it  is  not  readfl 
reversible,  but  if  reversed  rotation  is  dc 
sired  it  may  be  accomplished  by  turnifl 

the    rotiT    end     fi  r    I  nd    U  nil     I  elatii  'ii    tt 

the  stator. 

In  using  motors  of  this  type  particufl 
attention  must  be  given  to  the  clutel 
pulley,  which  will  tend  to  pick  up  the  loa< 
with  a  jerk  unless  kept  in  good  order 
This  sudden  picking  up  of  the  load  wil 
cau^e  seven  voltage  fluctuations,  and  con 
sequently  much  dissatisfaction  amolj 
lighting  customers  on  the  circuit  if  no 
stopped.  As  no  external  starting  ap 
paratus  is  required,  these  ni"t"rs  ran  1  | 
started  ami  stopped  from  a  distance  simfl 
by  opening  and  closing  the  line  switch 
and  cannot  be  damaged  even  if  the  sup 
ply  is  interrupted  and  turned  on  agaii 
without   attracting  the  attendant's  notice 

Fig.  8  is  the  diagram  of  connections  fo 
another  type  of  single-phase  motor  witl 
three    windings.      These    windings    are    I 

unequal  resistance,  thi  two  running  wind 
ings,  ./  and  A'  being  of  about  four  time 
the  resistance  of  the  starting  winding  C 
An  oil-immersed  drum  switch  with  phase 
splitting  resistance  is  used  with  this  motor 
The  drum  contacts  are  shown  shaded  ii 
the  drawing.  The  ni"t"r  windings,  ./  an' 
B  are  in  series  at  starting  and  the  wind 
ing    C    is    in    scries    with    the    resistance 


WINDING    OF    UNEQUAL    RESISTANCE 


SQUIRREL-CAGE    ROTOR     AND 
\\<n   ND     .  HR1  1    I'M  VSE 

When  the  starting  drum  is  thrown  to  th' 
running  pi  sition,  the  windings  ./  and  I 
are  in  parallel  and  C  is  cut  out. 

The  rotor  of  these  motors  is  of  tlv 
squirrel-cage  type,  and  it  is  equipped  will 
a  clutch  pulley  of  the  same  general  typi 
as  described  at  the  beginning  "!'  this  article 
The  direction  "f  rotation  may  lie  reverse! 
by  reversing  the  terminals  of  the  wind 
ing  C.  As  this  type  "f  motor  canno 
start  when  the  switch  is  in  the  runninf 
position,  an  attendant  should  be  at  han< 


•   io.  loop. 

.    power  is  cul  off,  so  that  the 
!  not  be  damaged  when  current 
turned   on. 
shows    a    motoi    which 


II.     CONNEl   riONS    OF    THREE-LEAD 

STARTER 


!'<  A\  ER  AND  THE  ENGINEER. 

squirrel-cage    rotor   and    a    stator    wound 

ise.     I  he  stai 
motor  operate  on  the  principle  of  splitting 
the  phase  by  means  oi  and  re- 

actance coils,  as  described  in  the  previous 
article.     The  starter  i-  connected  to  the 

motor     with     either     three     or     six     leads, 

the  threi  -  being  used  mostly 

on   the   smaller   sizes  of  mi 
shows    a    three-lead    starter,    and    the    in- 
ternal connections  are   shown   in 
A  motor  equipped  with  a  three-lead  start- 
er may  bi    reversed  by  interchanging  any 

between  the   -tarter 


LEAD  STARTER 


and  the  motor.     A   six-lead   starter  of  the 
.  type   us<  i    :    motors    is   shown    in 

Fig.    12.      Reference    to    tin-    diagram    of 
-    ilii-    -tarter.    Fig.    [3,    will 
show  the  object  of  bringing  all  six  of  the 
motor  leads  to  the  starter. 

At   starting  the  motor  is  star  connected, 
tints    reducing   the   voltage    impri 
the  windings  and  cutting  down   the   start 
ing  current.     When  the  starter  is  thrown 
to  the  running  position  the  windi 

1  in  delta  and  the  phase-splitting 
resistance    and    reactance    cut    out.      The 
direction 
with   six-lead   starting  boxes   may  be   re- 
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versed  bj    interchanging  the  leads     I  and 
B,    Fig.    13,    which    extend    through    the 

switch  base.    As  these  motors  canm 

with    the   starter    in   the    running   position, 


1        II       '  :        IONS   OF   SELF-STARTER    FOR 

SIX-LEAD    MOTOR 
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EXTERNAL    VIEW    OF    SELF-STARTEK 
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/ 

for   the   hand   starter,  a   m 

« hich  may  he  done 

- 


lutomatically  di  Leaky  Steam  Pipe  Joints  and  Wha 

when  tin.-  motoi  ed.     I  he  low 

Causes      I  luin 


in  circuit  at  all  times 
an. I    i-   the    regulai    working    wim 
the  un 

The    n 
skewed  a-  shown  in  Fig.  17.  which  repre- 
sents  the   r.'t..r   used   in   the   small 

..:  the  larger  motor-, 
have  a  high  resistance  squirrel-cage  wind- 
limit  the   starting  current  and  also 
a  low  resistance  three-phase  windit 


lis        Will   I A  M        I  I 


Leaky  steam  pipe  joint-;  are  ;i 

ci msiderable  anno     "ml  the  p< iwJ 

plant,  ii'  i  Miu  anc 

g   or   repacking  them 


NEW    TYPE    oF    Miiiiir 


SKEWED  ARRANGEMENT  OF  ROTOR 


p  «.r.  .v  r. 
i.      INTERIOR    i 

shown  in  Fig.  14-  The  external  appearance 
of  a  self-starter  of  this  type  is  shown  in 
Fig.   15  anil  thi  Itch  pulley  used 

on  the  motors  in   Fig.   1. 

The  motor  shown  in  Fig.  16  has  re- 
cently hcen  placed  on  the  market  by  the 
Westinghouse  Electric  &  Manufacturing 
Company.  The  stator  is  equipped  with 
two  windings  of  unequal  resistance.  The 
winding  having  the  higher  resistance  of 
the  two  is   used  only  during  the  starting 


connected.  There  is  no  current  in  this 
latter  winding  during  the  starting  period, 
ii  being  cut  in  by  a  centrifugal  switch  as 
soon    as   the   n  up   to   speed. 

wed    slots    in    the    n  tor    of    this 
motor  materially  reduce  the  noise  during 

n,  and  prevent  poor  starting  torque 
in  certain  rotor  positions. 
The  driving  pulley  i-  keyed  din 

ir  shaft,  the  clutch  feature  being 
incorporated  in  the  rotor  itself.  When 
the    motor    is    started    the    rotor    revolves 


It  i-  necessary  in  many  cases  to  -.lint  dowj 
part  of  the  steam  line  while  making  re 
!  1   kets,  and  this  usuall 

throws  one  or  more  macliim      oul   of  sm 
vice  while  doing  so.     In  some  cases  the  en 
gineer    may    repack    a    leaky    joint,    mak- 
ing   it    absolutely    steam-tight,    and    in 
few   days,   or  weeks,   the   joint   is    found   t 

:n  as  badly  as  bef  .re.  In  a  cas 
of  this  kind  the  engineer  should  try  t 
find  the  cause  and  remedy  it  if  possifl 
before  wasting  any  more  time  and  mone 
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Hydraulic  Puropa  B     Iranllc  Pumps 

RIGID    ARRANGEMENT    OF    PIPING 


n  the  shaft  until  abou.l   two  thirds 

1  d  is  reached,  at  which  point 

rifugal  clutch  band  B  on  the  rotor, 

he   drum    I)   keyed   to 

the'  shaft    and    gradually    brings    the    load 

peed.    The  int  tions  of 

this  type  of  motor  are  illustrated  in  Fig. 
18.      The    direction    of    rotation     may    he 

1  by  interchanging  the  lead-  to  the 
starting  winding  at  the  connector  I 

at  X. 


in    renewing    gaskets    and    shutting   dow 
for  repairs 

Excessive  vibration  in  a  -team  line  m; 
in  time  cause  the  joints  to  leak  by  wor 
ing  the  pipe  threads  loose,  or  by  loose 
iii'j  the  holts  .,11  .1  llanged  joint.  Spacii 
hangers  too  far  apart  is  another  call! 
The  weight  of  the  pipe,  fittings  or  valv 
a  strain  on  the  joints,  putting  t 
upper  bolts  in  tension  and  straining  t 
joint  sufficiently  to  cause  leakage. 
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il  expansion  and  contraction  at 
ts  i-  another  cause  of  leakage. 
A  nil  of  water  flowing  along  tin-  bottom 
of  the  pipe  is  necessarily  many  degrees 
cooler  than  the  steam  flowing  directly 
above  it.  This  water  (due  both  to  the 
condensation  of  steam  in  the  pipes  and  to 
pruning   or    foaming   at    the   boilers)    is   a 

nductor  of  heat  ami  may  at  times 
1  be  found  comparatively  cool  even  though 

im  coming  in  contact  with  it  is 
at  a  very  high  temperature.  The  water 
in  coming  in  contact  with  the  bottom  of 
the  pipe  tends  to  lower  its  temperature 
at  that  point,  causing  a  -liv^li t  contraction 
of  the  lower  fiber  of  the  material.  This 
contraction  or  shortening  of  the  liber  may 
be  in  some  cases  sufficient  to  cause  the 
water   to    leak    through    at    the   joints   by 

them  to  open   slightly.     The  water 

lensation  cools  as  it  collects  and 
in  turn  helps  to  condense  other  steam 
'coming  in  contact  witli  it.  In  all  cases 
this    water    should    be    drained    off    as    fast 

rms  and  the  pipe  should  be  pitched 
in  the  direction  of  the  flow  to  prevent  its 
accumulation  in  any  quantity.     It  is  known 
.that    water    will    leak    through    a    steam- 
tight  joint.      Tlii-  might  be  accounted  for 
.by  the  fact  that  when   the  water  has  been 
.drained   off,   it   -wept   past   the  joint,  the 
ni    coming    in    contact    with    the 
of    the    pipe    quickly     raises    its 
temperature  and  causes  the  metal  to  ex- 
pand  and    close    up    the    leak    before    the 
steam  has  much   chance  to  escape.     The 
,fact    that    some    joints    leak    water    only. 
and    that     this    leakage    occurs    only    at 
■uld  seem  to  prove  that  the  joint 

■  leak  until  some  water  is  present 

bly  nine-tenths  of  these  leaky 
joints,  however,  are  due  to  poor  design 
of  the  piping  system  and  to  careless 
most  difficult  pri  li- 
tems in  the  design  of  a  system  of  steam 
piping  is  the  proper  provision  for  ex- 
pansion and  contraction  due  to  changes  in 
temperature.  Where  a  plant  is  operated 
during  the  day  and  shut  down  at  night. 
:>r  virr  verso,  the  piping  system  is  alter- 
lately  heated  and  cooled,  thus  setting  up 
expansion  and  contraction  strains  which 
end  to  cause  leakage  at  the  joints.  Where 
he  plant  is  operated  continuously,  a-  in 
he  larger  stations,  there  is  less  danger  of 
he  leakage  from   this   source. 

The  -ketch  shows  part  of  a  system  of 
■team  piping  in  a  manufacturing  plant. 
The    12-inch    main    steam    header    is    fed 

ur  boiler  leader-,  steam  being 
aken  off  from  the  header  at  each  end  to 
ripply  the  engines  Running  parallel  to 
he  main  header  is  a  6-inch  pump  header. 
ed  through  the  two  T2xt2x6-inch  tees. 
wo  90-degree  elbows  and  the  two  valves 
and  D.     Xote  the   short,   rigid  connec- 

'ween   the  two  headers. 

The    pump    header    is    sometimes    -hut 

own  entirely  by  closing  valves  C  and  D 

.■"hue    the    12-inch    main    header    is    kept 

feed    the    engines,    feed    pumps. 

tc,  in  the  plant.    The  joints  in  the  6-inch 


pump  header  were   found   to  Irak    -,,  badly 

ut    attention,      What 

caused    mi-    leakage? 

Referring  again  to  the  drawing,  the  pip- 
I  and  />'  when 
installed,    say,  -    Fahrenheit. 

Assume   all    the   val.  pen   and 

the  whole  system  in  operation.  Take  the 
temperature  of  the  steam  to  be  470  de- 
grees Fahrenheit,  and  the  temperature  of 
the  surrounding  air.  Fahren- 

heit This  uiv.s  a  ri-e  in  temperature  of 
the   pipi  The  coefficient 

of  expansion  of  the  metal  in  the  pipe  is 
0.000007,  °r  in  other  words,  for  every 
degree  Fahrenheit  rise  in  temperature 
above  the  initial  temperature  "f  the  pipe, 
a  piece  of  pipe  I  inch  long  will  expand 
0.000007  inch,  or  a  length  of  1  i 
expand. 

12  X  0.000007  =  0.000084  inch. 

Then    for    a    rise    in    temperature    of    400 
,    1    foot    of   the    pipe    will    expand. 

400  X  0.000084  =  0.0336  inch. 

and  150  feet  of  the  pipe  will  expand, 

150  X  0.00336  =  5.04  im 

Therefore  dimensions  A  and  B  will 

feet     at     a     temperature     of     70 
Fahrenheit  and   150  feet  5  inches  long  at 
a  temperature  of  470  degrees. 

When  the  hydraulic  pumps  are 
service  for  the  balance  of  the  day  and 
the  pump  header  is  shut  down  by  closing 
valves  C  and  D  while  steam  is  carried  in 
the  main  header,  the  cause  of  leaky  joints 
is  readily  apparent.  The  air  surrounding 
the  pump  header  gradually  condenses  the 
steam  in  the  6-inch  pipe  and  lowers  the 
temperature  of  the  pipe  to  practically  70 
degrees  Fahrenheit.  That  portion  of  the 
pipe  between  valves  C  and  D  would  then 
contract  to  its  original  length  of  150  feet 
if  free  to  do  so.  Steam  is  still  on  the 
main  steam  header,  however,  and  the  6- 
inch  pump  header  cannot  resume  its 
original  length  without  bucking  the  main 
steam  header. 

Knowing    the    area    of    the    metal    in    a 
tion  of  the  6-inch  pipe  the  magni- 
tude  of   the    stress   produced   may    be    ap- 
proximately determined  as  follows : 


P  =   (T—t)   ,1  CE, 
where 

P  =  Thrust,  or  force  in  pounds  exerted 
by    the    pipe    when 
the     pull     when     contracting     or 
shrinking, 

T=  Final  temperature  of  the  pipe,  in 
degrees  Fahrenheit  when  heated 
(in  this  ca  s.) 

r  =  Initial  temperature  of  pipe  before 
heating   (in  this  case  70  degrees), 

A  =  Area  of  metal  square  inches  of  a 
cross-section  of  the  pipe, 


C=  Co.  'ii.  ienl  of    the 

metal     in     pipe     1  tor     ttii 
0.000007 ) . 

E  =  Modulus    of    .  material 

in  pipe  1     10,000). 

'I  he  area  of  metal  in  the  cross-seel 

a  (1  inch  extra  heavy   pipe   i-   usually   given 

square   inches.      Substituting   these 

in   the    formula, 

P  =   (470  —  70)   X  8.5  X  0.000007  X 
30,000,000  =  714,000 

pounds  tension  in  the  6-inch  pump  header. 
The  stre--  per  square  inch  of  area,  on 
the   material   in   the   pipe   i-. 


714. 000 
~*1 


=  84,000 


pounds  per  square  inch.  The  stress  per 
inch  on  the  material  at  the  threaded  por- 
tion of  the  pipe  would  lie  even  greater 
1I1. 111    thi  he    are. 1   of   the   metal 

is   reduced  by   threading. 

These  calculations  give  results  close 
enough  to  form  some  idea  of  the  cause 
of  leakage  in  this  and  similar  cases.  The 
pump  header  should  have  been  provided 
with  a  flexible  expansion  bend  of  long 
radius.  The  arrangement  shown  in  the 
sketch  should  be  avoided  wherever  pos- 
sible, or  else  steam  should  be  kept  on  both 
headers  while  the  plant   is  in  service. 

The  disastrous  effect-  of  expansion  and 
contraction  is  frequently  overlooked  when 
designing  the  piping  system,  and  if  the  en- 
gineer finds  his  pipe  joints  leaking  ex- 
cessively, the  case  might  be  found  from 
some  such  condition  as  the  above.  Oc- 
casionally a  boiler  header  is  found  run- 
ning  directly  over  the  boiler  nozzles  and 
a  short,  stiff  connection  made  between 
each  nozzle  and  the  header.  This  is  a  poor 
design  inasmuch  as  when  the  header  ex- 
pands the  boilers  nearest  the  ends  are 
pushed  violently  outward,  thus  straining 
the  joints,  loosening  or  cracking  tl 
er  setting  and  causing  air  leaks  which 
lower  the  furnace  efficiency  by  COi 
the  hot  gases  from  the  furnace.  In  a 
carefully  designed  system  of  piping,  con- 
are  always  made  between  the 
boiler  nozzles  and  main  header  through 
flexible  bends  of  long  radius,  and  very 
little  if  any  of  the  above  troubl 
perienced. 

After    seeing    the    way    mine    pipe    jobs 
are    put    in.    one    often    wonders    how    they 
Id    together    long    enough    to   be- 
come old   in   service-.     They    seem    to  do 
so.   however,    but   usually   at    the   expense 
of  the  engineer  who  is  continually  tinker- 
ing  at    the   joints   in   order   to  keep  them 
tight.     In   letting  out  a   contract    for   the 
*"k    in    a    power    plant,    large    or 
small,  one  should  he  careful  to  choose  a 
contractor    having    experience    with    this 
work,   and    one   wdio    is    reliable, 
as   much    of  the   piping   may   he   installed 
without  drawings  to  work  from. 


!•<  >\\  I'M    \.\l>    niE  ENGINEER. 


\  1 1  •_; « i  - 1  ro,  1909.  I 
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Don"t  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want  to  Know   About  Your  Work,  and  Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


Engine    Room    Improvements 


111    a 

■  I,  with 

med    to 
the   drip 

ginc  and 
tell  at  a  glance  whetl 

:  tlii >  particu- 
lar plant 

1  mbcr  had  be- 
come uncomfortably  warm.  He  confided 
to  the  writer  thai  he  much  preferred  the 
drip    cups,    as    he    fel  ire    with 

them,  and  beii  g 

for  the  in  the 

plant,   it 

means  which  ■■  e  engineer  con- 

in      the      new      system.       lie      was 
obliged  '  little  millwork  at  the 

bench  in  metimes 

more  at 
a  time. 

The  change   in   the  oiling  system   finally 
and  shown  in   Fig.  1,  allows  the 

There 
erflowing   and 
it    often   doi 
the   oil 
The   system   is   now 

re  in  the  line, 
and  the  pipes  are  full  of  oil  from  the  top 
■ 

,rm   bell   ring 

Last,  and  not 
ie    new    arr;,  quite    an 

ornament  to  thi  in  if  well  made 

and    Icepl 
I 

In   Fig.    1   ./   indicates   the  old 
out   of  which   I  lie  valves 

and  ca-: 

are    held     by     three     small     bolts 
placed   in   the    form  teral   tri- 

angle, turned 

on,  the  oil    fill 
fills  the  cups  .  /  and  I 

At  C  are  the  5  on   which  are 

scribed    a    thin    circumferential    line,    the 

of  which  is  to  facilitate  tl 
lation  'd  the  oil  by  the  proper  opening- of 


the  cocks  B.   A  further  means  of  accurate 
adjustment  is  obtained  bj   the  use  of  the 

on  the  gage  glasses,  so  thai   tin 
must  be 

stem  have  been  pumped  out.     In 
!     .il    cups    .  /    will    he    -.  en    a 

small    float,   attached    to   a   woodi 
which   supports  the   !  ;  lippings 

/:.   made   out    of   the   line    leave.-   of   an    old 
copper  1  When  the  "il 

>:     the     Clips 

complete   the   broken   circuit    between   the 
opposite    *ides    of    th<  irs    F  F. 


sight  feeds  on  the  engine  bearings  ai 
plugged  up.  If  necessary,  tin-  whole  ■ 
tern  maj  !»■  cut  out  b\  closing 
I/.  The  lank  pressun  will  then  be  d 
rectly  on  the  sight  feeds.  The  main  ar 
>]  bearings  are  oiled  by  an  ind. 
pendent   reservoir. 

Recently,  thei  e  was  in  1  ailed  in  the  mi 
ing  machine  w  hich  ci  msunK 
considerable  power.  I  very  time  this  111. 
chine  i-  started,  which  is  from  three  ' 
six  times  an  hour  when  it  is  in  -ervic 
the  engine,  already  well  loaded,  -Inv 
down  i"  such  an  extent  that  it  has  b 
come   necessarj    to   hook   up  the   govern! 


NEW     \RR  \NGI  '  11-         YSTEM 


iil  from  any 

of   the    oil    cups,    an    alarm    is    runt;    while 
there    i-    -till  |i      reserve    oil. 

Again  should  .-     at   the 

bearings,   then 
'.he  oil  will   rise  in  th< 
particul: 

-(low  through   the  pipes   G  which 
with  the  pipe  ' !  and  lead  b 
A'.    T  his  cup  i-  held  by  a  light  spring 
cient   -;■  iport  it    w  hen  empty, 

hut  not  when  half  full  of  1  iil       Thi-  cup  then 
ds    and    completes    the    circuit    be- 
tween     the    win-.-     /.    when     any     of    the 


to  prevent  a  shutdown,  and  it  also  hecar 
absolutelj  necessarj  to  rig  up  some  devi 
to  stop  the  1  ngine  should  the  govern 
lull  break.  The  device  adopted  is  shov 
in  Fig  J  and  cn-ists  of  the  usual  idl 
riding  the  belt,  and  the  :  -  inch  rod 
attached  to  cranks  /.  near  tin  -team  lal 
of  the  valve  gear.  When  the  bi 
breaks  the  idler  will  fall  and  the  fork' 
end  A  of  the  rod  />'.  which  is  in  one  pie 
and  pivoted  at  C,  pull-  the  tripping  ri 
D  toward  tin-  limine  -haft.  This  caus 
the  small  castings  /•'  to  get  under  t 
1  the  steam  hook-,  preventing  tin 
from  catching  the  valve  cranks  and -ope 
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n  >\\  ik   wo  riii-:  engineer. 
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Ihe  valves.      \  small  wheel  G,  with  a 
i-li  filed  hi  ii.  and  a  pawl  an-  u  ■ 
rcome  tin-  tension  of  the  spring  / 

roil  /»  is  tripped  b)    hand,     li   i 
i-il  in  the  near  future  to  rig  an  elec- 
-tripping   device   t"   this   rod,    - 

engine  can  either  be  wholl)  stopped 
or  run  a!  an)  de- 
il  speed,  and  controlled  from  any  part 
the  mill.  Tin'  variable  - 
lined  in  tripping  the  rod  D  by  means 
:  ipping 


inches,  and  this  i  q 

pounds.      Tin-  back   pressure  in  flu-  low- 
c)  linder  is  5  pound 

thai 

35  —  S  =  .I" 
pounds,    the    effective    initi  ' 
ihai    cylinder.     The    diff<  1  em  1     in    piston 
areas    is   the  effectivi    low  pressure  area, 


pound  was  found  i"  be   24,860, 

7 J. .*-'<>  34,860  47-  4<"> 

pounds  exists,  against  the  single-cylinder 

engine.        I  his     would     mean     hear 

I 

gine,  all   elsi    being   equal,  and   as   under 
sumptions   made. 

1   HARLl      J.   Mason. 
Scranton,   Penn. 


Friction   Due  to  Tight   Stuffing 
Boxes 


switch  i-  thrown  in  anywhere  in  the  mill 
the  valve  cranks  will  not  hook  on.  Winn 
the  switch  is  pulled  out,  the  spring  H  will 
cilice  the  rod  to  assume  its  normal  posi 
moving    F    from    under    the    nose 

of   the    steam    1 ks,   anil    the    valves    will 

By  alternately  throwing  in  and  out 
the  emergency  switches  am    speed 
can     he     maintained.      This     arrai 
should  pr. j\c  convenient  when  pul 

ifl      small      hells 
which    have    wound    round    the    shaft,    as 
;  'roll,  .1    from    where 
he  work  is  being   done. 

R.   O.   Richards. 
Framingham,   Mass. 


i         07854         "3  =  339 
square    inches,    and 

339  30  =  10,170 
the  total  effective  initial  pres- 
sure acting  upon  the  low-pressure  piston. 
90  pounds  was  found  for  the  high- 
pressure,  then  the  sum  of  the  two  is  the 
total  initial  pres  ire  on  the  engine  pistons, 
or. 

14,690  —   10,170  =   24,860 


ii  1  ion  due  to  tight  stuffing  boxes 
is  illustrated  in  the  drawing  shown  here- 
in 111). 

dhesive  feature  of  1 lei  n 

packing,  when  compressed  in  stuffing  box- 
es, is  hardly  realized  by  many      I 
myself  until    I   experimented  on  an  engine. 

I  disconnected  the  piston  from  thi 

head    .is   show  11.  and   add.,!    weights      I  tl. 

cord  attached  to  the  piston.  Without  an) 
iln  pai  .  ng  the  piston 
could  be  drawn  in  or  ou1  v  ith  one  hand 
with  ease,  bul  b)  screwing  up  the  gland 
to  what  might  be  called  rather  tight,  bul 

no     tighter     than     found     in     inn 
plants    where,    instead    of    n         in|  ' 

the    engineer    will    screw    up    the 

gland. 

The  retarding  effect  required  that  a 
weight  of  653  pounds  was  required  to 
movi  liston    10,1   through   the  gland. 

After  taking   off  the   weights   and   putting 
a    low  pressure    steam    gage    on    the    in- 
pipe,    as    shown,    it    required    .V4 
pi  i  inds  of  steam  to  move  the  piston  at  the 


Maximum   Bearing  Pressure   in 
Compound  Engines 

In  respi  use  to  the  imitation  in  the 
ditorial  (June  29).  'What  is  the  Maxi- 
num  Hearing  Pressure  in  Compound  En- 
lines?"  I  offer  the  following  as  one  wa\ 
o  reach  the   solution  : 

Let  us  assUI,ie  a    ux24x3o-inch   t; 
ompound  condensing  engine:  initial  pres- 
nre    in    the    high-pressure    cylinder.     150 
ounds    per    square    inch,    or    165    pounds 
bsolutc ;     receiver     pressure.     20    pounds 
J5    pounds    absolute    per    square 
ich,  which    will    also   be    tin     hack    pres- 
-ire  acting   on    the   high-pre 
ie  back  pressure  absolute  in  the  low 
ire  cylinder.  5  pounds  per  square  inch. 

The  effective  initial  pressure  pi  r 
ich  in  the  high-pressure  cylinder  will  be 

165  —  35   =   130 
JUUds,  this  acting  upon  the   area  of  the 

gh-pressure  piston,  which  is 


pounds,  the  total  initial  pressun  on  the 
engine   as   a    whole. 

If  a  simple  condensing  engine  were 
used,  instead  of  the  tandem  compound, 
same    ratige    of    expansion,    same    initial 

pressure    per    square    inch,    same    5    pounds 
back    pressure,   and   the   cylinder 
were   the  same  as  that   of  the   lo 

sure,  then   then    would   be 

16s  —  5  =  160 

pounds  effective  initial  pressure  per  square 
inch.  The  area  is.  as  before.  452  square 
inches,   a.'d 

452   X   160  =  72,320 
pounds   total   initial   pressure  acting  upon 
the    piston.      That    for    the    tandem    com- 


n,w,r.  .v.  r. 
1.    BOXES 

1-     mean     effective     pressure.     In. 

tantly.     Thi  1 

inches,    and      >, 
O53  pounds,  and  a  p  .    inches. 

in  diami 

By   this    we    learn    that   it    is   economy   to 
packings   rather   than    compress  the 
luch. 

V   C    Waldron. 
Lynn,   Mass. 


P<  »\VER    \\l>  THE  EX<  IINE1  R 


VugUSl    iii.    [I 


inng 


Boile 


Boiler   1  .tin  uiK  v 


My    opinion  is  that   Mr.   White  under- 
I,  but  each  case 

individuality    of  its  own. 
It   has   been   my    experience   that    bitu- 
slack  coal   requires  more  -kill  to 
,>lt-   than   lump   coal 

heavy  and  the 
a    their  cap; 
be  more  difficult  t<>  hold  -.team  up 

than  with  a  hot,  thin  fire  and  g 1  load; 

the   draft    will   also   have   to   be    stronger 
than  for  a  coarse  coal. 

When  firing  slack  coal,  sprinkle  it  very 

evenly  and  thin,  and  o  t  a  time. 

In  this  waj   one  side  of  the  fire  is  always 

bright    and    the    hydrocarbon    driven    off 

when    the    coal     is    first    thrown    on     is 

ignited  as  it  passes  im-r  the  intense  heat 

of  the  incandescent  coal  on  the  other  half 

of  the  furnace. 

If  the  boiler  is   heavily   loaded    and   a 

f  coal   is  thrown  over  the  entire 

the  temperature  of  the  fire 

is   reduced,   and    the    steam    pressure    will 

often  di  inds  before  it  starts 

■    up. 

The    -lice   bar   Or   any   other   tool    should 

iften  than  i-  absolutely 

if    the    load    is    heavy 
and  the  boilers  are   crowded.     When   the 
bar    is    used,    it    should    be    worki 
and    forth    on    the    grates   and    twisted    up 
edgewise,  just  enough   to  break   the  fuel 

bed.   and   care   must   be    taken    to   keep    the 
fire   from   burning   in 

It    i-    very    seldom    that    two 
kind-  of  coal   can   be   fired   in  exactly   the 
same   manner,   and    whenever   thi 
changed  it  take-   some  time  for  the  fire- 
man   to   get    the    best    results    out   of   it. 
The  length  of  time  a  fire  will  go  without 
cleaning  depends  on  whether  tin 
1  or  run  day  and  nig 
a  24-hour  run  >uld  i»   cleaned 

ight    hour-,    hut    if   the   load 
i-  off  or  very  lighl 
should  clean   every   six   houi 
r  why   two   men    cannot    clean   and 

nx)   square    I  surface 

in    15    mill-' 

In  the  June  8  number,  W.  Bow-den  in- 
timates that  he  open  <-.r  three 
-  each  time  he  tire-,  and  with  his 
kind  of  a  fire  it  i-  ten  chances  to  one  that 
the  cold  air  will  work  through  the  back 
of  the  fire  near  the  bridgewall,  for.  a-  In- 
states, "the  draft  go(  thinnest 
the  fire."  My  idea  is  to  put  the 
coal  where  it  is  wanted,  leave  it  alone,  and 
fire  each  side  alternately  at  inter 
very  few  minul  nlj  a  very  little 
coal  at  a  time:  then  there  will  he  no  need 
of  using  the  slice  bar  during  tin-  first  two 
hour-,  if  the  -lack  is  fairly  good,  ami  not 
oftener  than  once  an  hour  after  that,  if 
it   is   used   rig 

J.  C.  Hawkins. 

Elyria,   O. 


In    reference    to    the    inquiry     ol     I       \\  . 
Jackson,    regarding    the   difference    in   effi- 

- 
scribed  in  the  July  aj  issue.  1  believe  the 
trouble  with   hi-     No.  J   furnace   is  due   to 
the    lack    ol    combustion    space. 

In  order  to  hum  the  gases  given  off  b) 
the  coal,  it  i-  necessary  that  they  he  -up 
plied  with  a  proper  amount  of  air.  and 
that  there  he  ample  -pace  for  this  air 
and  the  gases  to  mix  and  completely  burn 
mta<  i   «  nli   the   corn- 


tin  combustion  take-  place  almost  entire* 
above  th<    fi  1 1  bed,  and  it  can,  tin  n  foil 

be  -ecu  that  lack  ot  space  will  prevefl 
complete  ignition,  and  consequently  the 
gases  pa--  oit  unburned.  Carrying  a  thin 
lire   will    loubt   considerably    improve 

hi-  condition-. 

T.      \       In 

Quincy,    Mass. 


Keeping  Power  Plant  Records 

While  visiting  a  steam  plant  recently,  I 
was  -truck  with  the  convenient,  thorough 
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ENGINEER. 

parativcly  cool  boiler  surface.     In  this  fur- 
nace, if  he  Carrie-   a   very  heavy   lire  there 
will    be    very    little    space    ahove    the    fuel 
bed    for    the    proper    mixing    of    the    air 
and    gases,    and    the    gases    being    in    such 
intact    with    the    cool  bi  liler    shi  11 
mperature    will    he    reduced    suffi- 
ciently-   to    prevent    complete    i  -  >mbustii  m 
In    the    No.    I    furnace    there    i-    i_>    inches 
more   space,   which   makes   a   very  appreci- 
able difference  in  a  combustion  chamber 
Being  located  in  Illinois,  he  i-  probably 
burning    Illinois    coal,    which    is    rich    in 
gaseous   matter,  and  with  a  gaseot  I 


and  simple  manner  of  keeping  the  recori 
for  a  plant  of  that    size. 

Fig.    I     shows    the    kilowatt-hours    gel 
crated,  and   cubic   feet   of  air  delivered  I  ' 
the  compressors   for  _>4  hours.     This  cai 
is  given  to  the  superintendent  each  mor 
ing. 

Fig.  _>  i-  Idled  out  by  the  fireman  in  tl 
boiler  room  and  i-  handed  to  the  chi 
engineer  each  morning,  from  which  t 
data  are  transferred  by  him  to  the  she 
-hown  in  Fig.  ,1.  which  also  shows  t 
total  record  of  performance  of  each  ui 
for  the  2i  hours. 
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Tin-  report  sheet,  Fig.  4,  is  the  total 
record  of  everything  for  the  month  and 
Mows  i"  a  nicetj  what  !i;is  happened,  and 
i?  being  done. 

E.        V      JEANSON 

Milwaukee.  Wis. 


Transposing  Formulas 


\Y  RichardsoTs  article  in  the 
Jul>  Ij  number  of  Power  wi>  Iiii  I x- 
ciNEER    is   interesting   and   his  method  of 


1   kind  until  he  becomes  tl 
I)    familar   with   them,  asking   himself  at 
each    operation    it"   he    has    made    anj    of 

isily  made    mistakes,    until    it    be- 
comes a   part   of  his  method  of  solution 
to   look   out    for   such   things. 
tare   in   such   matters   is  all   thai 

d  in  the  working  of  the  pi 
of  what  the  arithmetics  might  call  1 

that  i-.  to  find  the  horsepower  when   /'.    /.. 
A    and    .V    are    given,    using   the    formula, 
PLAN 
33.000 


H.P.  = 
i     FALK    COMPANY 


For  Twtntg'four  Hour 
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Arera.-r  per  Daj  of  24  Hour*    (             Dart) 

Aearare  per  Dae  of  1 1  Hour, 

Ararat,  ea  Night  if  U  lloor, 

Aranr.  Amperea  po  Da; 

Araraga  Amperea  per  Nlghl 

Percec.age  abort  bela.  laat  M.riih 

Total  Coble  Pert  of  free  Air  dellrarea 

Arrrare  per  Dae  of  2t  Hour,   f               Dart  ) 

Araragt  per  Bar  of  11  Uoora 

Araraga  per  Nlgbl  of  13  Hour, 

T  tal  Re>   lutiaoj 

Pereearagr  abort  belor,  laat  Moata 

Coal  la  Busker  oe  6r,t  of  Moots                                            Too, 

Coal  Racclevl  turisg  Moetb.                                                          Tona 

Coal  Ceaautotrl  lurior  Moats 

Coal  Is  Bunker  at  rad  of  Moots 

Enninecr 

ing  formula-  quite   ingenious.     lie 

f    the    liability    of    engineers    to 

error   of   using   the   number   of 

•)-     instead     of     stn  kc-     for     A'. 
robably  many  of  them   ar 
.hen  working  on  a  problem,  with  the  part 
•hich  they  think  is  difficult,  that  they  give 

iler  part  little  thought,  and  the 
umber  of  revolution-  being  given  in  the 
roblem.  they  naturally  take  the  figures 
ltn  their  operations   just   as   given. 

the  only  way  a  person  can  avoid 
tch  blunders  is  by  working  problems  of 


But  it  one  is  required  to  find  the  value 
oi  /'.  /..  ./,  or  A',  it  seems  to  me  that 
confusion  might  arise  from  an  attempt  to 
transpose  this  formula,  and  for  my  part 
ition  of  this  equation  for  any  of  its 
unknown  quantities  is  simpler  without 
transposition  than  with  it. 

The    equation    merely    means    that    the 
horsepower  is  equal  to  the  product  of  the 
pressure,   length   of  stroke,   area   ol 
and  number  ol  minute,  divided 

by  33.000.  Then  if  any  one  of  the  numbers 
for  P.  L,  A   or   .V  is   required,  having  all 


-  i   numbers  which  are  represented 
- 11  inula  b)  letters,  it  i-  onlj  neces- 
sary  to  multipl}   together  the  three  given 
numbers  of  tin-  second  term  of  the  equa- 
tion   and    divide    the    product     b) 
i lent,  if  multiplied  by  the  I 
number,     is    equal     to    the     horsepower. 
Therefore,   having   the   horsepower  a-   the 
product   of  several   factor-,  and   tl 
dmi   of  all  these   factors  except   one,  we 
obtain  the  required  factor  by  dividing  the 
horsepower  by  the  product  of  those  given. 
To  illustrate:     What  must  the  mean  ef- 
fective  pressure   l»    for  an   engim 
inch     stn  quare     inches     piston 

area  and   making    150  revolutions  per  min- 
ute, i"  ■■■-'  ■      ati     ■'"    hoi   ep 

ituting    the    known    values    in    the 
formula. 

P  X  2  X  200  X  300# 


291  = 


33.000 
/'  X   1. 10,000 

)i  =  —  ; 

33,000 

291   -   /' 


=  80. 


The  value  of  any  of  the  letters  P,  L,  A  or 
.V  can  be  determined  in  this  way.  and  it 
is  unnecessarj  to  give  an  example  here  of 
each,  the  process  being  exactly  the  same 
for  any  of  them.  The  same  principle  may 
be  used  and  the  operation  simplified  bj 
clearing  the  equation  of  fractio 
though  this  method  has  the  slight  disad- 
ing  larger  numbers  to  work 
with.  A-  an  illustration,  the  above  prob- 
lem will  be  -oh  eil  for  ./.  all  the  other 
quantities    being    given. 

80  X  2  X  A  X  300 

291  = . 

33,000 

Multiplying    both    term-    of    the    equation 

by  33,000  gives 

9,603,000  =  48000 

.        9,6015.000 
A  =y  .,  =  200. 

40,000 

The  disadvantage  of  larger  numbers  is 
offset  when  one  number  in  each  term  ends 
al    ciphers,   an    equal    number    of 
which   may  be  cancelled   on   each    side. 
My    purpose     in     writing     thi-     letter     is 
xiticise    Mr.    Richardson,    but    try 
the  simplest  possible  way  to  solve 
the  inverse  problems  relating  to  the  horse- 
power    of    engine-,    yet     I     would    like    to 
call  his  attention  to  the  fact  that 
PL  A  X 
HI',  x  33,000 
cannot    equal    /en.,    which    he    states    re- 
peatedly, but  must   in  all  cases  equal  one. 
although    I    concede   hi-    righi    t" 

.'.    that   the  problem  is 
solved   and   nothing   is   required   of   it.    if 

Frank  I..  Wallis. 

lies    Moines,    b.wa. 

a    number    of    crit- 
■1    thi-    article    and    not    all    were 
inclined  to  be  as  tolerant  of  Mr.  Richard- 
son's   analogy    as    the   above   letter.      It    is 
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Augusl   io,  i'K)'. 


■ 
with  hi..  and  that 

,000 

- 

-oil  the 

-a  Inn    :i 

qual   that 
..11  tlu 

r   words, 

■  point  of 

in    view    Mr. 

istead  oi 

mathematically 

for   the 


illcd  in  the  fin    door,  the  air  in 

will    strike    the    red-hot 

in 

the    fin  n;  ire   should   be    taken 

and  m  much  :iir. 

Joh  n   Cook. 
I,  111. 


Air  Washing  and  Brazing  Generator 

ir  washer  and  generatoi 
structcd  of  common  pipe  and 
Take  a  p  pipe,  4  feel  6  inches 

il    in    four   places,    for   air 
air   discharge, 


Return  Tubular   Boik-r   Setting 

j,"  in  the  June 
j<j  iiuiiii  1  1,   where  he  inquires 

why  the  furnace  in  his  Fig.  1,  the  grates 
of  which  arc-  3  feet  from  the  shell,  burns 
coal  with  better  results  than  can  be  ob- 
tained with  the  furnace  shown  in  his 
il)  2  feet  from  the 
-hell    to    the    grates,    the    reasoi  . 

that   there   i-   more   room   in   the 
tir>t  instance  for  the  gases  to  mingle  with 
the  heated  air  and  become  ignited 
they     strike     the    cooler    surface 
boiler.      The  bridgewall,  being  horizontal, 
mbustion.     The 
;    will  be 
nd   the   flami 
side,    thereby   keeping    a    higher    tempera- 
ture the   full  length  of  the  boiler.     With 
a    shallow    furnace,    the    flame    impinges 
on  the  cooler  shell  and  therefore  impairs 
combustion,    as    the    temperature    of    the 
boiler    plate    being    much    lower    than    the 
flame    tends  to  retard  the  combustion  of 
the  inflammable  gases  which  rise  from  the 
deep  furnace  is 
favoral  istion. 

The    evaporative    power    1  f    a     h"il<r 
mainly  .  efficiency  of  its 

heating  surface.  The  heat  is  communi- 
the  transmitting  surface  in  two 
ways,  by  radiation  ami  by  contact,  and 
from  two  or  three  different  hoi 
in  the  furnace,  the  -olid  incandescent  fuel, 
the  flame  and  tin 
by   combustion.     The  heat   radiate 

iter  than  from 
the  flame  and  that  from  the  flame  greater 
than  from  contact  of  the  flame  on  the 
boiler. 

Bj     arefv.1  firing,  ami  admitting  a  stiffi- 
antity  of  air  directly  to  the  hydro- 
carbons*, nearly  any  kind  of  -oft 
he  burned  without  smoke,  if  there  i-  from 
the   bed 
of  fuel  and  the  bottom  of  the  boiler  shell. 
By  admitting  air  through  a  few  "4-inch 


water.     When  it  discharges  into  il 
age    tank,    ii    separates    itself    from    the 
water    and    have-    the    impurities    in     the 
is  washed, 

i-  use] 
for  chi 

I      11     Marzolf. 
Bellai        1       0 


AIR    GENERATOR    FOR    BRAZING 

--charge   ami   drain    to   clean    out. 
The   air    supph    1-   8   inches    long,   and    4 
internal     diameter.     The     water 
Ig    and    4 
inches  internal   diametei .     'I  he   w 
if  i-inch  ] 
line   to  the  at; 

bl It   is  of   i-inch 

pipe.  The  city  water  feed  pipe  i-  'i  inch 
in  diameter,  and  the  suction  for  air  is  of 
I-inch  pipe. 

y  water  run-  to  a  tapered  nipple 
which   is   screwed   p.  r   of  the 

tee  and  discharges  into  a  '  .'•  inch  nipple. 
Doing    -  - 1  it-   out    and    the   at 

p  fi  irees    i'-'  If   into    the 

I-inch    suction    pipe   and    mixes    with    the 


The  Twelve  Hour  Shift 

The     editorial,     -The     Twelve      HoJ 

Shift,"   '  iugllt    i"  touch   the  heart   oi    even 

eer,    ami    lei    us    hope 

ownei        1    tgini  ers  have 

to  work  too  in. mh    hours   fot    the  good  of 

n    health   ami    the    safety   of   the 

the-,   handle. 

1  long  '  nough  for  any 
engineer  to  work,  ami  tin-  win.  1  IVOIM 
like  to  see  a  national  law  passed  that 
would  prevent  any  engineer  from  wi-king 
over  eight  hours,  at  least  on  the  night 
run. 

There  seems  to  bi  an  erroneous  idea 
among  man)  .1-  to  the  work  an  engine! 
pi  rfot  ii'-.  I  In  5  think  that  In  cause  he 
is  not  swinging  a  sledge  hammer,  or 
using  the  pick  ami  shovel,  lie  1-  hav- 
ing  a  "-nap."  while  as  a  mailer  of  fact 
eight  hour-  in  a  power  station  will  take  jj 
more  out  of  a  man  than  twelve  hours  or 
the   farm. 

The  average  engineer  will  perform  inori 
work  in  eight   hour-  than  in  ten.  ami  wher 

in-      i"    1!"    qui    tion   of  safet) .   there 

i-  no  comparison. 

Then  there  is  another  question.  Tin 
paid  i"  engineers  in  charge  of 
watch  i-  b)  far  too  -mall;  and  how  ahou 
the  assistant?  Are  they  getting  all  tha 
io  them-  We  intrust  the  can 
oi  lives  and  many  thousand-  of  dollar 
WOrtll  of  properly  to  them;  they  nni-l  i 
masters  of  several  trade-  ami  we  de 
maud  overtime  of  them,  yet  we  are  no 
willing  to  give  them  the  pa)  of  any  othe 
mechanic. 

'I  he  brick  mason  and  -icamlittcr  g( 
$4  .1  day,  the  carpenter  $.$.50,  and  n 
fault  1-  round.  Then  the  engineer  conic 
in  and  has  to  make  man)  of  their  poo 
joh-  right,  hut  it  i-  like  pulling  teeth  B 
him    to    gel    more   than   $.;. 

Mere    in    the    South    it    i-   difficult    to  g( 

-killed    men   to   take    ten-hour    watches  ■ 

$2   a    day.      Some   time    ago    we    ware   liar 

ai    this    station    for   a    man.      Fc 

a  month  we  had  a  locomotive  engineer  p 

the    night    watch,    the    writer    sleeping    1 

lion    during    this    time.      Upon    tli 

'  iiin-    through    he    said  :    "I    ha\ 

long   been   interested   in   this  line  of  efl 

neering,    but    on    a    loi  omotive    I    am   in 

required  to  know   one  tenth  as  much  an 

'     three    times    the    pay"      With    a 

<\m-    respect    to    the    locomotive    engince 

did     not     this     man     speak     a     volume    < 

truth' 

M.    F.    James. 
St.   Augustine,  Fla. 


\ 
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Cost  of  Keeping  Boilers  Clean 

ply    lu  t In.-  editorial   in   the   June    I 
ilic  cost  oi  cleaning 
I  inclose   :t  11   estimate   of   what   n 
I   to   remove  and   prevent 
.in  is  .1  strccl-railw 

le  water-tube  1  •< » 1 1 1  rs, 
lor  make,  each  rated 
ivcr    and    having   J.s-'    four- 
•    feet    long,   with    a    working 
re  "t    i6o  pounds  l 
feed    water    is    taken    from    a    river, 
i  two  primary    closed 
u\iliar\     closed    heater    and 
economizer    to    the    hoik 
i-   the   result    of  an   analysis   made 
\pril   i  :  -  nc  gall  m  of  water  : 

ii  iHin.iti'  1.04! 
•  ulplciti'  a  trace 

oi  ite  .i  trace 

solids  i.triii  grains 
.uid  volatile  mattei 

liloride  ii  '.mi  grain 

miineiusiatiug  -nli.l~  n.sjtj  grain 

ulids  l.s7.-,  grains 

onie  aeiil  0.521  gram 

Xli i~  water   will   form  about  3  Jo  pound 
for  ever)    1000  gallons   of   water 
.ted. 
We    blow    down    our    hoik 

i^lit.   and    feed    about    6'A    pounds 
ash    each    day.    through    a    home 
into   the   suction     ,1 

tiuuoush    during    the 

J4  hours.     We  also   1  quarts 

il    each    day,    feeding   con- 

mto  the   feed  water  line  juM   be- 

'   enters  the   economizer. 

a    three    months    of    the    summer. 
■    of   the   time   in    winter,   we    use 
boilers,   but    the    rest    of   tl 
ir   boilers. 

tubes  of  boilers  1  mi 

timi .   generally  in 
and  do  it   w  itb  our  regular  help. 
1  turbine  tube  cleaner  and  a  water 
ninds. 
three  men   when   scraping 

r,    while   clean - 

-     header^    and    drums;    the    men 

•    hours  per  day.     It  usually  takes 

days   to  <lo  the  work  after  the 

•old. 

a    gallon    of   kerosene   oil    is    put 
drum  after  cleaning  and  it  loo-ens 

The   manhole   gaski 
'   as  long  as  they  will  hold  tight. 
:,l,t   we    use    new    handholi     gasl  1 

osl  of  labor  for  scaling  tubes  and 
iler   is   approximately   $41  ; 
landhol,  $1.50:  manl    ' 

1  mery  cloth,  bolts,  nuts  and 
ine  scraper,  $2.50:  kerosene 
ach  boiler.  $6.15;  soda  ash 
to   each    boiler.   $21.35 :    ' 
''oiler  per  year,  $7.4 
Our  economizer  contains   768   four-inch 
Fi  et  long.     We  -rah   thai  with  the 
urbine  scraper  once  a  year.     It  is  usually 
•ut  of  service  two  weeks,  as  we  cl 
he  soot  and  look  after  the  scrapers  at  the 
ame   time.     The    labor    for    scaling  and 


putting  on  caps  and  manifold  plates  would 

packing  and  a  few  n< 

' 

the    live    hollers    a 

$456.50. 
That   is  a   much   Ii  « 
qui  ted    b)     twi  selling 

holler  I  I 

said   w  ,u    (I  iwn   the 

boilers  tbret  times  a  daj   and  opi 

and   wash  each  tube  with  .1   hos<    once  or 
I  told  him  we  would  scrape 
them  a   1 

gel    any    oil   in   tin 
and   ha  ne   lube  In    its    being 

burned   in   the  past   three  years.     |   have 
I  he  thick- 
boiler    tubes    after   a 
i.ui    1  '32    inch ; 
in    the    drums    where    circulation    i-    nol    SO 
rapid   it    is   moi 
scale    worse    than    thi  il    is    a 


A    Useful   Method    of   Wiring 


A  v<  i  thod    of    wiri  1 

The    writer   ha 

■■ml     it     tO 

have       many       advate. 

drops 
than  if  the  w  i 
r;e.l    all  ng    the    ceiling,    and    « hi 

ion    is    met     with,    none    of 

of  attaching  to  tin 
will  In    - 

The  materials  required  are   .V  ' 

of  sofl   wood 
.    drilled     for    sto^ 
inch    from    1 

■>      bolts    and     washer-,    and     for 
.  ach  line  four  rods, 

at    one   end   and   thread,  d    1 
Iii  each  building  am 


I 


I]       WIRING 


soft    scale  and   a   good   deal   of   it    seems   to 

be  iron  nisi,  as  the  warm  water  is  hard  on 

the   cast    iron. 
The  temp  in  the  uptake 

between  I  nl  economizi 

Fahrenheit;  of  the  gases  l«aving 

the  economizer,   2.95  degrees   Fahrenheit; 

of  the  water  entering  the  1  Ci 

Fahrenheit;  of  the  water  leaving 
omizer,  222  ;  1  h.1  enhi  it. 

This  reading  was  taken  eight  months  after 

scaling  the  boilers  and  economizer;  all  air 

leaks    in    the    boiler    settings    were 

as    well    as    po 

During  the  pas)  year  we  burned  i  j,68o 
tons  of  Wis]  Virginia  coal  of  about  the 
same  quality  as  New  River  coal.  We  have 

Cannot    say   what   the 

evaporatii  nd  of  ci  lal  is  f<  ir  the 

plant. 

'      B    Smith. 
So.  Framingham,   Mass. 


lights    are    required,    and    about     16    feet 
lie  floor  line,  drill  two  holes  on  the 

walls    about    7    inches    apart,    put 
rods    through,   and   either  a   plate 

-nle   with  a  nut.     As 

hole    through 

a  brick  wall  u  1  me  brick, 

il    is   better   to   use   a  lie    space 

behind     may     be     neatly     idled     in     with 

cement.      Then   run    the    Ni       10    Steel    wire 

the    hooks    and    screw    up    from 

'-   until  the  wires  are  quite  tight 

Take  two  of  the  h  nd  bolt 

h    Stove    holts; 

attach    two    pairs    of    two-wire    cl 

the   end   boards,   and   for   i' 

pair    of    two-wire    cleats    and    one    pair    of 

■    the   drop   cord,   as   shown 

I  etch       \t    each    end   of  the   line 

ed  to  the  rod 

iteel  wire  to  prevent 

1    slipping    when  the  copper  wire 
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Vugust  to, 


an   then    be    | 

12  rub- 

rse,   two 
ring  the  wires, 
n    be    attached 
where  in 

to  a  new  plan-  if  a  change 

I"      !  ■       - 

Moi 


Safety  of  Pipe  Fitting? 

I     A     renger,   in  a   quite    recent    i~~m-, 

asks :       "When    the  -team    pressure    and 

the    screwing-down  pressure    an 

are   w<  -train   on 

Putting  the  case  in  a  different  way  for 
convenience,  let  the  two  pi 

ined  together  1>>  the  boll  /'.     As 

screwed   down,  pro- 

a   ten-inn   "i'    1500  pounds   in   the 

i  hen    with   a    weight    /:'    of    1000 

pounds  suspended  from  the  lower  piece  (', 

•.11.    what    i-    the   total    tension    in 

on   the   bolt?     Tlie   joint   in   this 

made   up   metal    to   metal   without 

a  gasket. 

-  is  the  same  as  Fig.  1.  with  the 
n  that  a  spring  G  is  placed  be- 
tween the  two  pieces  C  C.  The  nut  in 
this  case  is  also  screwed  down  until 
the  bolt  is  under  an  initial  tension  of 
1500  pounds.  In  screwing  down  the  nut 
the     spr  then    compri  - 

shortened  an  amount  sufficient  to  produce 
this  tension  in  the  bolt;  then,  when  the 
weight  E  of  1000  pounds  i-  suspended 
from   the   lower   pi'  ire,   what 

r.il  tension  in  pounds  on  tl 
For   simplii  il  the  weight   /: 

for   the    pressure    within    the   cylinder   or 
valve,  as  the  case  might  be,  and  the  con- 
r  a^  the  -train 
on   the   holt    is   con 

In    Fig.    1.    by    tightening    up    the    nut. 
the    bolt    is     stretched,    or    elong 
some   slight  extent,   as   shown   by   the  ar- 
rows /•"  f  and  their  direction.    Thi-  draws 
the  faces  of  the  two  pieces  C  C  1 

■.  -  A  .!.  with  a  force 
of  1500  pounds. 

The  weight  /:  suspended  from  the  low- 
er piece  C"  tends  to  pull  the  two  pieces 
apart  with  a  force  of  1000  pounds,  as 
shown  by  the  arrows  B  B. 

In  this  case  we  have  an  excess  pres- 
sure of 

1500  —  1000  =  300 
holding   the   two   pieces   C   C   to- 
gether  at   the    joint,   or,    in    other   words. 
as   the   initial   tension   of   1500  pounds   in 
the   holt   holding   the   two    •' 
is  greater  than  the  weight  F  which  tends 
to  separate  them,  it  does  not  seem  reason- 
able  that    1000   pounds    C    F  1    si 
added   to   the  bolt,   as   mentioned   by   Mr. 


if  111     /'.     is 
less     than     the     initial     tension,     the     total 

load  on  the  holt  is  the  initial  tension  only. 

If    the    weight    £    is    greater    than    the 
initial    tension,    the    '  on    the 

holt    will    he    that    dui 

■id   not    /•'   plus   the   initial 
for   the   following    n 


not   actuallj    be   obtained   b 

.   unh  s-   ihr  weigh!   /    is  great! 
the    initial    I.  1 
It'  ihi-  r<  asoning  i-  correct   for  a  joint 

niilar    to    that    in    Fig.    I,    metal    to 

metal  and   using   no  gasket,   ii    is   reads 

seen    that    the    total    tension    produced    in 

each  bolt  is  either  the  initial  tension  due 


When  screwing  up.  if  the  In, li  is 
d  or  stretched  an  amount  sum 
cient  to  produce  in  it  a  tension  of  1500 
pounds,  it  seems  reasonable  to  assume 
that  a  weight  /:'.  if  greater  than  1500 
pounds,  would  stretch  the  bolt  a  cor- 
responding  amount  over  and  above  that 
due   to   the   initial    tension    and    thi 

assuming  the  metal 
in  the  pieces  C  C  as  practically  incompres- 
sible under  the  pressure  against  the  face 
of  the   joint. 

There   would   then  be  no  question   that 
the  weight  F.  in  this  case  would  n 
the  total    tension   in  the   bolt,   and   not   F, 
plus  the   initial   ten-ion.     This   result   may 


to  screwing  up,  or  tin  tension  produo 
by  the  internal  fluid  pressure,  accordii 
a-  the  former  or  the  latter  is  greater.  ft, 
In  Fig.  2  the  spring  G  being  compress 
or  shortened  exerts  an  outward  thn 
against  the  two  piece;  C  C  fin  this  ca 
1500    pounds),    a-    shown    bv    the    arrO> 

//  H 

The    initial    tin-ion    in    the    holt    due 


Screwing  up  is  then  1500  pounds  and  the 
elongation,  01  1  \;.  nsion,  ol  the  holt  under 
this  load  is  the  same  as  in  Fig.  1,  .1-  the 
initial  tension  is  the  same  in  eat  I 

Any  farther  extension  of  the  bolt  under 
d  1  I:  as  shown  by  the  arn 

ct  the  initial  tension  in 
the  bolt  to  any  great  extent,  as  the  cx- 
tenM"ti  of  the  bolt  may  be  small  com- 
pareil  with  the  compression  of  the  springs. 
Therefore,  the  weight  /:",  suspended  as 
shown,  should  in  this  ease  add  to  the 
initial  tension,  and  the  total  ten 
ultimate  load  on  the  1"  It  would  then  be 
somewhere  in  the  neighborhood  of  2500 
or  the  initial  tension  of  [500 
pound-  plus  the  weight  E  of  1000  pounds, 
as  both  forces  act  in  the  same  direction. 

If,  however,  this  additional  extension, 
or  elongation,  of  the  bolt  under  the  load 
E  is  sufficient  to  relieve  part  of  the  coin- 
in  the  spring,  the  initial  tension 
in  the  holt,  due  to  the  outward  thrust 
g,  is  decreased  by  a  cor 
responding  amount,  and  the  ultimate  load 
on  the  bolt  will  be  somewhat  less  than 
2500  pounds. 
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Heating   Feed   Water 


\t  the  plant  of  which  1  have  charge 
1  1-  supplied  by  .1  ,;xi  1x3- 
inch  direct  acting  pump.  The  sue 
tion  pipe  runs  to  a  tank,  which  in  turn 
is  supplied  from  another  tank,  taking  its 
supply  from  the  town  water  main-,  as  per 
the   sketch. 

xhaust  pipe  from  the  5ti  ."11  ■  nd 
of  the  pinup  was  long  and  contained  many 
bends   which  1 

1  on  the  pump  and  considerable 
leakage  of  condensed  -tram  when  first 
up.  It  was,  therefore,  decided 
nse  the  exhaust  and  heat  up  the 
feed  water  at  the  same  time.  A  coil  of 
"s-inch  copper  tube,  with  six  turns,  and  to 
inches  in  diameter,  was  obtained.  I  he 
exhaust  pipe  was  taken  down,  turned 
horizontally,  and  fitted  with  a  union  to 
suit  the  one  on  the  copper  tube. 


J 


APPARATUS     FOR     HEATING    FF.En    WATER 


lid  not  be  determined 
knowing  the  exact  elongal 
the  bolt,  and  the  compression  of  the 
spring.  To  determine  this  accurately, 
the  relative  rigidity  of  the  holts  and  the 
or  parts  they  connect,  must  be 
known,  also  the  elasticity  of  the  gasket 
where   01  to   make   up   the   joint. 

In    the   case    cited,    the    spring    is    sub- 
stituted   for   a   gasket    for  the   purpi 
illustration:  as.  like  the  spring,  an  elastic 
gasket   exerts   an   outward   thrust 
the    faces    of    the    Cot 
compressed,  and  the  action  is   similar. 

If   tit'  ect,    then    Mr. 

Perkins'  statements  are  true  only  where 
the  joint  is  made  up  metal  to  metal  with- 
put  a  gasket,  as  in  Fig  r.  or  similar,  and 
Mr.  Tenger's  statement  is  true  only  where 
the  joint  is  made  up  with  an  ela 
is   in    Fig.  2. 

William   F.   Fischer. 
New  York  City. 


A  hole  was  cut   in  the   side  oi  tl 
tank   near   the   bottom,  and   the   lower  end 
of  the  copper  spiral  passed  through,  with 
a   nut  and   soft  lead   washer  on    either   side 
of  the  tank  body ;  the  outside  end  w; 
with  a   short   length   of  tube  leading  to  a 
drain    close    by.      The    exhaust    pipe    was 
d  by   the  union   joint  to  tin- 
upper    end    of    the    spiral,    the    feed    tank 
filled    with    water    and    the    pump 
It  was   found  to  work  much  more  smooth- 

perature    n  se    from    55    degrees    Fahren- 
En  in    175  to  20  Fahren- 

ng    done 

boilers.    This  rise  in  the  tempera- 
lure   of   the    feed    water    was    greatly    ap- 
preciated   by    the    fireman,    who    found    it 
keep    the    -team    pressure    con- 
stant,    even     when    the    boiler    was    hard 

r    advantage    which    an 
ration    was    the    facility    afforded 
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for   measuring   the   steam   consumption   of 

the    noii,  ondi  1 

neetiug    the    low  1  1    end    ol    till     spit 

1  and  catchin  nsed  ex- 

haust   -team    from   the   pump  and    1 
ing  it,  and  alsi  1  mi  tal  water 

upplied  to  the  boiler  .md  then  subtract- 
ing the  former  from  the  latter,  the  amount 
of  steam  consumed  by  the  engine  or  en 
gines    running    was    obtained,    inchding, 
leakage  there  might  be  on 
im    line.     With   care   there  should 
be    no    I,  aks,    and,    thi  n  foi  e,    the    actual 
-team  consumption  would  lie  obtained. 
1     Shei  nun  k. 


The  Three-phase  System 


In  the  .1  ul>  6  number,  .lame-  ,\l.  Sh<  r 
man.  of  Columbia,  Mo.,  has  an  article 
hi  ailed  "  rhre(  Phase  Alternatini 
rem  m  win  h  he,  t  r  argument  -akc 
Condemn-  absolutely  the  use  of  the  three- 
phase  system  for  furnishing  electricit)  for 
universal  use,  on  the  ground  that  it  is 
li  to  give  entire  satisfaction  to 
each    pat  .  1    at    all 

times  with  this  sj  stem. 

1   wish  to  take  exception  to   Mr.  Sher- 
tat<  mem.     In   those    small    t<  «  ns 
w  here  it  i-  onh  p,  issible  ti '  run  1  me  sei  of 
circuit-    for   both    power   and   lighl 

1  fact  ion  is  not  obtained;  but  so 
far  as  I  know.  1  sfai  tion  1-  not 

obtained  in  any  system  in  any  small  town, 
even  where  different  machine-  are  used  to 
furnish  different  individuals  with  the 
power  the)  may  require.  The  three-phase 
S)  stem,    if   in-tailed    with   an    idea 

eed  the   individual   custoi 

perfectly     satisfa  ton       This    i-    obtained 

ee-p 
circuit  for  power  consumers,  and  a  separ- 
ate   three-phase    circuit    for    the    lighting, 
each    of    the    lightini  aving    a 

potential  it    the   station   switch- 

board, and   if  dditiorial   regu- 

■1  the  central  distributing  point-. 
although  tin-  latter  is  seldom  needed.  The 
arc  lighti  lone  through   the  use 

cf  mercury  arc  rectifiers  and  tub  trans- 
former-, or  with  alternating-current  lamps, 
n  >  d  111  the  reg- 
ulation of  the  lighting  circuit 
though  taken  direct  from  the  power-cir- 
cuit busbars.  If  direct  current  1 
at  any  point,  there  i-  no  trouble  in  1  litaiu- 

ing  it  either  by  mercury  arc  recti 
rotary  ci  10  erters. 
The  standard 

erfectly  satisfactory,  with  the  ex- 
ception   of    where   more   than   600 

nt   side  of  the 
converter-.      It    is   probable   that  40  cycles 
ir    ill  kinds  r.f 
work,  hut   apparent!) 
and  is  pi  i  factor)    for  '' 

eral  distribution  of  electricity  in  any  com- 
munity large  enough  to  require  excellent 
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Transfer  ol   Heal  and  Cold 

illicit    or    the 

-    will    In-    the 

the  hot  liquid 
and   the  tem- 

ime   tin-   tin 

Fahren- 

ature  of  the  r n  in 

Fahren- 
■ 
nil  tin-  1 

fluid  to 
another  tal   varies   dii 

in  temperature,  other  things 

Id    take 

■    r  tin    cold  liquid  to 

the   hot   liquid 

ing   that 

they   an  ntities    and    have    the 

["his  would  seem  to 

confirm   the  claim   made   by   the   vacuum- 

! 
three  ti:  s  it   will  ke< 

It    may   In-   objected    that    this   compari- 
son   i-    based    on    two    different    tempera- 
.    that    i~.   32 

■    decrees 
Fahrenheit  in  the  other.     But  sup| 
mperature    ;■ 
Fahrenheit  in  both  instai 
further    take    :  the    fact 

that    a    liquid 

the  hand  can  hear.     Then  we  have 
m     150    degrees 
Fahrenl  ihrenheit 

and    .?_■  renhcil    fron 

•   as  that 

acuum- 

■  .radical 
experiei  always  hard 

trover! 

the  relative  rates  at  which  heat  and  cold 
travel    may    be    quite    ridi 

Frank  J.  McMahon. 
York  City. 

The  first  time  T  read  the  advertisement: 
ids    Hoi     for    Oni     Day    and 
Cold  for  Three  Day-."  1  did  a  little  men- 
tal calculation  ahont  like  this  :     Tempera- 


Fahren- 
ide  air.   72  dc 

aiiIi    tin-   temperal 

1  the  time  of  trans 
the  rate 
transfer  per  degree  diffei 

then   the 
I  be  three  times 
lids  and  wou 

;■■  [20 

Ot    liquid    would    he 


lOttle 
.    ire  this  more  correctly    « 
take  the  mean  temperature  difference  dur- 
ing tli.  I  transfer. 

ie  that   one  pound  of  water  at  .55 
Fahrenheit    increases    to    \~    di 
grces  in  three  day-  in  a  room,  the  tem- 
perature  of  which   is   72   degree-,   then   we 
have    a    mean    temperature    diffi  1 
32  degree-,  or   a   transfer  of: 


3  a  32 
B.t.U.   per   degree,   per   day. 

assume  the  same  1"--  of  heat 
for  hot  liquid  to  take  place  in  one-third 
the  time,  then  the  mean  temperature  dil 
ference  would  necessarily  l>e  three  times 
a-    great    or 

3  X  32  =  96 
The    mean    temperature    of    the 
hot  liquid  would  be 

96  +   72   —    168 

hange  in  temperature 
is  10  degrees,  there  being  a  loss  of  10 
B.t.u.  from  the  bottle,  the  initial  tempera- 
ture would  be 

5   =   173 
and  the  final 

168  -  5  =   [63 
The   heat    transfer   in   this   case 
11.   per   day.   per   degree   dif- 

ature. 
.mation  I  have  mad 
lowance    for    the    slight    difference    in    the 

1   and  cold  w  it 

E.    P     Mm     1 
di  lphia.    I'eiin. 

In   refei  1       M     Ripley's   article 

on   "Th(  the  Vacuum  Bottle," 

in  the  July  6  number,  I  will  say  that  ac- 
cording to  my  theory,  the  matter  is  gov- 
1  rued    by    the     law     that    the    greater    the 

difference  in  temperature  of  two  bodies 
th>'  quicker  the  transmission  of  heat  or 
cold  will  be. 

in  the  bottle,  say  at  a  temperature  of 
hrenheit,  with  the  outside 
air  at  a  temperature  of  about  7" 
Fahrenheit,  the  difference  in  temperature 
would  be  35  degrees.  Then  a  hot  liquid. 
say  at  a  temperature  of  about  ifio  degrees 
Fahrenheit,  is  put  into  one  of  these 
and    if   the    usual   temperature   in 


winter   1  1  lie  bot- 

tii      would     naturally    be    used     to 
liquid    warm    and   at    that    rate    we    have   a 
[40   degrei         I    think  'this 
foi     the     hot 

tot     maintaining    its    beat    as    long 
as    the    cold  remain    cold. 

Now  in  order  for  the  hot  liquid  ti 
11-  normal  temperatun  tin  air  on  the  oufl 
side  would  have  to  travel  through  the 
wall  of  tli'  1  'in  ide  bottle,  then  through ' 
vacuum  and  thence  through  the  -bell  of 
proper;  01  thi  heat  that  is 
stored  tp  in  ;'  hol  iquid  would  have 
t..  radiate  outwardlj  through  the  -anic 
course.  Then  the  air  on  tin  oui  >idl 
which  1  1  i"  degrei  -  lower  than  the  liquid 
iii  tin  bottle,  will  cool  it  1  ifi  much  quicker 
than  tin  'i   temperature  of  I 

the   outside   air   wo  a   bring   the  I 

1  '  ild     liquid  n  mal     temperature,  I 

I  am  not  very  well  versed  in  the  minute  I 
detail-  of  a  vacuum  bottle,  but  1  should  I 
think  that  the  heat  or  cold  would  have  I 
the   same    resistance    to    contend    with   on  ■ 

"inwardly     from    the    bottle    a-    it 
would    have    going    inwardly. 

Autiii  r    I'    Si  11   1 1 1  1 

go,  111. 


Kerosene  Oil    in  Boilers 

In  the  July  (1  number,  Charles  (tester 
states  that  kerosene  '"1  1-  worthless  as  a 
remover  of  scale  or  other  deposit  in 
-team   boilers 

Where  sulphur  water  and  oil  fn 
feed-water  beater-  are  to  be  contended 
with,  the  proper  use  of  ken, -cue  is  all 
that  can  be  desired.  I  have  used  i1  for 
years  under  these  conditions,  and  find  it 
.  .1  ie!  ni it  injurii ius  to  the  boilers. 
In  water-tube  boilers  place  about  5  pints 
in  the  mud  drum  before  tilling  with  water, 
so  it  will  be  deposited  on  the  tube-  and 
drum    shell. 

Winn  filling  a  boiler,  the  kerosene  I 
is  depi  'sited  upi  m  the  scale  or  ci  liniS 
oil  and  penetrates  to  the  metal.  Then  beat 
i<  applied  to  the  boiler  and  it  i-  trans- 
mitted to'tbe  water.  The  temperature  will 
gradually  ri-e  from  the  point  befori  the 
application  of  heat  to  tin  poinl  oi  irapofl 
:ation  Just  at  this  point  the  vibraticfl 
of  the   molecules   of  the   oil,  which   have 

more  and  more  rapid  as  the  tem- 
perature has  risen,  have  become  rapid 
cm  nub  i"  overcome  the  force  of  cobe-ion 
which  tends  to  keep  them  together.  The 
oil  begins  to  change  ti  form,  nr 

v .  por 

The  expanding  of  the  molecules  at  such 
rapidity  lend-  to  loosen  the  scale.  My 
theory  why  this  condition  doe-  not  con- 
tinue until  the  flash  point  of  the  oil  I 
reached     is    because    there    is    insuffich™ 

11    present. 
T   have    found    deposits   of   kerosene  oil 
100  feet   from  the  boiler-  in  the  steam  line. 
William    P    Bruch 
Pitt -burg.   Penn. 
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Patching  a  Cracked  Cylinder 


iras  called  upon  to  patch  a  fractured 
n-t   steam   chamber  on  a   26x8o-inch 
13-engine  cylinder.    The  frac 
in  the   bottom  and  :i   short    waj    up 
idc    compelled  me  to  - 1 rip  it  of  .ill 
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usl  line 
had  several  ells  m.  it  before  passing 
a  hot-water  heater  to  the  .uinos- 
phere.  The  heater  would  retard  the  ex- 
haust steam  and  condensai 
up.  the  exhaust  pipe.  as  the  bleeder  pipe 
was  too  small  and  caused  excessive  pres- 
sure  in  the  exhaust   vacuum  chamber. 


^~ 

j>      # 

m  — ® 

( 

Crack  Id  Si.le  ut  Cyliulor 
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FIC.     I.      BOTTOM    VIEW    OF    CYLINDER 
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PATCH     TO    FIT    OVER    I «  K 


<  meeting  parts  and  turn   it   upside  down 
I  ascertain    the    nature    of    the    fracture. 

;    1    would   have   I 
1  ire    bottom      and     make     a     patch     'if 
"inch  boiler  steel,  as  shown   in   Fig.  2. 
\ftcr    sending    n     sketch    of    the    patch 
'the  simp  to  have   it   flanged.   I   looked 
fir    the    pipe    lino    and    discovered    the 


I    put    through    the    exhaust    i 
eight   t-inch   staybolts,  to  brace  the  sides. 
The  patch  also  had  angle-iron  bi 
shown    in    Fig.    _>.    riveted    to    it 

down     breathing.         ! 

patch    />'.    Fig.   2.    were    turned    up 

ends,  and  down  on  the  *irl<-~.  drilled  and 

countersunk   for   '4-1'nch  patch  holts.     The 


exhaust  p  t  C  was  rivi 

\ller   bolting   the   patch   to   the   cylinder 

and  calking  it  tightly,   I   ch 

haust   line  and   bleeder  pipe,  cut  out   the 

■  d    made   a    trie   passage   to   the 

exhaust 

riser    the 

company  expected  to  install  later. 

1  '1     the     cylinder     and     call 
leaks,    making    it    tight,    and    thus    saved 
new   cylinder. 
John   S.   V  \ 

Augusta,  Ga 


Firing    Buckwheat    Coal 

Havini  .     diffi  vent    discussion      on 

firing,  I  should  like  to  Mali'  mj  \  iews  on 
firing    No.    1    buckwheat 

On  getting  ready  to  hank  the  lire  at 
night,  the  coal  on  top  of  the  ash  should 
be  pushed  hack  against  the  bridgewall, 
and  enough  coal  added  to  this  to  permit 
of  cleaning    the    following    morning. 

In  the  morning,  after  noting  the  water 
level,  etc.,  the  fireman  should  pull  out 
the  ash  which  is  in  from  of  the  banked 
coal,  then  pull  down  the  live  coal  ei 
gently  onto  the  grates,  and  draw  it  to 
thi  Front.  Then  with  .1  hoi  rake  as 
much    .if   the    remaining   ash    through    the 

ible,  and  jump    tin 

d  coal  and  draw  it  oul  \n  ex- 
perienced fireman  can  jump  the  hack  part 
over  the  coal  in  front  with  an  extremely 
small  am, Hint  ,<i  waste 

Next    spread   the   lire-   evenlj    over   the 

nd   then  green   coal   over  the  live 

bed,  using  ah, mi   s  or    i"  shovelfuls.     In 

■  ili'  Mil  111  minutes  the  fire  «  ill  lie  hunting 
brightly  and  at  this  time  ii  should  be 
leveled  by  the  use  of  the  shovel  only, 
putting  coal   in   the   low    pla  Ming  the 

corners,    etc      The    fin.    when    properly 
cleaned   anil   coaled   over,    should    he   ah. nit 
thick. 
When    the    lire    sh,,\vs    thi 

grayness,  it   should  bi  1  r,  using 

about   8   "i-    m   shovelfuls   of   coal    for   a 

grate  surface  of  from  30  to  34  square  feet. 
Fires  worked  in  this  way  will  nut  clinker. 
By  occasionally  glancing  through  the  draft 
hole  in  the  door,  an  experienced  fireman 
can  tell  whether  the  fire  is  getting  suffi- 
cient air.  In  some  cases  it  i-  necessary  to 
leave  the  furnace  door  open  a  crack  to 
accomplish  this. 

The  proper  way  to  clean  the  lire  while 
running,    s,,    as    m    avoid    hiss    of    steam 

is  tn  have  the  boiler 
about  three  ^aiies  of  water,  and  coal  over 
on  one  side  only,  letting  the  other  side 
burn  nut.  ur  nearly  -,,.  depending  on  the 
load  ."i  the  boiler.  Next,  stop  the  feed 
pump,  rake  nut  the  .eli.-s.  sp 

.'111.  1       eld      ll.W      COal. 

right,  clean  tl 

side  in  the  same  manner.  It  should  take 
a  fireman  4  or  5  mintues  t«i  haul  out  and 
clean    the    half    fire. 


1  havi  pcrience 

i   buckwheat  coal,  and  in  this 
lime   h 

kw  hi at- 

■11  Id    be, 


Denver  Boiler  Explosion 

ni    of   the   ex- 
Wicks  boiler  in  an  electric- 
r  plain  at    Denver,  Colo.,  and   it 

:  •  1 1 tlii    In    tin     . 

that   tin-  steam   pressure  in  the  boiler  in 
some  -'5  pounds  higher  than 
tin-   pressure   in   the   header   at   the   time 
•  r   was   cut    in.     Such   being   the 
case,    I    think   it    more   probable   that   the 
was  caused  by  water  hammer. 
In   this   connection   I    would   call   atten- 
experiments    described    in    the 
of  the  Amerii 
Mechanical    Engineers,    Volume   24,   page 
lich    shows    that    a    reduction    of 
•    in   a   boiler   i*    followed   by   the 
•    water   therein. 
rapidity  of 

■lit  by  the  reduction 
of  pressure  in  the  boiler. 

A.  Bi 
■.  III. 


Power-plant    Records — Gumption 

The  editorials  in  the  June  1  and  15  num- 

planl     Records"     and 

"Gumption,"  ral    principles, 

■    I   believe  the  conclusions 

have    been    drawn    too   much    from    nleal 

surroundings. 

Why   a   good    man 
know   what   it 

mem*  i*  not  so  hard  to  find  out  if  you 
know  under  what  conditions  they  have  to 
operate.  There  are  plants  of  from  ?oo 
to    1000   horsepower    where    the 

•  knuw  what  hi*  oil,  packil 

for  weighing  hi*  coal  dail\ 

upplymen  nr  agents.    Undi 
conditions  who  i*  to  blame,  the  operating 
r  or  the  man  who  pays  the  bills? 
There  vTio    have 

"gumption"    enough,    but    cannot 
If    all    ■  Id    come    in    contact 

with  and   talk   matter*  over  with   the  man 
who  pay*   the  hill*,  there  would   ■ 
he    some    valuable    improvements    in    some 
power    plant-,    and     some     money    in     the 
pockets    of   the    owi  1  imption" 

sometimes     gets     "nipped     in     th 
lly  where  it  has  to  go  thr 
petty    ji  general    manager, 

superintendent    or   master   mechanic,   who 

knows    lit- 1 
steam  engineering. 

Ikvix   A.  Resh. 
Phillipsburg,   X    J 
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\\  hy  Won't  the  Engine  Carry 
the  Load  ? 


Replying    to  .1     \\      Blal 
assuming  thai   Fig.   1   1*  ii  ■ 

1    _•  the  high-pressure  diagram,  the 
low-pressure  piston  valve  should  be  moved 
..n   n >   rod   toward  the  crank  end    (as   it 
take*   steam   al 
up  the  diagram. 

The  high-pressure  diagram  1*  had.  as  it 
gets  steam  too  early.  Therefore,  the  ec- 
centric on  the  shaft  should  be  turned  in  a 
direction  opposite  to  the  way  thi 
run*  and,  if  I  am  not  mistaken,  the  loop 
2   will   disa] 

1      Ji  ; 
1   1.   X.   II. 


A  Toolboard 


The  toolboard  described  by  Mr.  Barnes, 
in   a    recent    issue,   I    do   not    consider   the 


LBOARD 

board     for    the    average    engine 

room.      It      is      too     difficult     to      make 

a  jigsaw  handy.     Another 

that    if  we  break  or   lose   . 

tool,  which  often  happens,  we  should  have 

1   duplicate  or  remodi  1  the 

recess  in  the  hoard,  which  would  : 

a  task,  especially   if  made  up  of  two   io- 

inch   boards    51  1    at    right    angles       Vim 

additional    machinery    in    a    plant    means 

additional  the    hoard,    and    it 

would   he    a    difficult   matter    to    add    them 

The  n-  room   has  more  or 

in   circulation   and   that   type  of 

hoard     would  I     0  Hi  ■  tor, 

especially  if  hanging  on  an  incline  a*  sug- 
gested,   and    the    recesses    could    not    be 
rly. 
The  accompanying  illustration   shows   a 
to   put    U] 

in.  or   to  add 


\ugust   io.   ii»), 

additional      tools      to,      and      easy 
keep    ch  an      I  here    1*    nothin    ■  1  iboi 
about      it.     but      it      makes     .1      gd 

appearance.       One     can     readily     delect 

.1  tool  1-  missing;  and  the  backgrounds! 

not      painted      white      either,      to      hi  ■  ■in 

1     nine  a  tool  i*  reached  foi 
an   engineer  becomes  accustonfl 
to  a  toolboard,  he  would  not  be  withou 
one    and    it     saves    trouble    looking    for 
tool    when    wauled. 

II.     J.     Ml  STELE.     ] 

Milwaukee,    Wis. 


Removing  Scaly  Boiler  Tubes 


Sti  phi  11  '  Caficro's  way  of  gettill  I 
scaled  tube  -  nit  ol  bi  >ilei  >,  .1*  stated  0 
pagi  [I12  of  the  June  jj  numbci .  doi 
not  seem  to  be  a  plan  that  should  I 
recommended.  A  b<  tier  waj  would  be  t 
taki    out   a   few   tubes,  even   though   tin 

don't    leak.    *o    as    to    make    a    w.i\    to    pa 
■  iln  1  -  '  nit  of  the  manhole  or  handhole. 

Stretching  such  large  hole*  in  a  till 
sheet  might  crack  the  metal  between  tl 
holes,  and  if  not,  the  holes  would  not  1 
round  after  stretching,  and  it  would  1 
difficult   to  make  ,1   good  job. 

W.   F.    Cla* 
Stamford,  Tex. 


There  is  a  much  easier  way  than  M 
•  ■  ■■-.  which  i*  to  use  a  tube-drawit! 
device  thai  will  remove  a  tube  in  froi 
20  to  50  minutes. 

I    have    keen    using    one     for    aboul    t\\ 

years,  besides  loaning  it  to  other  engineer 

and  we  have  never  found  a  tube  that  r-j 

quired   more  than  50  minutes  to  get   out 

Geoki-.e   Stanton. 

Pittsburg,     Fenii. 


Alternator  not  Damaged  When  tl 
Belt  Came  Off 


I  was  running  two  150-kilowatl  X 
tional  alternators  in  parallel  from  tt 
separate  water  wheels,  when  one  of  tl 
penstocks  began  to  leak,  throwing  wat 
over  the  belts  of  one  alternator  and  01 
exciter,  causing  both  to  run  off  the  pullej 

I  was  always  under  the  impression  tli 
if  one  exciter  went  out  while  running 
parallel  with  another,  the  coil*  in  t' 
dead  machine  would  short  circuit  and  bin 
out.  but  to  my  surprise  the  machine  ke 
running  as  though  nothing  had  bappem 
(running  as  a  motoi  I  \-  the  belt  wow 
up  on  the  driving  pulley  and  was  goii 
to  do  a  lot  of  damage,  I  shut  down  tl 
water  wheel  before  I  pulled  the  switc 
After  the  machine  stopped  I  looked 
over  and  found  it  was  not  damaged.  Tl 
alternators  were  two  phase  2200-volt  m 
i  bine-. 

William    F.    Kixgsley. 
Idaho. 


Auyu>t   10,  1909. 
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Some    Useful    Lessons    of    Limewater 

The  Entrance  to  the  Fascinating  Subject  of  General    Analysis; 
Importance  of  the  Chlorine    Compounds;  Secrets  of  Explosives 


BY 


CHARLES 


PALMER 


Wo   are    almost    ready    to    take    up   the 

Urinating  subject  of  general  analysis,  but 

rst  we  must   giv«   a   few  moments  to  the 

■  hydrochloric  acid  and  chlorine; 

certain    questions    will    unavoid- 

le    up    in    analysis    which   can   be 

:adily    understood    by    knowing    a    little 

•it   the   relations   of  the   chlorine 

Is.    The  accompanying  table  gives 

these   compounds. 


CaCU,  and  calcium  hypochlorite,  Ca(0<  1'  . 
in  the  same  molecule;  and  so  the  simpler 

formula,  ^'iiici  's  Pven  ''  ^''"' 
there  is  potassium  chlorate,  KClo»,  the 
common   thro:  I   the  salt  used 

to  maki  1  will  remember  that 

you  have  used  it.  mixed  with  black  oxide 
of  manganese.  These  three  compounds, 
with    chlorine    itself,    will    cover    most    of 


It  is  not  necessary  to  memorize  all  this. 
hough  it  is  wise  to  stop  and  take  in  some- 
liing  of  the  relative  grouping  of  the  vari- 
ous compound-.  At  the  left  and  the  re- 
luced  extreme  come  hydrochloric  acid 
ind  its  salts,  the  chlorides.     Then  comes 


the  practical  forms  of  this  wonderful  sub- 
stance. 

I  h  DROI  HL0RIC    A<  m 

Hydrochloric    arid    is    worth    making, 
although  you  have  used  it  in  many  ways 


•XIDATION   CABLE  OF  <  HLoKINE. 


Beduee.l  1  mi 

Hydrochloric  Acid 

N.'.i'l 

Salt:  Sodlun 
Chloride. 


-Intermediate  Compounds.- 


C1,0 
Hypochlorous    An- 
hydride. 

HCIO 
Hypochl'.r'.u*   Acid. 

XaCIO 
Sodium  Hypochlorite. 

la  10CI 

Calcium  Chloride  and 

Hypochlorite ; 

Bleachiiif.'  Powder. 


Oxidize. 1  I  Qd. 

01,0; 

Perchh-ri.-   An- 
hydrlde. 


Anhydride.  Anhydride, 

HCIO,  H010  HCIO, 

Chlorous        Chloric      Perchloric  .uid. 
Add.  Lcld.  KCIO, 

Potassium  Per- 
-slum  chlorate. 

Chlorate. 


."hlorinc  itself:  and  then  the  oxygen  acids     and    have    made    some    of   the    most    im- 
portant test-  for  it.    A  couple  of  hundred 

go,   hydrochloric   acid    u. 
"spirit    of     salt,"    a     name    which 
and  explained,   b 
carries     the    gist    of    the    chemistry    and 
of    this    important    acid.      As    you 
have   used   this    acid,    it    is   a   clear   watery 


if  chlorine.  It  would  take  several 
weeks  to  master  all  of  these  oxygen 
compounds  of  chlorine :  but  we  will  pick 

■tit  one  or  two  of  the  most  important. 
iN'otc  the  bleaching-powder  salt,  common- 

y  and  popularly  called  "chloride  of  lime," 
.though    it     is    not     really     pure     calcium 


solution  in  water  of  the  real  acid,  which 
is  .1  colorless  gas;  just  as  common  water 
oi  ammonia  is  merely  a  strong  solution 
of  the  gas  ammonia,  XII,,.  So  we  will 
make  some  of  the  real  gas.  hydn 

and,    I  I'  ;    it  in  much  the  same 

way  as  that  used  in  the  experiments  with 
ammonia.  You  will  make  the-  acid  by  heat- 
ing a  tablespoohful  of  common  salt,  cover- 
ing  it   with  strong  sulphuric  acid. 


.-hloride.  Bleaching  powder  acts  as  though      liquid,    with    a    sharp    odor    very    much    in 
t    were    a    mixture    of    calcium    chloride,     evidence ;  but  really,  that  is  only  a  strong 


as    shown   in    Fig.   1.     The  gas  comes  off 

according   to   the   following  equation: 

H,S0,      +    2  XaCl    —   Na.SO,  +  2  HC1 

Sulphuric      Common       Sodium      Hydrochlorie- 
A' 11.  Salt.  Sulphate,  Acid  Gas. 

Glauber's 

Salt. 

The  gas  can  he  dried  by  passing  through 

ulphuric  acid,  as     also  shown  in 

Fig.    t  ;  and  then  it  is  led  to  a  clean  and 

perfectly    dry   bottle,    with    the    same   care 


with    it-   mouth   up- 

•  imcnl    with   tin    same  glass 
in    effect 
of  am 
as   shown   in 
iter  in  the  tub,  pail,  "r  pan. 
and    which    i-   i"    be    sucked    up   into   the 
a  uli  tin-  hydrochloric- 
colored    with    blue 
iright   red 
by   the   natural  acid   action   as   the   water 
]i  ami   into   the   bottle.      N>  I 

solution   of   the 
deliver)    tube    over 
ami  it:--  irface  "t"  some  water 

in  a  bottle,  cup.  or  tumbler.     I  >"  not  put 
the  delivery  tube  down  or  into  the  water, 
im    tin-    rapiil   absorp 
ie  water  might  draw 
r  back  into  the  drying  apparatus, 
ami  <•>    u  into  tin-  generating  flask. 

er    very    in.  periment, 

ami  •'in-  well  worth  bothering  over,  i-  to 
prepare     two     ! 

wide-mouthed  fruit  jar-,  with  their  mouths 
ground    tlat    ami    smooth    (which 
easily  dn  by  rubbing  them  down  with  line 
sand  "t-  emerj  »n  plate). 

Then  fill  these  dry  and  clean  jar-,  the 
one  with  dry  ammonia  and  the  other  with 
dry  hydrochloric-acid  gas  and.  with  both 
covered  with  glass  plates  as  shown  in 
Fig.  i.  quickly  draw  plates, 

and  let  the  contents  of  the  jar-  mix. 
which  they  will  do  instantaneously,  with 
the  making  of  a  dense  cloud  of  sal  am- 
N'H.Cl.  The  following  is  the  re- 
action: 


HOI  +  Nil, 

Hydrochloric  1       (  Ammonia 


NH.l'l 

SSal  Ammon- 
iac,  Whit- 

Thi-     will     explain     better     than     any 
amount   of   reading  can   do  why  your  bot- 
ammonia  and  muriatic  acid  always 
fume  when  they  are  brought  next 
other. 

Now   if  you  take  the  solution   of  hydro- 
chloric acid   which   you   made   and   attack 
mmon    metals,    you    will    find    that 
•lie   metal-   will   lie  cut   to 
by  this  acid,  ■  I,  mercury  and 

silver  :   and    t!  i  want    to 

tuck  away  in  your  hesl  memory  box,  for 
it  is  part  of  the  analytical 

to    take    up.      The 
silver    and   mercury    (met 

water:  though  that  of  had  i-  easil; 
in  boiling   water. 

Making    Chlorine 
But   to   finish    tin-  hlorine: 

Get  ready  to  make  some  chlorine :  but 
■ — note  this — do  not  make  the  chlorine  till 
yon  have  everything  ready  to  make  the 
tests  for  chlorine,  and  have  read  the  tests 
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:  you  can  make 
them  without  delay.  Chlorine 
about  the  meanest  chemical  to  handle, 
to  talk  speculative 
philosophj  or  even  baseball  while  you  are 
working  with  it.  to  begin  with, 
i-    made    by    the    action    of    hydn 


!  -  '.  '  J.  l.  , 


FIG.    4 

acid  on  black  oxide  of  manganese;  it  is  a 
heavy  greenish-yellow  gas,  which,  for 
choking,  can  give  tin  hangman  a  i  .nil 
spades  and  then  beat  him  at  his  own  game. 
This  gas  is  also  active ;  and  yon  will 
not  have  to  wait  for  the  tests  if  you  have 
them  all   ready.     They  are   much   as   fol- 


low- :      I  ake    i   pinch   of  commi  m     i.n 
and   cook    it    to  a   nice  creamy   thin   past  ( 
mix   w  nli   thi-  a   .  rj  stal   or  two  of  | 
sium  iodide.  Kl.      I  he  I w ,  ■  will  lie  Miiear  f 
on   white   filter   paper,   and   this   mixture 
the  potassium  iodide  starch  mixture  whi 
will    he    instantlj     turned    dark    by    t 
chlorine;    hut    if   you    leave    it    in    the   k 
for  about  a  minute  or  two  it  will  In-  turn 
light   colored  again.     Tin    reason   i-  I 
chlorim    ga     is   a   tei  rible  i  ixidi/er  in  t 
presenci      I   u  tti  i  ;  and  the  hydriodic  ac 
which    i-       ii      ii.nl        i      changed    to    fr 
iodine  which  makes  a  dark  purple  or  hi 
compound   with   Ihi    cooked   starch.     NY 
this  fre,    iodiin    i     n    idi  cd  b\   more  of  t  i 
chlorine   to  colorless   iodites  and   iodatiB 
and    the    like.        \nother    test     i-    to    ha   j 
.       id     .   ill.  1 1     -i  rip-,     of     various    hrig  m 
color-,  and  have  them  moist:  and  you  w 
In    .hi.  irine  bleach   them   befi 
.ill  but  the  calico-  which  are  printi 
with    mineral    color-'    it     i-    the    organ 
vegetable,   animal   and   coal-tar   dyes   whii 

are  mostly  bleached  by  tin  chlorine.    Al 

in  llii-  and  most  of  the  chlorine  exper 
incuts  note  the  white  fumes  which  a 
i  illy  -o  many  indications  of  the  hydn 
chloric  acid  gas.  which  is  made  by  the  r 
:u  in  .n    of    chlorine    on    water ;    it     is    tli 

ii  -     hydn  ichli  >ric    acid    which    is    i 

thirsty  that   it   catches  some   water  out  < 
the  air  at   hand  and  makes  a  littli    log  f. 
it    elf;    for  that   i-  what  the  finning  of  pla 
hydro  hloric   arid    in   air   means:   the  coi   | 
densation  of  water  out  of  the  air. 

Vnother  experiment  i-  to  drop  sorr 
finely  powdered  antimony  (the  met; 
which  is  used  in  babbitt  >  into  a  jar  ( 
chlorine;  when  you  will  see  that  there  " 
a  flash  with  every  pinch  of  the  antimon 
pi  w  if  r,  as  the  two  unite. 

\in  ither  expcrimi  nt  is  to  have  a  hit  < 
common  whit'  cotton  cloth,  saturate 
with  common  turpentim  .  not  the  too  con 
inon  imitation  or  substitute  for  turpentinfe 
which  is  only  so  much  gasolene  or  henzjjl 
flavored  with  a  little  turpentine;  but  th 
real  thing  which  leaves  that  sticky  resi 
due  all  over  the  bottle.  When  a  clot! 
previously  saturated  with  turpentine,  i 
lowered  into  a  jar  of  chlorine,  there  is 
rather  quick  action;  there  are  white  fume 
of  hydrochloric  acid  formed  from  th 
action  of  chlorine  on  the  turpentine,  am 
soon,  if  it  work-,  the  turpentine  is  lightel 
by  spontaneous  combustion,  burning  witl 
a  thick,  smoky  flame.  But,  if  you  cat 
just  stop  short  of  this  tlame,  you  will  tioti 
that  the  cloth  i-  hot  as  you  take  it  ou 
of  the  jar;  and  the  cloth  is  charred  so  tlin 
it  is  rotten  enough  to  be  torn  by  th< 
-lightest  ripping.  Of  course,  you  wil 
lower  the  cloth  into  the  jar  of  chlorim 
by  making  a  small  flag  of  it  on  a  small 
stick. 

Four  Important  Tests 

That  makes  four  tests :  the  staining  of 

the    potassium    iodide-starch    paper;    the 

bleaching  of  the  damp  cotton:  the  ignition 

of  the  powdered   antimony;   the  charring 


10,  igog. 
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of   the    turpentine;    and    the    gist    of    the 

whole   chemistr}    of  chlorine   i>   in   these 

four  tests,     riiat  means  that  you  will  have 

'to  have  foui  jars  of  chlorine  ready.  When 

ready,    mix    the   black    oxide    of 

the  hydrochloric  acid,  and 

heal  the  mixture  gently;  then  the  gas  will 

he  led  over  by  the  deliver}    tube   to   four 

il  dr\   jars  in  turn,  as  indicated  in 

m  as  one  jar  i-   fairly  full 

ngc  the  delivery  tube  to  the 

ir  tilled,  mouth 

with  thick  cardboard.     You   had 

better    do    all    this    ii  Iraft    for 

reasons;    after   you    have    finished 

-.  you  will  realize  that  actual  work 

with  chlorine  is  far  different  from  merely 

_    about    the   experiments. 

ave    now    laid    the    basis    for   the 
n    bleaching    powder.      You    will 
read   in   the   books   about    the   making    of 
1}    as    Well    take    the 
commercial    "chloride   of   lime"   and    start 
with  that.     If  you  pour  souk   strong  acid. 
-uch    as    sulphuric    or    hydrochloric,    over 
ch.  you   will    ,  vapors 

which  in  their  way  are  just  as  active  and 
as    unsavory     as    chlorine.      You    can    try 
with  this  mixture  of  bleach 
and  hydrochloric   acid   that   you   did   with 
chlorine;   onh    do   not    try   to   collect   any 
■if  the   gas   in   this   case,   but   do   the   ex- 
periments  in   the  open,   over   a    sa 
the   stuff.     You   will    find   that   you   have 
much  the  same  kind  of  active  gas,  but  not 
active  as  in  the  case  of  chlorine. 
N'ow  if  you  heat   some  of  this  dr\   bleach 
will    get    the    simple 
oxygen,  such  as  the  ignition  of  a 
-park  into  a  flame,  showing  the  close  re- 
tween   the  action   of  chlorine  and 
•hat  of  oxygen.     In  fact  the  chemistry  of 
is  tied  right  up  with  the  following 
as    shown    in    the    bleaching    of 


2HC1 

+          0 

1  Hydrochloric] 

(Nascent 

1          Acid         j 

I  Oxygen 

So  it  is  not  the  chlorine  directly  which 
does    the    bleaching,    but    the    oxygen    re- 
leased from  the  water  by  the   chlorine  as 
it  make-  hydrochloric  acid  with  the  hydro- 
this    really    does    the 
bleaching       And    here    we    have    another 
'    the    very    common    operation    of 
mbustion.   as   the   coloring   matter 
itton   is   really   burned   up  by   the 
"nascent"  oxygen  from  the  water,  released 
'<\  the  chlorine  acting  on  the  water.     This 
term,    "nascei 

which   comes   -  .ft   from   the  water  as   plain 

itomic  O.  not   Or,  and   before  it  has  had 

•lite  with  another  atom  of  oxygen 

to  make   the   molecule.   O.     This  nascent 

the   millionth    part   of   an 

mstant.  so  to  -peak,  "in  the  air,"  and  the 

•  the  cotton  catch  it  "on  the  fly." 

\s  you   go  on   with   your  chemical  work 

.ou  will  come  across  hundreds  of  similar 

•ases ;    in    every    case,    "nascent"    means 

hat  the  element  so  described  has  left  one 


molecular  family,  and  has  not  yet  united 
with    another. 

potassium    chlorate,    we    will    not 

dwell  long  on  that  compound;  it  is  much 

•peter    in    it-    general     o 
nature,  and  ii  i-  so  active  ihat   I   will  not 
run  the  ri-k  of  being  called  an  anarchist 
b}  giving  awaj  man}  of  the  secrets  of  ex- 

Perhaps  you  might  try  l 
if  you   will    promise   not   to   go   into   the 
of  making  bombs.     Mix  a  pinch 
of    plain     brimstone     with    a     pinch     of 
isium  chlorate  ;  lay  the  mix- 
an  am  il,  and  strike  it  with  a  ham- 
mer,   protecting    your    hand    with 
glove.     You  will  get  a  snappy   explosion, 
■  mil    that    will    tell    you    that    po 

mbly  active  saltpeter. 
Your   imagination   can   easily    expt 
experiment     into    a     dozen     more;     but     he 
careful   that   you   use  more  care   than  you 
do   imagination;  or  your   subsequent   per- 
sona!  history   may   serve   to   mak< 
paragraph  in  the  daily  li-t  of  accidents. 
And  now;  having  got  some  of  tin 

fairly  well  cleared  away,  we  will  go  "11 
to  tackle  the  principle-  of  analysis,  and  in 
this  way  we  will  get  hold  of  some  of  the 
main  facts  of  the  metals,  and  incidentally 
oi  that   old   friend   lime,  with   whi 

ii   this   slow   but   -ure   search   for 
the  leading  facts  of  anal}  sis. 


A  Gala  Field  Dav  in  Rhode 
Island  ' 


The  fourteenth  annual  outing  and  field 
day  of  Rhode  Island  Association  No.  j, 
X.  A.  S.  !■"..  of  Pawtucket,  took  place  on 
Sunday,  July  J5.  at  Palace  Gardens,  near 
Providence. 

In  the  morning  there  was  an  informal 
reception  at  the  Narragansett  hotel, 
where  the  members  of  the  local  organiza- 
tion were  joined  b}  the  visitors  from 
nearby  cities,  including  many  National 
tate  officials. 

\t   half-pasl    ten   the  assemblage,  num- 
bering  mOP    than   three   hill 
special    trolle}    cars,    and    were    conveyed 
to   the   grounds,   where  a   tempting   lunch 

them.  After  full  justice  ' 
bestowed  upon  the  good  thing-  to  eat  and 
to  drink  the  company  repaired  to 
field  to  witness  the  baseball  game  between 
the  members  of  the  Pawtuckel  Associa- 
tion and  of  New  York.  For 
■  time  in  -even  years,  and  after 
it,  the  "Bunch"  were 
victorious  by  tl  0  to  12.  The 
umpire.  William  McCaulcy.  was  con- 
gratulated for  his  fairness,  and  Capt. 
Frank  Martin  felt  justly  proud  of  his 
team's    victory. 

At  the  conclusion  of  the  game,  there 
was  a  summon-  t"  the  dining  ball,  where 
an  old-fashioned  shore  dinner  was  served, 
and  met  with  the  hearty  approbation  of 
everybody  present 

\fter  dinner  the  "Bunch"  gave  an  en- 


joyable   entertainment    in   the   dance   ball, 

each   number   b(  si}    applauded. 

While  the  outing  of  Rhode   Island  No. 
■    it   al- 
ii  the   N'ational  occasion,  as 
the    distingui  present 

st   National   Presidents  Herbert  F. 
1     V  Kelsi    . 
ional    Vice-P 
\\    .1.  Ri  ward  1 1. 

Stati     Dep 

ward     W  liken-  ■!;     State 

ik    I  lenderson,  of   Dedham, 

Mass.;    State     ["reasurer    Walter     Damon 

and  N'ational  Trustee  William  J.  McLean 

Iso  present. 

ble  occasion  was  under  the 
superintendence  of  the  following  commit- 
tee: Rile}  Daniels,  chairman;  Janus  M. 
O'Brien,    Thomas    P.    Burke,    Albert    II. 

Keene,  W.  i\.  McCaulcy.  W.  II.  Keene. 
James  J.  Chandlev,  Alexander  Yan  \'re- 
denburg,  Fred  B.  Beck,  E.  M.  Kennedy, 
Henry    P  les,    John 

Ryan,  Harry  Dunlap. 

A  very  handsome  combination  menu  and 

program  was  donated  by  the   Burke   En- 
ing  Company,  of  Providence. 


Small  Things  That  Count 

rently  insignificant  things  around 
a  power  plant  may  sometimes  produce 
scriou-    trouble.      1;  ver    plant 

equipped  with  s'uetion  producers,  the 
threeway  cock  at  the  entrance  to  the 
purge  pipe  of  one  of  the  producer-  was 
unintentionally  left  so  that  the  purge 
mmunicated  with  the  gas  main 
through  .1  very  slight  crack.  The  conse- 
quence was  the  suction  of  air  into  the 
system,  causing  an  explosive  mixture  to 
be  formed  in  the  pipe  leading  to  the 
scrubber.  It  is  n01  known  how  the  mix- 
ture becami  ignited,  but  it  did.  No  one 
was  hurt,  fortunately,  but  the  producer 
was   put    "ut    of   commission    for   several 

Moral  :  Don't  use  a  threeway  valve 
that  i-  capable  of  connecting  more  than 
two  of  the  outlet-  in  any  position,  even  by 
the    merest    crack    or    leakage    space. 

Again:  Don't  allow  the  use  of  connec- 
tions at  the  engine  which  make  it  possible 
for  the  gas-supply  pipe  to  connect  with 
the  air-supply  pipe  at  any  time  other  than 
during  (he  -net  ion  stroke  of  the  engine. 

Once  more:     If  you  are  using  illuminat- 
in    an    engine    with 
diluting  the  mixture 
t  premature  ignition,  arrange  the 
mixing   valve    so   that   the   attendant   can- 
not   increase    the    proportion     of 
gasolene,     accidentally,     intentionally     or 
otherwise,     without     taking     the     mixing 
chamber     apart.      If     necessary,     rivet     a 
chunk    of   cast    iron    in    the    path    of    the 
lever  that  controls  the  ga  =  proportion   so 
it    cannot    he    moved    any    farther    toward 
ing  the  richness  of  the  mixture. 
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P(  l\\  IK    \\l>    I  ill'.  ENGINEER. 
Cylinder   Lubrication 


.  ■  >\  utterance  upon 
steam-engine  practici  would  be  listened 
tc  with  respectful  interest  writes:  "1  sug- 
gesl    that   yen    start  in   on   the 

lubrication  of  engine  cylinders.  1  believe 
that  ninety  per  cent  of  the  cylinder 
troubles  throughout   the  countrj 

lubrication.    Superheated  and  wet 
steam   both    introdut  i  ions   that 

an-  little  undersl I.     A   thorough  venti- 

:  the  subject  would  l"  pi  ofitabli   to 
all   concerned." 

We  commend  the  subject  to  cur  cor- 
respondents as  an  interesting  and  fruit- 
ful one.  Enquiries  among  engineers  and 
owners  of  steam  plants  indicate  an  as 
tonishing  discrepancy  in  the  amount  of 
cylinder  oil  used  in  engines  runnin 
apparently  similar  conditions.  How  much 
oil  do  you  use?  What  is  the  size  and 
speed  of  your  engine;  what  pres  up  >l 
you  carry,  and  is  the  steam  wet  or  dry, 
and  if  superheated  how  much'  What 
kind    of   oil    do  oid,    it"    it    is    a 

fair  question,  what  do  you  pay  for  it? 
Have  you  had  any  cylinder  troubles  dui 
to  hick  of  lubrication;  how  did  they 
manifest  themselves  and  how  did  you  get 
rid  of  them  ? 

Water   in    the    steam    increases   the   dif- 
ficulty   of    lubrication    and    naturally    so. 
Apply  a  drop  of  hot  oil  to  a  well-wetted 
surface,  and   set    whether  if  will 

stick   and    spread.      If  a    separator   were  of 
•    use   il    might    "earn   its   keep"    in 

aving    il    and    cylinder 

wear. 

Notwithstanding     the     explanation     of 
some  manufacl  it  feed  oil  cups 

that  the  oil  is  "vaporized  and  carried  with 
.  \  i  rj  part,"  we  cannot 
imagine  that  oil  in  the  form  of  vapor 
is  ,,f  much  use  as  a  lubricant.  Perhaps 
they  mean  "atomized.'  Perhaps  if  the 
oil  i-  really  vaporized— evaporated — by 
the  hot  -team  it  is  recondensed  against 
i  r  metallic  surface  and  becomes 
efficient  as  a  lubricant.  This,  together 
with  the  fact  that  the  boiling  point  is 
much  higher  under  pressure,  explains  the 
possibility  of  lubricating  cylinders  using 
highly   superheated   -team   with   oil   having, 

at  the  atmospheric  pressure,  a  tempera- 
ture of  vaporization  considerably  below 
am.  The  metallic  surfaces, 
be  it  remembered,  assume  a  temperature 
considerably  below  that  of  the  steam  as 
it    comes    from    the    bi  ■..Theater, 

being  exposed  to  this  temperature  only  up 
to  the  point  of  cutoff,  to  a  gradually  de 
creasing  temperature  during  expansion 
and  to  the  comparatively  low  temperature 
of  the  exhaust  during  the  return  stroke. 
we  want  most  is  practical  in- 
tl  the  suliject.  something 
which  will  enable  our  reader-  to  avoid 
and  cure  the  cylinder  troubles  which  they 
have,   or  to  get   .along   with   less  expense 


than   the 
them. 


Aue.ii  i    io    [Qog 
iw    in,  lining   for  avoiding 


Bluffers 


i-  a  remarkable  type  of  man  in 
this  country  who,  foi  lack  ol  .i  more  ac- 
curately defining  term,  may  be  classified 
as  a  "bluffei  Mc  exists  in  ev  cry  class 
ity,  from  the  clergy  dow  n  tee  fl 
-cr,  and  seems  to  care  as  little 
about  the  contempt  of  decent  people  as 
he  due-  about  the  quality  of  hi  wol 
In  a  few-  a  very  few  instance-  he  has 
nourished,  by   supreme  impudence  skilful  "} 

■  I  and  a  plausible,  genial  uunnci 
that  makes  others  doubt  their  judgment 
of  him  in  the  face  of  damning  evidence  • 
The  great  majority  of  these  time-serviflj 
.  however,  don't  last  long  in  OH 
roc  ation  ;  they  must  be  constant!) 
-limine-  p.  new  fields  where  they  arc  noil 
so  well  known.  In  engineering,  the  bluffei 
formerly  flourished  riotously,  but  as  en 
ginecring  in  the  United  State-  approacfl 
more  and  ineire  closely  to  a  solid  scientific, 
plane,  the  bluffer's  chance-  of  success  it 
any  of  its  branches  grow  beautifully  less 
When  we  reach  the  state  of  aecitrac)  I 
winch  characterizes  European  engineering 
the  engineer  bluffer  will  have  to  work  foi 
his  living  or  go  into  wildcat-mine  promo 
lion. 

We    -aw    a    bluffer    wreck    a    line    four-    I 
valve  engine   many  years   ago  by   starting 
H    up    cold    with    the    cylinder-drain    cock 
closed;    the     cylinder    head    went    out    witl 
fragments    pf    the    barrel,    the    connecttllj 
rod  pulled  loose  at  the  crosshead  end  am     I 
wrapped  around  the  crank  pin  like  a      att 
spring,    causing    the    shaft    to    lift    out    0 
the   main   bearings,   after   which   it    rolled 
on   the   two   belt    wheels,   out   through   thi 

side     of     the      house. 

More  recently    we  saw  a  sel  of  bluffer 
"test"  a  direct  connected   engiue-generato 
set  with  the  calorimeter  in  the  -team  mail 
feet   away    from   the   throttle  ant 
the  wins  from  the  alternating-curn 
erator  extending  more   than   two  hundrei 
feel  to  a" water  rheostat  .and  hanging  fron  'j 
three    to   seven    feet   apart:    no   wattmete 
was  used,  the  output  being  measured  witl 
a     voltmeter     and     an     ammeter    and    th'     i 
power    factor    of    the    generator    and    con      I 
necling      wires     being      "estimated."     Thi 
-peed     regulation     was     measured     by    I 

decrepit    tachometer   belted    so   I h    thfl 

it  did  not  -how  a  change  of  speed  tinti 
tin  engine  had  made  a  dozen  revolution 
or   so. 

More  recently  -till  we  had  submitted  tc 
us  a  report  of  a  gas  producer  and  cngiw 
"test"  in  which  the  efficiency  of  the  dyna 
mo  driven  by  the  engine  was  estimated 
the  power  taken  by  a  pump  belt-drivei 
■  engine  was  "calculated"  from  thi 
mechanical  piston  displacement  and  til; 
vertical  distance  through  which  the  vvatei 
was  moved,  .and  the  coal  consumption  wa: 


August  ic 

etermincd"  bj  counting  the  number  of 
rrow  loads,  one  load  having  been 
aghcd  in  instalments  on  a  small  pair  of 

Id  go  on  citing  these  nauseating 
tmples  through  several  pages  of  space. 

is   :t 1 1    international    reproach    that    so 
|ch  sloppiness  and  bluffing  is  practised 

this    country,    but    there    is    causi 

ation  in   the  fact  that   conditions 
c  steadily  impro\  ing. 

■  point  we  wish  to  maRe, 
■rever,  is  that  bluffing  does  not  i>:iy  in 
E  long  run.  There  is  a  lot  of  difference 
tween  the  man  who  has  the  courage  to 
:klc  problems  that  he  never  met  before, 
d  the  one  «  ho  undertakes  respi  msibilities 
th  only  a  hare  smattering  of  knowledge 

t!u'  principles   involved  and   the   prac- 
al  application  of  them.     Don't  be  afraid 

new  and  difficult  work,   if  you   under- 
ind  the  fundamental  principles  involved, 
t  don't  pretend  to  know  things  th 
.n't   know  at   all.  and  don't  do  anything 
iv   fashion— don't  be  a  bluffer. 


Think   It   Over   First 


have  suddenly  conceived  the  idea 
that   the  cylinder   rati.,   of  your  compound 
wrong  and  that  you  can  improve 
it.   don't    go    right    off    and    have    patterns 
lie    of    the    cylinders 
.and   making  a    new   piston— think  it   over 
nd  see  if  you. can  convince  your- 
self  that    your    few    years   of   engine    run- 
nim;   have    made   you    more    competent    to 
a    compound    engine    than    a    man 
wli..  lias   probably   spent  most  of  his  life 
that    kind    of   work. 
When  you  have  an  inspiration  a-  to  the 
grate  bar  your  mechanical  stoker 
light  to  have,  stop  a  moment  and 
ier   that  that  grate  bar   is  not   the 
f  a  rough  calculation  made  on  the 
11  envelope  in  one  and  a  quarter 
Perhaps  it  i-  not  precisely  what 
mditions   require,  hut   did  you  ever 
lire  on  a  grate  of  your  own   de- 

"Peradventure,"     as     tin-     old-fashioned 
story    writers    used    to    say,    peradventure 
•1     a     yearning     to     rewind     tin- 
armature     of     a     motor     or     dynamo     to 
suit    your    own    advanced    idea-,    or    may 
i he  commutator  design  that  needs 
pert  correction.     Before  you   start 
I  in    t..    spend    any    actual    money    on    "im- 
proving''   the    apparatus,    pause    and    re- 
flect that  that  armature  or  commutator  is 
not  the   first   one   it-  designer  ever  built  : 
he  probably  laid  awake  a   few  nights  and 
wasted    a    lot    of    money    on    experiments 
your  machine   was   turned   out. 
Xow  we  are  not  arguing  that  the  gentle 
manufacturer    or    his    engineer    is    perfect 
either  in  learning  or  in  the  application  of 
it — not   for  a   moment.     Tie   can   and   doe- 
make    mistake-,    and    it's    entirely    possibli 
you  have  one  of  them  in  your  plant.     But, 
before   you    -tart    in   to   reform   his    engi- 


l'<  >\\  Ik  AND  THE   ENGINEER. 

practice  as  reflected  in  your  ma- 
chinery,   stop   and   convince   yourself   thai 

you    are    better    aide    t..    do    ii    than    he    is. 

■a   of  a  hundred   thousand 

or     so     you     may     he  ;     hut     in     tl  . 

ninety-nine  thousand  or  so,  -..me  money 

and  humiliation  will  he  saved  by  making 
the  builder  do  hi-  own  correcting  or  re- 
vising,   it'    am     i-    needed 


ccssity  own  .>r  have  the  use  of  an   ind 
cator  and   know    hpw    to  use  it. 


1  he   Indicator 


Not  many  years  ago  the  average  en- 
gineer kue«  \et>  little  about  the  steam- 
engine  indicator.  Such  an  apparatus  was 
■  msidered  a  mi  >st  intri  r,  and  to 

!    the    diagrams    with 
some    degree    1 1  alt.  igi  thi  r 

beyond  the  intelligence  of  an  ordinary  en- 
gineer. It  was  then  the  pr; 
in  an  expert  versed  in  this  line  of  work, 
and  during  each  visit,  which  happened 
about  once  a  year,  he  was  supposed  to 
point  out  all  defects  in  the  adjustment 
of  the  engine  and  leave  it  in  such  condi- 
tion that  it   would  ai  least  turn  over  for 

the  succeeding  twelve  months.  This  was 
the  custom  adhered  to  by  the  n 
nient  of  many  plants,  and  little  or  no 
thought  was  given  to  the  fact  that  the 
money  spent  for  each  \i-it  of  the  expert 
u  .  mid  buy  an  indicator. 

The  practice  has  changed  now,  and 
the  indicator  i-  no  longer  a  mysterious 
device  to  he  used  onl)  by  a  few  expert-. 
It-  u-efulness  has  been  gradually  im- 
pressed upon  the  minds  of  engine  owners, 
and  most  of  them  have  begun  to  realize 
that  the  time  to  adjust  an  engine  is  when 
it  need-  it.  and  not  several  weeks  or 
months  afterward.  Even  now.  however, 
re  many  plant  owners  and  engi- 
neers entirely  innocent  of  the  owner-hip 
of  an  indicator,  and  not  a  few  fail  to 
realize,  apparently,  that  it  is  not  merely 
enience  or  an  optional  refinement, 
but  a  real  necessity  if  the  engine  equip- 
ment is  (..  he  kept   in  proper  condition. 

To    obtain    the    highest    efficiency    from 

an  engine  it  is  absolutely  necessary  to 
know  all  operating  details,  and  the  use 
of  an  indicator  makes  this  possible.  No 
other  means  will  enable  one  to  ascertain 
quickly  and  accurately  the  points  of  cut- 
off and  release,  the  amount  of  compres- 
sion, the  mean  effective  pressure,  the 
leakiness  of  a  piston  or  a  valve,  the  re- 
lation between  the  work  done  in  th 
end  and  that  done  in  the  crank  end  of  a 
cylinder,  or.  in  a  compound  engine,  the 
relation  between  the  work  of  the  low 
and  high-pressure  cylinders,  and 
-o  on 
Tt   take-    time,    of   course,    to   1 

■   the  operation 
of  the  indicator  and  to  be  able  to  read  the 
diagrams  with   intelligence.     It   is  a  mat- 
ter of  a  little  study  and  practice,  but  any 
who  has   ambition   for 

place,  or  wishes  to  make  the  best    possible 

showing    in    hi-    own    plant,    must    of    ne- 


That  Rhode  Island  Coal  Again 

Intermittent!  time  past  there 

'    in    the    daily    and    weekly 
'"  «   pap<  rs   -i   Hi.    eastern  secti f  the 

i  -     and     editorial-     on     th< 
i'  al   mines  of   \.  -a    I  ngland.     I 
mentioned  in  each   wi  amgs  at 

Portsmouth,     R.     I.,    which,     alter     several 

periods  of  alternate  activity    and   depn 

i    halt    a    century   or 
nallj    abandoned    in     [870. 
Analysis  of  the  coal  from  Mi.    P  rtsmouth 
mine   shows   jt    t,,  |„.   ver]    tiigh   1 
carbon   and    low    in   volatili    man.  ■ 

than  Pennsylvania  anthracite,  and 

therefore  exceedingly  difficult  of  ignition 
It  was  successfully  USed  m  smelting  l.> 
in.'    I  aunton    1  Via  >s.)    (  opp<  r    1  lompany, 

until   tie-   tariff   placed   ..11    imported   copper 

■  ■    tl mpany   out   of  business, 

when   the   mine    was    al. and. .ned 

Requiring    a    high    temperature   t. .    ignite 

and  not  bi  ing  ad  ipti  d  to  slow  burning,  11  ■ 
coal    is    unsatisfactory    for    domes! 
't    may,  ml    a    market    for    in- 

dustrial purposi  such  as  smelting  and 
team  making,  where  strong  draft  and 
res  are  requisite.  It-  exceedingly 
small  content  of  volatile  matter  renders 
it  less  suitable  for  use  in  producer-gas 
manufacture  than  the  Pennsylvania  an- 
thracites and  the  lignites  of  Dakota. 

There  are  paragraphs  in  the  press 
notices  of  the  Portsmouth  coal  which 
tend  ;..  create  suspicion  in  the  minds  ,,f 
the  well-informed  that  this  coal  has  little 
commercial  value  as  a  fuel.  I  hi.  -i.ii, 
ment,  from  an  alleged  coal  expert,  is  to 
lain  "treatment"  is 
necessary  to  make  the  coal  sati 
in.    all    c.i  '  '  .     treatment."    he    says, 

"result-  in  making  a  coal,  which  in  its 
natural  state  is  practically  incombustible, 
burn  in  a  particularly  satisfactory  man- 
ner." We  understand  that  the  "treatment" 
referred  to  consists  in  applying  a  solution 
of  nitrate  of  sodium,  or,  Letter  -till,  a  solu- 
tion of  chloride  of  -odium,  either  of  which 
i-  -aid  t..  have  the  remarkable  property 
of  setting  which  make  the  coal 

kindle  readily  and  burn  freely.  This  meth- 
od of  treating  the  coal  ha-  been  desig- 
nated, by  those  interested,  the  "Bl 
Cess,"  hut  most  of  our  readers  will  recog 
l.-r  the  chemical  names  "-odium 
nitrate"  and  "sodium  chloride"  ..Id  ac- 
quaintances commonly  known  as  saltpeter 
and  salt  :  and  they  naturally  will  not 
undersl  ini  can   set 

-    that    have    no    existence    in    the 

Then,  the  statement  made  in  the  press 
notices  that  the  stock  of  the  R.  I.  C.  Com- 
pany will  probably  he  listed  on  the  Xew 
York  curb,  perhaps  states  as  plainly  as  any 
words  can  the  true  value  of  the  mine  as  a 
fuel   producer. 
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Power  Plant  Machinery  and   Appliances 


of      Po 


D 


Original      Descriptions     ot      rower      Devices 
No     Manufacturers'      Cuts     or     Write-ups     Used 


MUST     BE     NEW     OR     INTERESTING 


' 


The   Bliss    Turbine 


tipact  forms  in  which 
the  steam  turbine  >*  built  for  relatively 
small  output  is  that  of  the  machine  made 
by  the  E.  W.  Uli—  Company,  Brooklyn, 
X.  V.  It  is  of  the  impulse  class,  identical 
in  principle  of  operation  with  tin-  Pelton 
water  wheel,  but  is  compounded  or  made 
multistage  after  the  manner  of  the  Reidler- 

Stumpf    design.      The    steam    is    expanded 

completely   in  the  nozzles,  and  after  im- 
ts  I-  exhausted  into 
the  reversing  chamber,  where  it  is  redi- 
rected upon  the  buckets.     The  reversing 

chamber    is    common    for    all    re\ii 

that  the  steam  runs  on  a  film  of  steam  in- 
stead of  "ii   metal,  which  great!) 
the  frictional  losses.  The  number  of  times 
which    the    steam    is    used    on    the    wheel 
upon   tile   steam  pressure  and  the 
i,    and    in   this   nozzle 
•n    continues    t"    strike    the    wheel 
a~  long  as  there  is  any  energy  in  it.  but 
still    kei  1    of   the 


i\  I     -    M               ""'  .•        ^M*£    • 

I.      BUSS    TURBINE    [USASSEM  HI.ED 


FIG.   2.     SECTIONAL  VIEW   OF   BLISS   TURBINE 


bucket  wheel  low  enough  to  permit  the 
practical  direct-connection  of  electric  gem 
erators,  centrifugal  pumps,  blowers  and 
Other   machinery   to   the   turbine   shaft. 

In  mechanical  construction  the  machine 
is  simple,  each  detail  being  reduced  to 
the  lot  I  i — ible  condition  of  simplicity 
consistent  with  good  machine  building 
and  economj  of  operation.  From  an  ex- 
amination of  the  view  of  the  disassembled 
machine  i  Fig.  I  I  it  will  be  evident  that 
the  casing  is  a  casting  having  a  con- 
tinuous  steam  ches!  concentric  with  the 
shaft;  it  is  an  iron  casting.  United  to  the 
inside  of  the  casing  are  the  nozzles  and 
also   steam   reversing  chambers 

The  rotor  is  one  piece  of  open  hearth 
Steel,  with  the  buckets  milled  from  the 
solid;  the  buckets  are  separated  bj  sheen 
Of  Special  anti-corrosive  metal  held  in 
'  ]  steel  bands  shrunk  on  the 
periphery  of  the  wheel,  giving  a  smooti 
unbroken  surface.  The  running  clearance 
between  the  rotor  and  the  ends  of  the 
nozzle  and  faces  of  the  reversing  chamber 
is    t    to  inch. 

Complete  expansion  of  steam  takes 
place  in  the  nozzles,  all  of  its  expansive 
force  being  changed  to  kinetic  energy, 
and  it  is  claimed  that  there  is  no  differ- 
ence of  pressure  between  the  steam  in  the 
buckets  and  that  in  the  reversing  cham- 
bers, and,  consequent!:,  little  if  any  leak- 
age. 


August  io,  1900. 

Attached  to  tin'  end  of  the  shaft  is  the 

ir,  of  the  tlyhall  type,  consisting  of 

.Jus  supported  on  hardened-steel 

knife-edge   fulcrums;   through  the   action 

of  suitable  cor  governor  con- 

I  balanced    throttling    valve,    while 

:i  te  emergency  governor  operates  a 

spent-limit   valve.     This  latter   valve  may 

■   r  any  predetermined   number  of 

revolutions    above    the    normal    and    any 


POWER  AND  THE  ENGINEER. 

a  point   directly   over   the   shaft    where  it 
is  diverted   from  the  ring  to  the  bearing 
by  the  action  of  the  scoop  which  p 
into  the  interior  of  the  ring  between  the 

Fig.  -'  i-  a  section  of  the  turbine  with 
the    steam    inlet    at    the    bottom,    showing 
also    the    construction    of    the    ■■■ 
the   balanced   governor    valve,   the   emer- 
gency stop  valve  and  their  conn< 


Instrument    for    Calibration  of 
Indicator  Springs 


Experience    in    the   calibration   of   indi 
cater  springs  ha 

applied  din  ctlj  to  thi    >pi  ing  itself  in  the 
cylinder  of  the  indicator  gives  m 
isfactory   results   than   those   obtained  by 


FIG.    3.     SECTIONAL    VIEW    OF    SHAFT    HEARING 

over-speeding  of  the  turbine  will  at  once 
close  the  valve  and  stop  the  machine. 

Steam  leakage  from  the  interior  of  the 
casing  to  the  atmosphere  is  provided 
against  by  the  use  of  a  frictionless 
labyrinth  packing  in  which  there  is  no 
contact  between  the  rotating  and  station- 
ary rings.  The  construction  and  relative 
proportions  of  this  packing,  as  applied  to 
this  turbine,  are  indicated  in  Figs.  1  and  2 ; 


FIG.   4.    CENTRIFUGAL  GOVERNOR.  BALANCED  GOVERNOR   VALVE,   EMERGENCY   STOP 
VALVE.    AND    THEIR    CONNEl 


the  concentric  rings  on  the  side  of  the 
•>\er  and  in  the  in- 

the  casing  constitute  the  packing. 

g  filing  device  with  special  fea- 
t-re- i-  used  on  the  main  hearings.  This 
is  shown  in  the  sectional  view  of  the 
shaft  bearing,  Fig.  3,  Oil  is  held  on  the 
inside  of  the  channel  ring  until  it  reaches 


2OO- HORSEPOWER    P.LISS   TURBINE   HIRECT-CONNECTED   TO   ROBINSON    FAN; 
CAPACITY.    IOO.OOO   CUBIC    FEET    AT   4-IXCII    STATIC    PRESSURE 


the  use  of  mercury  columns  or  .tram 
pressure.  In  the  illustration  is  shown  an 
apparatus  that  litis  been  designed  and 
patented  by  A.  I'..  Calkins  with  a 
facilitate  the  accurate  calibration 
of  indicator  springs  by  means  of  pressure 
exerted  by  weight.  Tin-  machine  i 

which  h.  means  ■  f  .1  sliding  weigh!  meas- 
ures the  tension  put  upon  the  spring  by 
the    weight    in    any    position    on    the    beam. 

At  the  top  of  the  standard  an  equal  armed 
hver  is  hung  upon  knife-edged  pivol        \i 

hangs    a    weight    which    ; 
the  graduated  gh)  beam  along 

which    tin    actuating    weight    slides,   by   its 
on     the     beam     determining     the 
presses    the    spring. 
The   action    of   the    scale   beam    is    that 
of  a  compound  lever,  and   the   effective- 
ting    weight    is 
proportioned  to  its  distance  from  the  ful- 
crum.     On    the    uppi  r     "I1     1  if    the    l<  El 
hand   end   of  the  primary  lever  is   a   small 
ink  into  which  one  1  n  1    of      n    i  •■; 

-crew  is  fitted.  Thi-  1  xtension 
screw  is  composed  of  an  upper  ami  lower 
.  one  of  which  <crews  over  the 
other.  This  extension  screw,  which  passes 
upward  through  the  socket  which  supports 
the  indicator  to  lias  two  nurled- 


In    Fig 
governor,  the  balanced  throttle  and  emer 
gency.  Stop   valves   and   the  nozzle   casting. 
Fig.    5    shows    a    200-horsepower    turbine 
directly  connected  to  a   Robinson 
signed    to    deliver    IOO.OOO    cubic 
air   per   minute    against    a   static   head   of 
four    inches   of   water. 


i)  which  u  ma)  b<  extended 

To  tlii-  top  of  tin-  stand 

small    i>">i    bearing    a   zero   m..rk   and   a 

i    on    which   the   pointer   is 

p.. nucr 

mark  ami  tin-  lower 

.\  itli    the   primary    lever    in 

such  m..  jive  a  multiplication  of 

e  primary  lever  and 

.iti.'ii    of    the 

I    this    lever. 

In  the  calibration  of  an  indicator  spring. 

ured   t.i   its   support, 

per    "ii    the    drum.      The    sliding 
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the  paper  showing  the  hight  of  il  ■ 
point  at  tin?,  pressure. 

nd    spring    i-    t"    he 
tested.     1  he  area  of  the  piston  of  the  in- 
■  -ilt  square  inch.     I  i 

i  cue  half  square  inch,  bul  one- 
hall  the  dead  weight  will  be  necessarj  to 
show  an  equivalent  of  full  pres 
the  piston.  A  graduated-scale  strip  suit- 
able for  a  50  spring  is  inserted  in  the 
secondary  lever  and  will  have  to  divisions 
marked  thereon.  A  50-pound  spring  will 
stand  a  pressure  of  100  pounds  per  square 
inch  above  the  atmosphere  ami  ii 
Mire  will  move  the  pencil  point  two  inches 

s  1.  The  weight  to  bi 
the  weight  beam  will  he  5  pounds  avoir- 
dupois.  It  i-  p!i  ed  1  m  the  first  line  from 
the  zero  mark  on  the  -rale  strip.  This 
causes  the  pointer  attached  to  the  station 
mow     to     the     left     of     the 

zero  line.  The  true  line  of  equilibrium 
i-  established  by  holding  the  upper  mem- 
ber of  the  extension  -crew  ami  unscrew- 
ing   the    lower    member    until    the    pointer 

come-    hack    to    zero. 
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can  he  ascertained.     If  accurately  drawn 

the    hues    will    he    to/SO  of   an   inch   apart 
Any  amount   plus  or  minus  tin 

how     the    error    in    the    spring. 
In    like    manner,    springs    of   anj    nthe 
scale    an     calibrated.     Scale    strips    am 
weights    for    metric    calculation    are    fur 

nished  with  the  apparatus  if  desired. 

The  apparatus  is  ca-ih  adapted  to  tin 
calibration  of  pressure  gage-  of  all  makes 
It  i-  being  put  on  the  market  by  .loin 
S.  Bushnell  X-  Company.  227  Fulton  street 
New  York  City,  sole  agents  for  tin  man! 
facturers,  A.  R.  1  alkins  &  Son,  232  h'ul 
ton    street. 

The  machine  from  which  the  illustra 
lion  was  made  was  huill  for  the  Kussiai 
government  for  use  in  the  naval  depart 
incut. 


The   "Strong"   Engine  Stop 


The  new  "Strong"  engine  stop,  just  go 
out  by  the  Strong,  Carlisle  X  Hammom 
Company,   336   to   344    Frankfort   avenue 


NEW    INSTRUMENT    I 

OF   INDICATOR   SPRINGS 

weight  is  set  at  the  zero  mark  on  the 
lower  scale  beam  and  the  upper 
the  extension  screw  is  brought  in  contact 
with  tlie  under  side  of  the  indicator  pis- 
ton. The  sliding  weight  is  then  moved  to 
any  desired  position  on  the  graduated 
beam.  This  causes  the  pointer  1 
to  the  left  of  the  zero  mark.  The  ex- 
tension  -crew  i-  then  unscrewed,  compres- 
sing the  indicator  spring  and  bringing 
the  pointer  hack  toward  the  zero  mark. 

When  this  point  is  reached,  the  pres- 
sure on  the  spring  is  equal  to  the  pro- 
duct of  the  weight  by  it-  distance  from 
the  fulcrum,  and  a  mark  may  be  drawn  on 


STRONG      STOP  ATTACHEIl  TO   ENGINE 


A  line  is  now  drawn  on  the  paper.    The 

;     then  moved  to  the  next  division, 

and   another  line   drawn,   and   so  on.   until 

have   been    drawn,    bringing   the 

pointer   back  to  the  zero  mark   for  each 

line. 

It  will  be  seen  by  this  description  that 
the  5-pound  weight  has  performed  the 
duty  of  a  50-pound  weight.  The  pencil 
has  been  raised  consecutively  through  10 
divisions  on  the  scale,  and  10  lines  drawn 
above  the  atmospheric  line.  By  taking 
the  scale  of  the  spring,  which  is  50  divis- 
ions to  the  inch,  and  measuring  the  lines 
on  the  paper,  the  amount  of  error,  if  any, 


X.  \\'..  Cleveland,  0.,  is  of  novel  design 
The  device  is  shown  attached  to  a  stean 
engine  in  big.  1,  set  to  operate.  It  con 
-ists  of  a  cold-rolled  steel  band  .-/,  Fig.  : 
and  spring  steel  hand  B.  secured  to  the  en 
gine  shaft  by  the  clamps  E.  the  weight  fl 
being  free  to  move  more  or  less  from  th 
center  of  the  shaft  as  the  speed  of  th 
engine  varies  the  side  clamps  C,  whicl 
can  be  moved  toward  or  from  the  weigh 
as  the  speed  of  the  engine  demand; 
These  clamps  are  set  for  the  desired  speci 
before  leaving  the  factory.  There  is  alsi 
a  stand  F,  at  the  top  of  which  is  a  lever  D 
With  the  engine  running  at  normal  speed 
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F  tan  be  adjusted  in  highl  until  />  is  just 

striking  distance  of  the  hardened 

["he  slightest  increase  of  the  speed 

of  the  shall  «  ill  throw  the  point  I'  a  slightly 

distance     from     the     cente]     and 

linking   the   lever   /'.   bring   it   in   contact 

with  the  arm  of  the  stand  /•'.  which  closes 

.ait. 

I    instantly    passing    through    the 

roils  in  the  engine  stop  draws  the 

bar   down,   and   with   it   lever   M, 

This    releases    the    hammer    //, 

which   drops   and   km  cks   the   rod   /.    from 

its    support    and    closes    the    quick-closing 

valve.      The    latch    0,    Fig.    .4.    locks    the 

hammer   in   place   so   that   the   rod   /..    Fig. 

■  :    be   placed   on   its   support    until 


FIC.    J       SHOWING    ELECTRIC    CONTACT 

the  hammer  //   is   returned  to  its  normal 
position.     The   lever   D   can   then   be   re- 
,  turned    to    its    vertical    position. 

This  ran    be    operated    by 

g  a  push  button  located  anywhere 
in  the  plant.  It  operates  in  connection 
with  a  quick-closing  valve  located  just 
above  the  throttle  of  the  engine,  thus 
making  it  wholly  independent  from  the 
engine  throttle. 

An  engine  equipped  with  a  "Strong" 
engine  stop  cannot  he  started  wit' 
setting  the  stop.  Tt  will  readily  be  seen 
that  opening  the  throttle  will  not  permit 
the  steam  to  enter  the  engine,  as  the 
quick-closing  valve  will  be  closed,  and  it 
cannot   be   held   open   unless   the   stop   is 


set.  The  only  thing  which  could  .be 
neglected    bj    the   engineer   and    thus   make 

the  stop  inoperative  is  lack  oi  attention  to 
the  storage  batteries.     A  duplicati 

batteries  is  furnished  with  each  installa- 
tion and   also   a    voltmeter.       The  duplicate 

set  of  batteries  permits  one  batterj  t"  he 
charged  while  the  other  is  in  service. 
The  voltmeter  not  only  checks  th< 


FIG.  3.    POSITION    WHEN   ENGINE   IS   RUNNING 


FIC.    4.      POSITION    OF    STOP    AFTER    SHUTTING 
DOWN    ENGINE 

tion  of  the  battery  for  the  benefit   of  the 
engineer,  but   -■  lent   or 

-  at  a  glance,  as  he  passes  through 
the  engine  room,  that. the  apparatus  is 
being  taken  care  of.  The  stop  can  be 
tested  at  any  time  by  pushing  the  button, 
an  attendant  standing  at  the  stop  and 
catching  the  lever  as  it  is  thrown  from  its 


position.     If  the  stop  is  at  once  r< 
speed   of   the   engine    need    not    h<     i 

The  speed  limit  connected  with  this  en 
gine  stop  is  independent  of  all  hilts,  chain 
dri\c-,    etc.,   and    being    bolted    in    r 

ine   shaft   cannot    easily   he   thrown 
out  of  service. 


Vacuum  Tube  Cleaner 

A  new  design  of  vacuum  tube  cleaner 
is  illustrated  and  described  in  the  fol- 
lowing: The  cleaner  is  connected  with  a 
live-Steam  pipe,  and  properly  relieved  of 
all  condensation  prior  to  entering  the 
tubes  of  the  boiler.  In  the  head  of  the 
cleaner  are  small  counterbored  apertures. 
which  aid  in  relieving  condensation  and 
also  in  causing  an  agitation  of  soot  in 
the  tubes  as  the  cleaner  is  placed  in  them. 

The  tube  cleaner   i~  admitted   into  the 


CLEANING   THE    TUBES 

tube  for  about  6  inches,  until  it  strikes  a 
shield  which  acis  as  a  valve  and  drives 
the  steam  to  the  rear  end  of  the  tube, 
causing  considerable  agitation  for  its  full 
length.  By  gently  pulling  out,  the  vac- 
uum that  is  formed  cleans  the  tube  of  soot 
and  accumulation. 

It   is  claimed   that   the   steam   is   super- 
heated   and    that    it    is    utterly    in ,■ 
to  cause  contraction,  due   to  cold  air  en- 
tering   the    tubes    or    parts    of    the    com- 
bustion  chamber   of   the   boiler.      This    is 
due   to   the    fact    that    if   the    tires   are   in 
the   proper   condition,    the    heat    from    the 
furnace  will  follow  the  hi  ad  of  li- 
as   it    is    withdrawn    from    the    t 
to    the     strong    vacuum    that     is    created. 
It  is  said  that  the  cleaner  will  work  in  a 
very    satisfactory    manner    with    a     steam 
pressure  of  from   to  to   15  pounds.     This 
is  handled  by  the  Corbett  Supply 
Company,  Trenton,  X.  J. 


Jama  Watt  Association  Outing 


National 
■ 

New    York,    held    it-    annual    outing    at 
Schmidl  ndale,  L  I  . 

The  hospitality   of   No. 

-  is  well  known,  and  the  usual  "."•».  time 

was   had     There   were   a   baseball   game 

•     -port-.,    which 

awakened    great    interest.      At    tl 

the    gong    was 
..    and    the    company    repaired    to 
the  dining  hall   where   fully  one  hundred 
partook  of  a  tempting  repast.    The  com- 
mittee  in   charge   of  this   merry 

drew  Howard,  John  Ronnie  and 
• 
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*  in  in'  gladly   sent   any   en. 
application. 

For  additional   power  on   its  railway   lines 
and  for  lighting  several   adjoining   to 
Sarragansetl     pier     and      S> 

,.-   Sea    View    Railroad   Company    lias 

I  In  lis  Hamilton,  R.   I  .  power  station 

two      iOO-kllowatl       WesUnghouse      turbines 

WesUnghoase     three  phase, 
::«■.■•-  \  ..it   alternators,      This   equlpmen 
dltlonal    to    ■    sel    of    horizontal,    cri 
pound    reciprocating    i  i  ng     West- 

Inghonse    generators    already    Installed.      The 

supplied  w  lth   w  estlnghouse  I  eBlam 
condensers    which    preserve   a    vacuum    of   28 


B 


usiness  Items 


Charles  Webber,  who  Is  well  known  to  the 
about    Greater    New    lork, 

It    Wright,    o      Ni   i 
York. 

Hoppes  Uannfactnrlng  Company, 
Springfield,  Ohio,  reports  13  recenl  sales  of 
Hoppes  era,   rang- 

ing   in    capacity    from    200    to    30,000    horse 
power  ;  of    r nl    Bales    of 

exhaust 

an    ordei  lepower    boilers 

from  the  King  Philip  Copper  Company, 
Mich.,  making  the  second  order 
from  this  company.  Also,  an  order  for  a 
300-horsepower  boiler  from  the  Winona 
Copper  Company,  which  is  the  third  order 
from    that    company. 

The    A.     S.    Cameron    Steam     Pump    Works. 

East    Twenlj  third   street.    Sew    York, 

;  [ng    and 

the  Camei  pparatus. 

■  >  con 

ir  every   service  and  a   copy   of   this 

- 

neer   upon   appl 

The    Torrlngton     n"„nn. .      Electric 

owatl    Westing- 
generator  set   i"   Its  power-sta- 
tion   equipment,    which    has     hitherto     emu 
300-kilowatl   General   Electric  (nrtls 
!  Minis   en- 
snley  generator. 
Hon    supplies    a    lighting    and    power 
service   with   60-cycle    three-phase   current    ar 
- 

-     of      heavy 
le    l.y    the   Alii    ■ 

iverlng    two    Hue-- phase. 
■  nl      gen- 
erators,    with    a 
kllowat :  ■  oupled  to  ga 

powi >r    plan!    i  i  :»■    steel 

Rankin,   Penn. 
These  are  the  '  built  for 

service  of  this  character. 

"Plpli  -  the    lit!.-   of   a 

i    by    i  he 
M     \\      i .  i  , 

[nation  ai.cn    | 
pany's   radial   brick   chlmnej 
of  value  i   ih,.   in 

j  in  power-plant  practl i  the  pres- 
ent day.  The  catalog  also  lllusti  I 
describes    the    Kellogg    barometric    condenser. 


New   Equipment 


c.  Ham  will  build  a  brewery  at  Silver 
Creek.    Wis. 

The-  citizens  of  Peru,  Neb.,  will  vo 
suing   $15,000   bonds   for   water   works. 

The  Kings  County  Cold  Storage  Company. 
Brooklyn,    N.    V.,   is  building  a   new   ice  plant. 

Water    works    I"    est    about     $50,000    will 
ucted    at    s..ntii    rail-.    Me.      E.    N. 

Haskell,     village    clerk. 

'Hi.-  village  trustees  of  Rankin,  111.,  are 
said  to  have  under  consideration  the  cpiesiic.n 
of    constructing    water    works. 

The    citizens    <>f    .Tellico.    Tenn..    vi 1     to 

10,000    bonds    for    water    works    and 
8     B     Snyder,    mayor. 
Tin-  citizens  of  I  entral  City,  Neb.,  i  oted   to 
■  i   bonds    tor  constructing  a   light- 
en i.      ('.    I'.    N. minever,   city   clerk. 
Bids  will  be  received  until  Aug    16  by  water 
commissioner.    Niagara    Calls.    N.    v..    for   nine 
pumps,   piping  and   valves   for   water   works. 

rians  are  being  drawn  lor  enlargement  of 
the  power  plant  of  tin-  Bar  Harbor  and 
i'nion    River    Power    Company,    ai    Ellsworth, 

Me. 

G.     II.    -lay.    of    Great     Falls,     Mont.,     is    ,-,- 
i   have  been  granted  a   franchise   for 
i     and    water-power    plant     In 
St.    .Maries,    Idaho. 

Lillian  Fish  and  Cold  Storage  Company 
will  build  a  plant  at   Prince   Rupert,  B,  C,  to 
public  cold-storage  buidling  and   fer- 
tilizing plant.     This  will  cost  (300,000. 

iwari     ic  -    '  !ompany  has  beet 

I    i0, capital   to   manufacture 

ice.  Incorporat'oi  are  J.  II  Scott,  W.  1  Kohl 
becker,  J.  R.  O'Donnell,  of  Wilmington. 

The    Philadelphia    (Penn)     Wai    i       tnd 

Cold  Storage  Company  has  t* - 1   e ii.hi   for  the 

of  an  eight-story  warehouse  and   two- 
story  engine  building  to  cost  about  1300,000 

It  is  reported  that  the  Lexington  A  Interurban 
Railway  Company  will  construction 

of  power  house  at  Valley  View,  Ky.,  to  cost 
about  (250,000.  Geo.  McLeod,  Lexington,  Ky., 
is  chief  engineer. 

tb  Bend  Vacuum  Ice  Company,  South 

been  incorporated  with  sTo.titin 

for    the    purpose   of   manufacturing    ice.     S.    A. 

Knoblock,  C    \l    Kreighbaum,  P.  E.  Bondurant, 

and  others,  directors. 

ils    will   be    received    at    the    office    of 
-   ing  quartermaster,  Fori  Slocum,  N.  v., 

until    I"  a  is,   for  installing   heating 

18   and    in   .wed 
3  and  9. 

ind  i  told  siorage  Com- 
-  c-.onne,    N.    J.,    ha,-    been    in- 
to    manufacture     ice,     etc.     Capital.     |]  10, I 

incorporator,.  Edward  Kosedon-Foote,  Horace 
Windsor  Bodine.  Henry  F.  Kisker. 


AllKllst     10,     I'M). 

New   Catalogs 

The  Curtis   A-   Curtis   Company,    Bridgeport, 
Conn.     Catalog.     Pipe  cuit  Ing  and  threading  ma- 
in i  t  rated,  36  pages,  Tjxiu  inches, 
on    Machine    Manufacturing    Companfl 

Warren,  l'eiin.      Bulletin  No.  27.      '  '.a-  and  gaso- 
lene engine-.     Illustrated,  24  page  .  6x9  inches. 

American    lliihn    Metallic-    Packing   C icmy, 

1876    Broadway,    New    Vork      Booklet,     llulm 
metallic    packing.     Illustrated,    iu    pages,    ix8 

I  ii.  c;-lr,iner  Governor  Company,  Quincy,  111. 
Bulletin  No.  143.  Gardner-Rii  vertical  high- 
speed  -in  compressor.  Illustrated,  8  pages,  6x9 
Inches. 

Bros.,  Cedar  and   West   streets,  New 
York.     Bulletin    No.    2.     New    model  i 

gasolene  engine  No.  2.     Illustrated,  i  pages,  6x9 
inches. 

Dodge  Manufacturing  Company,  Mishawaka, 
Ind.  Booklet.  "From  Log  to  Line-. -halt." 
Construction  of  Dodge  wood  spin  pulley,     lllus- 

tl.il.-.i,    111   page--,   I'o'.l   inches. 

The  Bristol  Company.  Wuterhury,  Conn. 
Bulletin  \o  mi.  Preliminarj  hull, .tin  of 
recording  gauge-,  pressure  and  vacuum.  Illus- 
trated, It)  pages.  snIiiJ  inches. 

Chapman  Engineering  Company,  U17  Land 
Title  building,  Philadelphia,  Penn.  Catalog  No. 
9.  New  chapman  case-hardened  corrugated  cqfl 
pei  flange  gasket,     illustrated,     21     pages,    Bm 

llh-lic- 

Henry  K.  Worthinglon,  115  Broadway,  New 
York.  Bulletin  W  165.  Volute  centrifugal 
pumps.  Illustrated,  16  pages,  6x9  inches. 
Bulletin  W  166.  Triplex  house  tank  puma 
Illustrated,  1  pages,  6x9  inches.  Bulletin  W  169. 
Boiler  teed  pumps.  Ulusl  rated,  1  p 
inches. 


Help  Wanted 


1  u  il 


Advertisements    under    this    html    are    in 
fur    25    cents    i»r    line.     About    six    nurds    make 

a    Inn  . 

\\  \.\  1  i.p  Thoroughly  competenl  tea 
specialty  salesman;  one  thai  can  sell  higfl 
grade  goods.     Address  "  M.   M.  Co.,"   PowEB. 

w  ENGINEER  in  each  town  to  sell  the 
besl  rocking  grate  for  team  boilers  Write 
Martin  Crate  Co.,  2S1   Dearborn  .St.,  Clue  ago. 

AGENTS   WANTED   to   sell    Burgmann  ed 

I id    engine    picking-    in    territories    not    >et 

covered.       See  our  advertisement   on  page  8s 

WANTED  —  First-class  cl.-ign.-i  and  drufts- 
111  ,n  on  team  and  power  pumping  machinery. 
c  food  e  cpei  ience  e  enl  ial  Vdvl  e  age,  expafl 
once-  education  and  compensation  desired. 
Box  85,  Power. 

u  wn.n     An  assistanl   chii 

ced  .1-  chiel  engineer  01  assistant  chief 
engineer,  [oK  power  plant  operating  gas  engines 
unci  steam  engines.  Give  full  [nformatijfl 
as  to  \ciiii  expeti.-nce.  Address  "C-33-8S 
'I  rude  Bldg.,  Chicago,  111. 

WAN!  ED     Engil ;      fot      power     plant     of 

.Snellen,  five  miles  from  Chihuahua.  Alier- 
iiiiing  day  and  night  shut.  Wages,  .-even 
pesos  about  (3.50  I',  s.  Cy.)  per  day.  state 
experience,   age,    references,    married   or   -ingle. 

Vineiican  Smelting  .V  Helming  Co.,  ApaltadO 
No.  63,  Chihuahua,   Mexico. 

Situations  Wanted 

ements .  under    this    hunt    are    inserted 
j,,r    _'."e    cents    per    line.      About    six    words    make 

a    Inn  . 

POSITION  WANTED  as  mastei  mechapH 
or  chief  engineer.  Thorough  experience  D 
electrical  and  mechanical  steam  engineerings 
familiar  with  all  kinds  ol  printing  machinery 
Vei     i'c   1   references.     Address  Box  sti,  I'owee. 

Miscellaneous 

ementS     under     this     head     are     nmrled 
for    25    i' nls    per    Inn.     About    six    words    make 

U     llln  . 

A  PRACTICAL   MAN   wants  to  buy  or  lease 
an  electric  light    plant.      Box    si.    Power. 
PATENTS    secured    prorantly    in    the    1  inted 
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Belted      Electric      Elevators 

Wherein  They   Differ  from    the    "Self-Contained"    Types;    Description 
of  Principal  Methods  of  Operation  and   Some   Features  of  Construction 

BY        WILLIAM        BAXTER,    JR. 


clric  elevator,  properly   speaking, 
unbination    machine,    consisting    of 
some   type   of   hoisting   apparatus   and   an 
r,    usually     mounted    on    the 
same  bed,  and  connected  with  each  other 
ing,  so  that  the  motor 
ting  machine.     In  the 
early   days    of   the   electric    motor,   before 
■    combination  machines  were  man- 
ufactured,  it    was   not    uncommon   to  belt 
the  electric  motor  to  a  countershaft,  and 
■   to  the  hoisting  machine,  and  the 
installation  was  called  an  electric  elevator, 
rt  of  arrangement   i-  Mill  used  for 
utfits  and  intermittent  service,  and 
. iinisli    it    from    the    self-contained 
machine    it    is    called    a    "belted"    electric 

Belted     elevators     are     used     principally 
..■lit  service,  although  they  are  also 
employed    to    operate    passenger    cars    in 
buildings  a  few  stories  high,  where  a  speed 
of  more   than   75    feet    per   minute   is   not 
required.     For     higher     speeds     they     are 
not  suited,  for  reasons  that   will  be  fully 
explained    hereafter.      As    the    mechanical 
of    these    machines    are    not    ma- 
different   from  those-  of  the  hoist- 
ing-machine   part     of    the    self-contained 
electric  elevator,  1  will  give  only  such  de- 
scription of  them  as  may  be  necessary  to 
it  the  difference  between  the  two 
■  types,  and  to  give  a  general  idea  of  their 
'ion. 

Belted  Elevators 
Belted      elevator      machines      may      he 
divided    into    two   classes,    the   double  belt 
and  the  single-belt  types.     In  the  double- 
belt  type,  the  driving  motor  is  belted  to  a 
'shaft,  anil   from   this   shaft   two   belts   are 
run   to    pulleys    on    the    hoisting   machine, 
.  one    belt    being    straight    and    the    other 
'  :   one  of  these  drives  the  car  up- 
ward  and   the   other   one   drives    it   down- 
ward.    The  belts  are  put  into  and  out  of 
action  by  the  use  of  clutches  or  tight  and 
llcys,  which  are  arranged  in  many 
different   ways,   just   as   in   any   other  type 
of  apparatus   where   opposite   motions   are 
obtained  by  the  use  of  open  and  crossed 
belts.     In  the  single-belt  type  of  machine, 
the  motor  is  belted  directly  to  the  hoist- 
ing machine,   and   the   reversal   of  the   di- 
rection   of   car   travel    is    obtained    by    re- 
the  motor.     For  both  types  of  ma- 
chine the  same  kind  of  motor  is  used,  as 
no    special    construction    is    required    to 
make  the  motor  reversible  when  modern 


carbon  brushes  and  holders  are  employed. 

While  there  is  no  difference  between  tin- 
motor  used  for  double  belt  and  single- 
belt    machines,    there   are   considerate     dil 


ferences  in  the  switches  used  to  stop  and 
start  the  motor,  which  will  be  made  clear 
later. 

The  switches  used  to  start  a  motor 
constitute  what  is  called  a  controller. 
When  they  are  arranged  to  run  the  motor 


in  one  direction  only,  they  are  called  non- 
reversing    controller^;    for    operating    the 

motOI     in    either   direction    they    are    called 
reversing  controllers. 

The  simplest  wax  in  which  a  double- 
belted  elevator  machine  can  be  installed  is 
shown  in  the  diagram,  big.  1.  In  this  ar- 
rangement the  controller  is  a  plain  motor 
starter,  of  the  design  used  for  starting 
Stationary  motors  to  drive  any  hind  of 
machinery.  The  motor  .1/  is  belted  to  a 
shaft  A,  from  which  two  belts  run  to  the 
pulleys  of  the  hoisting  machine  B.  One  of 
the  belts  is  crossed  and  the  other  one  is 
open.  The  driving  shaft  of  the  elevator 
machine  has  a  screw  mounted  on 
and  that  meshes  with  a  worm  wheel  on 
the  side  nt'  the  hoisting  drum  D.  When 
the  shaft  is  turned  the  drum  i,  rotate. 1 
and  through  the  lifting  ropes  D'  the  car  is 
moved,  being  raised  or  lowered  according 
to  which  of  the  belts  does  the  driving. 
On  the  worm  shaft  is  also  fastened  a 
brake  wheel,  and  a  brake  shoe  controlled 
by  the  lever  /."  acts  to  prevent  the  shaft 
from  turning  when  the  belts  at 
on  the  loose  pulleys.  To  operate  the  ele- 
vator, the  motor  i-  first  set  in  motion, 
which  causes  the  shaft  A  to  revolve,  and 
the  hand  rope  E  or  E'  i-  pulled.  If  the 
rope  E  is  pulled  down,  the  rope  /:"'  will  be 
pulled  upward  and  lift  the  lever  /..  which 
swings  around  the  pivot  /.' :  this  will  draw- 
tin-  belt  shifter  to  the  left,  and  the  crossed 
belt  will  be  carried  over  on  the  tight 
pulley  and  at  the  same  time  the  brake 
shoe  will  be  raised  by  the  action  of  the 
lexer  /."  on  the  lever  T.  Assuming  suit- 
able construction,  the  car  will  be  drawn 
up  by  the  drum  D.  To  stop  the  car  at 
any  floor,  the  operator  merely  grasps  the 
band  rope  /:  and  holds  it.  \s  the  car 
moves  upward  the  rope  also  moves  up- 
ward, and  in  that  way  the  lever  /.  is  re- 
turned to  the  position  in  which  it  is  shown, 
the  belt  shifter  drawing  tl  1 
back  to  its  loose  pulley:  at  the  same  time 
the  lever  /."  releases  the  brake  shoe,  which 
comes  down  on  the  brake  wheel  am 
the   elevator   machine. 

One  objection  to  this  arrangement  is 
that  tin-  motor  is  kept  running  as  long  as 
the  elevator  is  likely  to  be  needed,  even 
when  the  elevator  is  stopped,  and  the 
using  current  driving  itself  and 
the  shaft  A  :  but  as  the  power  required  to 
do  this  work  i-  small,  the  current  con- 
sumption   is    also    -mall.      If   the   motor   is 
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thai  the 

n   order 
machine.     In  places 

i 

- 

■ 

■ 

in  :m  installa- 
should  be  pro- 
vided with  an 

current 

f  a  high-grade 
shown  in 


■   the  car  readies  cither  the  upper 
lower   limit   of  tr; 

h  hich  the 
~eil  and  lowi  ".I  upon 

the  drum  J. 

It    (lie    car    «  dged    in 

the  hatchway  when  rurlning 
machine    were    not    stopped,    the    lifting 
.,ck   up  and  a   serious  ac- 
cident might   follow.      I"  prevent   such  a 

...I  thai 
stop  the  machine  by  throwing  the  belt  "if 
the  tight  pull.  j  ipes  begin 

on  all  electric  elevators,  are  called  slack- 
cable  stops.  The  general  principli  oi  op 
eration  of  slack-cable  st  p-.  top 

tion     mechanisms     ami     the 

ibstantiall)     the    same    in    all 

■r  machines. 

When   an   elevator    is   installed    in    the 

ipi  rator  in  start- 


Elevator  Company,  of  Danville.  Va.      In 
eave    wheel    A    takes 
rting  lever  /.   en"   Fig. 
I,  and  the  slotted  arms  B  and  C.  together 
with    the    hars    B    am 
belt-shifting  device.     With  this  construc- 
tion only  one  belt  is  shitted  at  a  time,  so 
that  the   loose  pulleys   do   not    ha 
as  wide  as  they  would  he  in  a  col 
like   that    of    Fig.    I.    in    which    both    belts 
the  tight  center  pulley 
and  the  other  away  from   it.     The   hand- 
ong  pins  on  the  sides 
and  these,  sliding  down  in  the  slots  in  the 
arms  B  and  ( '.  can-'-  the  belt  to  be  carried 
over  on 

there  is  a  cam  which  lifts  the  lever  D 
when  the  wheel  is  turned  in  either  di- 
rection and  thereby  releases  the  brake 
by  lifting  the  weight  E.  A  composition 
worm  '-'car  is  mounted  on  the  drum  shaft 
within  the  casing  F,  and  is  driven  by  a 
steel  worm  on  the  under  side,  within  the 
cylindrical  casing  G.  The  device  at  H  is 
an   automatic    stop,   to    st,,p   the    machine 


lever  //   is  duawn   up 
contacts  by  the  pull  of  a  solenoid  magnet 
//'.     This  magnet,  if  acting   without  any 
hindrance,    would    pull    the    lever    up    to 
the  top  position  almost   instantly,  and  as 
sarj    foi    it   to  move  up  slowO 
to  cut  out  the  resistance  gradually,  a  re- 
tarding dashpot   II"   is  placed  ab 
and   a   stem   projecting   up 
thi      .  ili  noid   plungi  i    carries  at  il 
end  the  dashpot   piston.     Bj    properlj    ad] 
justing  the  dashpot,  the  lever  //  can  he 


notor  takes  hold  of  the  handle  of 
the  switch  lever  H  and  slowly  moves  it 
ii    il    cuts    out    all 
the   resistance.      Now   if   it   is  desired   that 
I   ihe  car  may  be  started  to- 
gether,   i  evident    that    the   man    who 
il   also  start   the  motor 
by   actually   taking  hold   of   the   handle   of 
ter   lever;    therefore,   some 
'<  d    for  moving  the 
lever  of  the  motor  starter  without  actually 
taking    hold    of    it,    and    this    means    must 
also  be  made  so  that  it  will  move  the  lever 
at    the   proper   velocity    that   the    starting 
i  i-  may  not  he  cut  out  too   rapidly 
■  main    in    the    circuit 
longer  than  is  necessary. 

A   d<  ■  ;   he  operated   from  a 

more  or  1  i   to  cut  out  the 

starting  resistance  is  called  an  automatic 
es  are  made  in 
many  forms,  hut  the  general  principle  of 
n  can  he  understood  from  the 
diagram.  Fig.  3.  Tn  thi-  diagram  an  auto- 
matic starter  is  shown  in  which  the  switch 


fig.   3 


caused  to  move  upward  at  any  speed  de- 
sired. 

In  addition  to  the  automatic  startet  j 
there  is  a  controlling  or  master  switch  A 
provided  with  a  lever  A"  connected  witl 
the  hand  rope  F,'.  When  the  hand  rope  is 
moved  it  closes  the  switch  .V.  and  alsc 
moves  the  lever  /.  to  shift  the  proper  hell  j 
onto  the  tight  pulley  and  to  lift  the  hrakt 
shoe.  When  the  switch  lever  .V  is  movec 
either  upward  or  downward,  the  circuit 
between  the  motor  and  the  line  is  closed 
and   then   the   current    will    flow   througl 
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thc  motor  and  controller  circuits  in  the 
direction   indicated   by   the   arrow    heads. 
Following  the  arrow  heads  11  will 
that   the   main   current    will   pass   through 
t  iture  by  the  wires  a  and  0"  to  the 

the  resistance  contacts  and  thence 
the  resistance  to  the  lever  //.  and 
the  wire  l<"  back  to  the  switch  .V 
the  line  wire  c.  The  current 
that   1-   shunted   from   the  wire  a  through 
:'  I   coils   of  the   m. 'tor   will 

the  wire  b  to  the  upper  end  oi  the 

//'  and  through  this  to  the  wire 
b'  and  the  wire  b"  and  hack  to  the  main 
switch  anil  the  line  wire  r.  Thus  as  so,  .11 
as   the    switch    A'    closes    the    circuit,    the 

.  nergi  ed  and 
to  lift   the   switch   lexer  //.   whicl 

•    the   starting  resistance   R,  all   of 
thi*    resistance    being    cut    .   ■•    when    the 
lever  //  reaches  Its  uppermos     position. 
In   the    simple   diagram.    Fig.    1.    It    wi" 
id  that   the  held  winding  and  the 
armature  of  the  motor  are  connected  with 
each  other  so  as  to  form  a  closed  circuit 
This  connection  is  always  made 
this    way   if   possible,   because    it    prevents 
sparking    at    the    switch    contacts 
when    the    circuit    i-    opened    to    stop    the 
motor,   and    in    addition    protects    the    in- 
sulation   of   the    field    coils    from    possible 
damage    by    a    high    voltage,    self-induced 
when   the   field  circuit   is  suddenly   opened 
while   fully   energized.     With  the   connec- 
-  in  Fig.   1  this  is  avoided  because 
circuit    is    never    opened    in    or- 
dinary operation. 


ft       E       i       a '    ~&    if    ""a: 

T> 


rcuit   connection   of   Fig.   1 
is  presi  ■  ugh  it  may  not 

:  om  casual  examina- 
tion,  The  actual  connections  are  as  shown 

1 

1  line  switch  .V 
is   mod,  simplify   the   run   of 

the    wiring.      In    this    diagram    it    will    be 
and    the 
solenoid  of  the  auti  m  .ire  con- 

in    series    with    each    other.      This 
i,  illow  ed,  be 
cause  in  1    sary  to 

wind  the   solenoid  with  a 

oi    motor,   so   that   it 
!  bj    the  cur 
[uin  .1  fi  ir  the  moti  n 
vantage  of  the  arrangement  shown,  is  that 
if   the    field   circuit    should    be    broken    in 
any    way    the    solenoid    magnet    wi 
de-energized    and    the    -witch    lever    // 
would  drop  and  put  the  starting  resistance 
back   in   the   armature   circuit   and   prevent 
serious     damage.      In      most 
solenoid    //'    is   connected    in    parallel    with 

I  winding,  this  being  don,-  | 
then  it  i-  not  necessary  to  proportion  the 
solenoid  winding  and  the  field  winding  of 
the  motor  to  correspond  with  each  other. 
The  appearance  of  an  actual  automatic 
starter  of  the  type  shown  in  Fig.  3,  is 
shown  by  Fig.  5.  This  apparatus  is  made 
by  the  Cutler-Hammer  Company,  of  Mil- 
.  Wis.  The  most  noticeable  differ- 
ence between  this  device  and  the  one  in- 
dicated  in   Fig.    3,   i~   the   position   of  the 


.  but  there  arc  other  features  that 
can  In  understood   from  the 

wiring   •  ".      In    tin 

the  main  line  tor  the 

The    paths 
currents  can  b  d  bj   follow  ing 

I  Ik-    current     for    the 

//'   i-   drawn    from   C,   and    fol- 
1  switch 
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be  well  to  explain,  is  one  in  which  the 
switch  is  operated  by  an  electromagnet 
The  diagram,  Fig.  ;.  shows  the  waj  in 
which  the  controller  wiring  i*  arranged 
when  an  electromagnetic  line  switch  is 
be  small  controlling  switch  .V  is 
shown  in  Fig.  8  and  the  automatic  starter 
with  the  magnetic  hue  switch  in  the  upper 
h  ft-hand  corner  i-  shown  in  Fi| 

Referring  to  Fig.  7.  when  the  lever  .V 
nf  the  small  switch  i-  moved  upward  by 
the  hand  n  pe  D',  th<  connector  5  con- 
nects the  segments  2  anil  /.  ami  if  A"  is 
moved  downward,  tin  segments  ;  ami  _? 
are  connected,  lather  movement,  it  will 
he  noticed,  closes  the  circuit  of  tl 
switch  magnet  K,  anil  it  this  switch  closes, 
the  motor  circuit  will  he  closed  and  the 
elevator  will   Mart   up.     Unless,  however, 

the    lexer    //    is    in    the    lowest    position,    as 

shown  in  the  diagram,  the  magnel  K  will 

i  pull  up  the  switch  lever  b' 
because  the  resistance  r  will  he  in  the 
circuit  ami  the  current  passing  through 
will   he   too   weak.      It    //    i-   in   the  position 


lever  i  and  from  that  passes  to  the  con- 
tact s,  whence  it  passes  through  the 
solenoid  //'  to  the  wire  /i  anil  to  the  line. 
When  the  switch  lever  //  is  raised  to  the 
position,  the  projection  on  its 
upper  edge  lifts  the  switch  lever  i  and 
te  current  to  pass  from  the  wire  g 
through  a  resistance  /:'  to  the  win 
thus  reach  the  contact  J  and  the  wire  g". 
The  object  of  this  arrangement  is  to  re- 
duce the  current  in  the  solenoid  winding; 
this  is  practicable  because  the  current  re- 
quired   to    hold    the    lever    //    up    in    the 

position  is  very  much  1( 
that  required  to  lift  it  from  the  lowest 
.  ngement  cannot  be 
ilenoid  and  the  motor  field 
windings  are  connected  in  scries ;  hence, 
connecting  the  solenoid  in  a  circuit  by  it- 
self has  an  advantage  in  this  particular. 

Another    point    that    will    be    noticed    in 
Fig.  6  is  that   when  the  lever  //   is   in   the 
a  contact 
connected   with   the  starting 

.  ind  must   move 

out    the    resistance.     This 

..t.    in    starting, 

rOT  may  get  a  chance  to  Speed  up  a 

cfore    the    lever    //    begins    to    cut 

out  tlie  resist 

The    type    of    the    main-line    switch    A' 
shown  in   Fig.  .1  is  not  used  for 
that  require  a  motor  larger  than   5 
power,  hecausi 

tion  do  not  wear  well  when  subj 
the   sparking   produced   when   they   handle 
currents  as  large  as  those  taken  b 
larger  than  5  horsepower.     For  large-sized 
motors   it   is  common   practice   to  provide 
an   electromagnetic   main-line    switch,   and 
then  the  switch   .V  of  Fig 
by    a    -mailer    switch    whicli    controls    the 
current   that   actuates   the   magnetic   main 
switch.  An  electromagnetic  switch,  it  may 
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Double-belt  elevator  machines  arranges 

nil  -tart  with  the  motor  at  1 

11 .  f\  ii|.  il  n  nil  two  hand  ropes,  otfl 

thi    magnet    K   will   have  to  pas] 

in  -.i  the  mi itor  in  niotii m  and  the  1  itha 

in     .   11.      To  equip   the   apparatus 
I   thi-    way,    it    would    be   ncic-sary 
only   to  connect   the  lever   A'   of  the   start- 
ing switch  .V  1- and  ropi      1  m 

object   of  Such  an  arrang-nunt   is   to  keep 
down  the  strength  •  •!  tin    current  rccpiired.| 
to   siart   the  eh-\  ator,   the   currt  nl 

j.iry  t"  -tart  the  motor  and  elevator  to- 
gether from  standstill  being  much  greater 
than  that  required  t"  start  the  elevata 
when  the  motor  is  already  running  at  fuli 
speed  1  hi-  arrangement  is  m >l  1  dicti 
usi  d  because  it  i-  so  easy  for  anyoa 
using  the  elevator  to  forget  to  stop  the 
motor  after  stopping  the  car. 


in    which    it    is    shown   here,   the   current 
troin    the    wire    u    can   pass   through    the 
lever  //  to  the  wire  </'  without  having  to 
pass  through  the  resistance  r,  and  in  that 
case    it    will    be    str,,ng   enough   to   enable 
the  magnet  K  to  pull  up  the  lever  V  and 
by  closing  the  circuit 
between  the  win      '    and  /■".     At  the  same 
time    the   lever   V    will   connect   with    the 
wire  e  and  close   the  circuit  through  the 
H'  of  the  rheostat,  by  which  the 
.'  will  he  gradually  cut  out.  When 
the    lever   H    reaches    the    uppermost   posi- 
tion the  small  switch  f  will  be  opened,  just 
as  in  Fig.  6.  and  the  strength  of  the  cttr- 
//'  will  be  reduced. 
The  n  rid  the  wires  connect- 

'  it  form  a  safety  feature  which 
makes  it  impossible  to  start  the  motor  un- 
file starting  resistance  is  in  the 
armature  circuit  :  for  if  the  lever  H  is  not 
in  the  lowest  position,  the  current  that  en- 
through  I  and  it  will  he  so 
weak  that  the  magnet  will  not  be  able  to 
pull  up  the  lever  b' ;  hence,  the  main  line 
will    not   be   closed. 


Pointers    on    the  Compression 
System  of  Refrigeration 


By  James  <i.   Sheridan 


In  various  branches  of  industry  a 
knowledge  of  refrigeration  is  an  absolute 
necessity,  and  the  operating  engineer  who 
wishes  in  keep  ahead  must  become  con- 
versant  not    only   with    refrigeration    and 


Pumtr,  XT 

1  H,     J.     VERTICAL    HECTI0N    THROUGH    COM- 
PRESS0R  CYLINDER 

ice  making,  but  also  its  theory.  Fig.  I 
is  an  actual  working  drawing  of  the  com- 
pression system  as  now  employed  in 
modern   refrigerating  plants. 

Operation  of  the  Compressor 
Fig.  2  is  a  sectional  view  of  the  com- 
pressor  showing   the   induction   and   edttc- 
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it  valves  arranged  in  such  a  manner 
to  require  the  least  possible  amount 
labor  to  inspect,  remove  or  repair. 
(erring  again   to   Fig.  j.  the  induction 

Ivc-  are  shown  al  A  ami  .-/'  and  the 
action  valves  al  B  and  B'.  Assume  the 
npressor  piston  i-  moving  in  the  direc 

n  of  the  arrow,  then  the  ammonia,  or 


charged  from  the  comprcssot  through 
valve  1  and  along  the  line  F  into  the 
pressure  tank  /'.  From  />  the  hot  gas 
rises  through  the  pipe  G  and  into  the 
condenser,  where  liqucfactio 
the  liquefied  medium  finds  its  way  into  the 
liquid  receiver  E.  From  the  receiver  the 
ammonia     is    led    to     the     freezinj 


side    of    tin-    system,    and    in    operation 

should   he   opened   just    a    tritle    from    their 

seats.      The   exact    amount    can    he    best 

judged  bj    holding   the   ear  near  the   valve. 

Making  Repairs  on  Si 
If   for  any   reason,   such  as   repairs,  the 
ammonia  is  to  he  pumped  in  the  coUs  in 

I  ing  n  >Otns,  the  return  val\  I 
,"    must    he    closed,    and    when    all    i 

i"    establish    normal    conditions,    pri  1  au- 

tion  must  he  taken  to  prevent  damage  to 

r  by  flooding  the  cylinder. 

ent    such   an   accident,   the   return 

and  7  must  he  raised  only  slightly 


X 


FIG.     I.      OUTLINE    OF    THE     COMPRESSION    SYSTEM 


whatever  refrigerant  is  employed,  is 
sucked  in  through  valve  A'  and  whatever 
ammonia  was  above  the  piston  is  driven 
or  forced  out  through  valve  B'.  The  pis- 
ton will  now  have  reached  the  end  of  its 
stroke  and  is  ready  to  travel  in  the  op- 
rection,  thus  forcing  the  ammonia 
out  through  the  eduction  valve  B.  During 
this  downward  stroke  of  the  piston 
ammonia     is     drawn     into     the     cylinder 

irough  valve  A,  and  when  tin 
has  forced  out  all.  or  nearly  all.  of  the 
ammonia  through  valve  B,  the  direction 
of  motion  is  again  reversed  and  the  piston 
proceeds  to  compress  the  ammonia  in 
the  opposite  direction. 

Path  of  the  Ammonia 
Referring  to  the  working  drawing.  Fig. 
1.  the  compressor  i-  shown  at  C.  the  pres- 
sure tank  at  D  and  F,  is  the  ammonia  re- 
ceiver. From  F)  the  ammonia  is  discharged 
into  the  condenser,  where  it  i- 
and  thence  passed  on  to  the  ammonia  re- 
ceiver E  and  conducted  to  the  various 
expansion  valves.  Two  cooling  rooms  are 
shown,  and  by  tracing  out  the  piping  one 
complete  cycle  of  the  refrigerating  medium 
can   he    followed.      The   ammonia    is   dis- 


EXPANSION    V.VI.VE 


through  the  valves  .?,  4  and  5  and   sucked 
hack    from    those   coils    by    mean- 
return     or    suction    line    as    indicated. 

Expansion   Valve 

Fig.  .^  is  a  sectional  view  of  the  type  of 

expansion  valve-  which  are  located  in  the 

cooling   rooms   at   4   and    5.     These   valves 
separate  the  high-   from  the  low-pressure 


off  their  seats,  preferably  one  at  a  time 
until  each  coil  is  empty.  The  bypass 
shown  between  the  compressor  and  con- 
denser  is  used  to  store  the  ammonia  in 
the  condenser  coils  if  repairs  arc  to  be 
made    on    other    parts    of    the    system. 

After  the  system  has  been  opened  for 
repairs,  the  air  must  he  excluded  by  -tart- 
ing  up  the  compressor,  first  closing  the 
main  liquor  valve  .?,  and  pumping  the 
system  down  to  zero.  Have  a  hose  or 
tached  at  K  on  the  condenser  lead- 
1  pail  of  water  to  act  as  a  water 
seal.  Bubbles  will  come  to  the  surface  of 
the  water  until  the  air  has  been  all  re- 
moved. A  strong  odor  of  ammonia  is 
also  a  sign  that  there  is  no  more  air  in 
tern. 

To  charge  the  system,  a  cylinder  of 
anhydrous  ammonia  is  attached  to  the 
connection  at  J  and  valve  3  is  closed. 
When  the  system  has  been  pumped  down 
so  that  the  vacuum  gage  read-  from  5 
to  10.  the  contents  of  the  cylinder  can  be 
discharged  into  the  system  \-  an  indica- 
the  cylinder  being  empty,  frost 
will  appear  on  the  bottom  at  the  outlet 
end.  The  other  end  must  be  blocked  up 
3  or  4  inches  from  the  floor. 
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out  at  the  bottom  through  valve   13  and 
in  enters 
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either  pumped 
direct    I 

•    through   the   line   going  t"   the 
eath    the    am- 
ir away  the  oil  that 
n  from  time  to  time, 
is  will   show  the  amount  of 
oil   and   indicate   when    the    valve 

for  1  til i r  |  f  animal 

m     which     endless 
trouble  will  •   not   re- 

■   the  machine,  a^  it  is 
injected 

been  charged  with  ammonia 
- 

during  compression   and   thereby  adds   to 
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ing  part*. 


Primer  of  Elex  t 

Electrical  Units  and  Terms 

The  principal  units  of  measurement  in 
electrical  work  are  the  volt,  the  ampere. 
the  ohm  and  the  watt. 

The   volt    (pi  is   the 

unit  of  pressure   or  electromotivi 
it    was    named    in    I  Italian 

AJessandro 

The  ampere  (pronounced  "ompair")  is 
the  unit  of  current  "strength,"  and  was 
named  in  honor  of  the  French  scientist, 
Marie    Andre    Ampere. 

The  ohm  (pronounced  as  spelled  I  is 
the  unit  of  electrical  resistance.  It  was 
named  for  the  German  mathematician, 
Georg   Simon    Ohm,   who   discovered   the 


law   of  current    flow    in  ay  electrical  cir- 
cuit. 

The  watt  is  the  unit  of  electrical  power, 
and  was  named  foi  .1  i  steam- 

engine  fame    Volts  multiplied  by  amperes 
=    watts,    if    the    volts    and    amp 
lly  steady. 

I  circuit  is  a  continu 

if  conductors  linked 
forming  a  closed  path  through 
which    an    electric   current    may 
An  electric;!  condi  material 


cal  theory.     It  was  formulated  b 

■us: 
The  current  (lowing  in  mi  electrical 
cuit   is  proportional   to   the  pressure   n/>- 
plied  to  the  terminals  <>/'  the  circuit 

\al  to  the  rest 
the  circuit. 

ample,  if  a  circuit  having  a  re- 

sure  of   too  volts,  the  cm  n 
the  circuit   will  be 


Resistance  of  Circuit  =10  Ohms 
Current  in  the  Circuit  =  10  Amperes 


Ohms  —     Volts  •=-       Amperes 

Volts  =     I     .pcrcs      X     Ohms 


Resistance  of  Circuit  =  1000  Ohms 
Current  in  the  Circuit  =  -f-t  Ampere 


1  ABLE    1.      RESIS1  VNCES  Ol    CONDI  CTi  >B 
M  \  I  ERIALS  COMMONLY    I  SED. 


Aluminum  -.sire  and  sheet 
Copper  wire,  ordinary 
Copper  wire,  hard  drawn 
Rolled  copper. 



'  .    

Iron  wire,  galvanized. 

Iron,  n  i  ":i  -i  : 

essed 


IN'  i|IM>, 
AT     ...  I 


I     

:i  66 


i  'lie  Inch 
- 


ii  i 01217 

* 01   i3 

"  00 768 

076 

n  00002 
10054 


0  000006 

095 

145 

0   000058 


—  =  10  amperes, 
io 

Again,  if  the  circuit  had  a  resistancl 
of  iooo  ohms  and  the  pressure  applied 
to    it    were    loo   volts,    the    current    in    the 

circuit  would  be 

loo 

=  o.i  ampere. 

iooo 

These  two  examples  are  illustrated  hy 
the  diagrams  in  Fig.  1.  where  ohm's 
law  is  also  stated  in  the  modern  form  and 
in  transposed  forms  These  transposed 
forms    are     useful     when     the    current 


PROPERTIES    ''1    COPP1   H    WIRES    USED    1  "I!    ELECTRIC   LIGHT 
AND   Pi  'A  I   R   '  ONDUCTORS. 
Drawn  to  Brows  &  Sharpe  Gage. 


'      OSS      ECTION. 

Feel  per 
Pound 

I'ER    1000 

Feet. 

Circ.  Mils. 

Sq.In. 

At 

\' 

VI 

il 

11 
1 

364   80 

[0 

105,560 

0.16619 

0  06 1 

1.561i 

1  969 

2  is-' 

3  130 
1  941 

0.048 
n   lie,  1 
ii  076 
n  096 
ii    122 

0.0497 
0.063 
0.079 

ii  too 

ii    126 

i,  n  ,ia 
ii  065 
ii  082 
ii    [03 
il    130 

3 

1 

6 

257  63 

229    1- 

1M   94 
162.02 

11,743 

ii  052129 

0   04!  13 
ii   03 

1 
,i  020618 

1   977 

ti  270 
7    '.114 
•i  980 
12  58 

il    153 
ii    194 
n   245 
n   308 
0.388 

ii    158 

n 

ii   252 
ii  318 

ii    tut 

ii    ii,;: 
ii  206 
ii   260 
ii  328 
n    113 

8 

12 

11 
16 

us    19 

64   ns 

10,382 

'-.  i  10 
1,107 

ii  012967 
15129 

i 

10     .'i 

sn     1  1 

127   9 

n  6  !2 
ii  979 
t    55 

2  19 

3  92 

ii  636 

1  II  IL' 
1 .  605 

2  56 
1   05 

ii  657 

1    nil 

1  66 

2  lit 
1    is 

through    or    along    which    electricity    will 
practical  pressures. 
A    non  ;     a    substance    which 

ch  a  high  resistance  to  the  pass- 
age of  electricity  that  an  enormous  pres- 
sure is  t  irce  even  the 
current  through  it. 

Ohm's  Law 
Ohm's  law  is  the  foundation  of  clectri- 


known  hut  either  the  electromotive  force 
(pressure)   or  the  resistance  is   unknown. 

Conductors 
The  resistance  of  a  conductor  depends 
upon  the  material  of  which  it  is  made,  its 
cross-sectional  area  and  its  length.  The 
larger  the  cross-section,  the  smaller  will 
he  the  resistance;  the  longer  the  con- 
ductor, the  greater  will  he  its  resistance. 
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For  example,   a   wire   ' .,   inch   in  diam- 
eter and   10  feet   long  will  have  . 

.  ;  another  win-  of  the  same  ma- 
terial ami   length  Inn    's   inch  in  diameter 
will  haw-  lour  tunes  the  resistance  of  the 
because  its  cross-section  fs  one- 

.oeal. 
if  two   wires   are  equal   ill  diani- 
I   quality,    and    one    is    10    feet    long 
e   oilier   one    is    loo    feel    1 
latter    will    have    ten    times    the    r< 
of   the    former    because    its    length    is    ten 
■    as    great. 

transmitting    electricity    fn 

another,   round   wire   is  generally 
Such    wires   are    made   of    iron    or 
lien  the  current  is  small,  as  in  the 
telegraph    ami    other 
signaling    systems.      For    carrying    heavier 
currents,    such    as    those   used    I'm: 
lighting     and     power,     copper     wires     are 
used    because    copper   lias   a    much 
smaller    resistance    than    any    other    con- 
ducting material   of   reasonable   value. 

1   gives  the  resistances  of  the  dif- 
materials  commonly  used  for  elcc- 

PROPEK  111  s  "1    «.  \I.\  ANIZED 
\M>    STEEL    WIRES   OF    CSUAL 

COMMERCIAL  SIZES. 
Drawn  ro   Roebling 


1)01111 

1 

~  —  - 

s 

192 

s 

162 

lis 

11 

13". 

1 

120 

in:. 

1 

Ml 

'rical  conductors.     In  one  column  is  given 
oance  of  a   round  conductor   one 
mil  in  diameter  and  one  foot  long.     (One 
mil    is    one-thousandth    of    an    inch.)       In 
the  other  column   is  given  the   resistance 
llductor   one   inch    square   and    one 
long. 
The   resistances  given   in   the   table   are 
•    the   temperature   of   melti: 
jrees   Fahrenheit).     Increasing  the 
tempern  1  conductor  n 

stance,  in  nearly  all  cases.  Carbon 
-  an  exception  to  this  rule;  increasing  its 
temperature  decreases  its  resistance  very 
rapidly. 

The  effect  of  temperature  upon  the  re- 
sistance of  commercial  cupper  wire  is 
clearly  shown  by  the  figures  in  Table  2, 
which  gives  the  sizes,  cross-sections, 
weights  and  resistances  of  copper  wir.es 
drawn  to  the  Brown  &  Sharpe  gage.  The 
table  includes  only  those  wires  ordinarily 
used  for  electric  light  and  power  cir- 
cuits. 

Table  3  gives  the  sizes,  weights  and 
average  resistances  of  galvanized  iron  and 
steel  wires  used  for  telegraph  and  tele- 
phone circuits.  When  such  circuits  ex- 
tend   over    very    long    distances — several 


hundred  miles  or  so-  -hard-drawn  copper 
«  ires  are  sometimes  of  their 

much   lower  resistai 


A  ReinforcecJ-concrtU'  (  <  .  1    I  n-stlc 
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rcte   coal    trestle   re- 
cently en  0  mstruc- 
■                            ton,  for  the   I 

Manilla  .   X.    11., 


hcavj    tn    accommod; 

The  main  supports  consist  1  f  a  single 
row  of  iSxlS  inch  piers  with  Y  lops  under 
each  trai  '1  longi- 

tween    ceiin  1 
tups  have  sufficient  sp 

j--inch    beams,    one    mi'' 
rail.     To  make  the  entire  structuri 
transvei  12x2b 

rider  each  1 1 
■    "ii    the    ston 
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REINFORi  I  0AL    TRESTLE 


presents   some   interesting   features   which 
are   illustrated   by   the   accompany! 
gravings.     Wood,    with   the   exception  of 
which  the  rails  are  spiked, 
is  elimin  ier  and  conci 

ably  reinforced   is   utilized    I 

1    buill  betwei  n  and  partly 
supported   by   the   old   stone   wall 
pocket    n  in    width    and 

in  depth.  The  two  tracks  are 
parallel.  32  feet  apart  to  centers,  and  the 
rails    and    entii  tion    are   amply 


>   which   they   are   bonded.     These 
ns   are  supported   midway  between 
the   two  tracks  by    I4xi4-inch   pii 
The   l8xi8-inch  piers  are  reinfoi 
ti  el  bars  in  the  corni 
fened  b;  part    be- 

tween centers.  The  I4.xl4-incti  pii 
similarly  reinforced.  The  I2X27-inch 
beams  have  steel  reinforcement  consist- 
ing of  tour  1 -inch  bars  in  each  beam  near 
the  bottom,  turned  up  near  the  supports 
to  take  care  of  the  shearing  stresses. 
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Modern    Machines    for    Pipe    Threading 

Early  Methods  <>f  Threading.      Development  of  the  Die,  Its  Adaptability 
and    Taper.      Typical    Examples    ol    Modem   Pipe-threading   Machines 


B    Y 


F. 


SPRINGER 


owl)  but  surelj  pass- 
be  considered 
just  the  material  lor  railway  rails  and  the 
forms  used  in  bridge  construction,  but 
now,  all  i-  changed.  The 
railway  trackage  1*  well  nigh  universal, 
■.it  the  same  thing  may  be  said 
relative  It    was 

inevitable,    then,    that    steel    should    find 
into    the    manufacture    of    steam 
It   here  there  has  been  pronounced 
its  introduction.     Slowly  and 
surely,     however,     it     has     been     gaining 
ground,  until  today  it-  foothold  is 
one. 

Chasing  1 
The  National  Tube  Companj  was,  per 
haps,  the  first  pioneer  in  introducii 
tubing  to  the  steam-fitting  trade  to  any 
considerable  extent.  At  first,  there  was 
much  difficulty  experienced  in  cutting  the 
threads  on  steel  pipe.  The  chasing  tool 
used   for   wrought   iron   was   foun 


made.  Willi  proper  attention  to  clearance 
and  lubricatii  n  ols  formed  and 

set  to  provide  the  cutting  edge  described 
have  been  found  to  handle  with  facilit] 
the  threading  of  steel  pipe.  Further,  these 
tools  are  also  effective  with  iron.  In 
practice,  it  is  quite  probable  thai  the  angle 

nay  1^  considerabl 
with  the  different  varietti  ol  pipe  ma- 
terial and  tool  steel.  Nominal!)  there 
may  be  but  two  kinds  of  pipe  -wrought- 
iron  and  mild-steel.  Actually,  however, 
there    are    intermediate    varieties,    and,    of 

course,  with  the  chasing  tools,  there  is  the 
endless  variation  of  the  ordinary  tool 
steels  and   of  the  various   alloy: 

Development  of  the  Uif. 
If  we  go  hack  to  the  period  of  the 
seventies  and  early  eighties  in  the  last 
century,  we  shall  find  that  there  were  on 
the  market  but  few  special  machines  for 
the  threading  of  pipe.  The  general  prac- 
tice for  pipe  of  any  size  seems  to  have 
been   confined  to  the   turning  lathe.     The 


inadequate.      Mr.    Speller    has    given    the 
form      of   the    chaser    used    for 
iron  and  also  two  forms  found  si 
with  steel.     Fig.   I   is  a  view  of  a  chasing 
tool    the    face    of    whose    cutting    edge    is 
perpendicular  to  the  bottom  of  thi 
That  is  to  say — if  the  face  of  the  cutting 
edge  be  prolonged  it  will  pass  through  the 
the  pipe.    This  form 
was  found  successful  with   wrought   iron, 
but  with  steel  it  failed.    It  is  thought  that 
success  was  due  to  the  want  of  uniformity 
in  the  wrought  iron — in  fact,  to  the  inter- 
mixture of  iron  and  cinder.    The 
and   more   uniform    steel    resisted   the  ac- 
tion  of   a   tool    having   so   blunt   an    edge 
as   90  degrees.      It    was    found,    however, 
that,    if   the    cutting    angle    were    reduced 
about     t;  making    an 

about  75  degrees,  a  good  thread  might 
readily  be  cut  upon  steel  pipe.  In  Fig. 
2  are  shown  two  form-  of  cutting  tools. 
In  both  the  principle  is  maintained  of 
providing  a  cutting  edg<  tha 
15  degrees  back  from  the  radius  drawn 
through  the  point  where  the  cut  is  being 


cutting  of  a  straight  thread  by  this  means 
i-  an  old  pro,,...  But,  as  L.  B.  Curtis 
points  out  in  a  letter  to  the  writer,  it 
was  impossible  to  taper  the  thread— but 
few  compound  rests  being  in  use — except 
in  accordance-  with  the  judgment  of  the 
workman  in  withdrawing  the  cutting  tool, 
cutting  the  thread  on  -mall 
pipe,  a  solid  nut  would  suggest  it-elf.  set 
Fig.  3.  H111  such  a  device  i-  inoperative 
as  no  provision  i-  made  for  the  disposal 
of  the  material.  If  iron  and  steel  were 
as  compressible  a-  wood,  some  success 
might  attend  i  his  procedure,  for  it  is 
an  invariable  law  of  nature  that  ma- 
terial moved  from  one  spot  must  be  put 
other.  However,  by  cutting  longi- 
tudinal grooves  across  the  thread-  of  ihe 
nut,  material  squeezed  out  would  have  op- 
portunity of  escape,  see  Fie  l 
strips  of  threads  are  thus  obtained,  but 
-tie  thing  further  needed,  and  that 

f  these 

strips  that  they  will  be  effective  as  cutting 

If    wrought    ir.,i    j.    to    be    dealt    with. 


FIG.    7.      TAPER    ox    THE    DIE 


II'.     i<.       EARLY     METHOD    OF    THREAPING   PIP 


'.es  may  be  directed  to  the  central 
tut   if   steel,   then   the   principle   of 
must  be  adhered   to. 
nut  or  die  of  this  description   is 
Kig.  5.    It  will  be  observed  that 
is  flared  on  the  side  towards  the 
This     funnel-shaped    opening    is 
the  work.     Now    such  dies  as  this 
tre  well  adapted  to   the  work  of  thrc.nl- 
ng  small  pipe.     B\    suitably    tapering  the 
hread  in  the  die.  the    Briggs   thread  may 
n  the  pipe,  but  when  it  comes  to 
he  thread  on   the   larger   - 
h   a   tool    would   be   of   excessive 
'ere   would   be   a   great    waste   of 
difficulty   in   harden- 
only   parts  that   need  be  of  tool 
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down  in  the  groove.    This  is  of  great  im- 
portance,  for   it   enables   the   cosi   of   the 

be    much    reduced. 

Adaptability    ro  mzes 

hi    looking   over   the   specifications   for 

gs   threads,   it   will   be   seen   that 

i    from    1    to    -•    inches    inclusive 

have    the    same    number    of    threads    per 

inch,  that   is    11 '  ...      And   further,  all   sizes 

above  2  inches  have  8  threads  per  inch. 

Advantage    is    taken    of    these    fai 

matters  can  be  so  arranged  thai  the  very 

same  sel  of  dies  may  be  used  for  various 

sizes   "i  pipe,   it    the   number   of  threads 

per  inch  is  the  same.    This  will  be  better 

understood  by  referring  to  Fig.  6,  which 


263 

of  dies   is    usually,   if  not    universally,   by 
1  cams.     A  good  exampli 

maj     be     seen     111     Fig.     15    where    one    of 

ompany's  machines  is  shown  with 
the  apron  lowered  and  the  die  holder 
and   cam   ring   exposed.      Five   ol    the   -i\ 

dies   are    seen. in   position.       There   are   two 

me   surrounding   the   other.     The 

inner    one    is    the    die    holder    and    is    not 

permitted  to  rotate.     The  outer  rii 

and  1-  rotatable  ab 

die    holder.      The    cam    ridges    cooperate 

Ms   on   the   rear   edges   of   the 

he  die  lying  on  the  apron  shows 

this    groove.      By    rotating    the    cam    ring 

the  dies  are  simultaneously    forced   in   or 


Fir,.    9.       LOEW    BKLT-DRIVF.N     MACHINE 


FIG.    10.      LOEW    MOTOR-DRIVEN    TVTE 


need    to    be    hardened    are    the 

which  perform  the  actual  cutting, 

that   only   these 

are  made  of  ve  tool 

But    it    is    expected    that    all    the 

el   pieces  will  agree  with 

«  h  other  in   such  a  way  that   if  the  ma- 

1  ial   were   pat    in    the   intervals   between 

t  m  and  the  threads  continued,  the  whole 

f  rm   a  perfect    nut.      In    practice, 

r,  the  requirement  is  not  so 

•  this.     If  thi  all   the 

Siarate    dies    proper!  '     then 

•   can  he  made  hack  of  each   edge 

ance.     In    other    words,    as    the 

cut,  every  cutting  edge  must  be 

Jrn  m  the  bottoms  of  the 

'  -  unnecessary  that  the  whole  of  each 

""ad   of  the   die   should   be   thus 


consists  of  a  frame  ./  in  which  a  number 
of  radial  grooves   are  arranged.     I 
these  at  B  is  shown   unoccupied;   the  re- 
mainder   have    the    dies    C    in    them.       In 
order  ti  •    a  larger  size, 

it    is    only    ni  withdraw    each 

die   precisely   the   same   distance   from   the 
center.     As  only  the  extreme  CUttin 
count  in  matching  the  dies  all  around  to 
form    the   thread,    it    is    only   necessary   to 
see  that  the  correspondence  i-  pi  H 

-ize.  For  any  other  size  having 
the  same  number  of  threads  per  inch, 
simple   expansii  raction   is   suffi- 

cient. The  clearance,  however,  will  vary, 
becoming  less  and  less  as  the  size  in- 
creases. 

Now  the  method  of  simultaneous! 
panding  and    aontracting   the   assemblage 


Taper 
The    adaptability    of    the    satin 
dies  for  a  van  is   a   wonderful 

advantage.  Its  possibility,  as  already 
pi  inted  out,  depends  upon  the  fact  that 
the  number  of  threads  per  inch  is  kept 
the  same  for  a  range  of  sizes.  There  is 
still  another  thing  which  operates  to  per- 
mit this  flexibility  of  use.  The  \ 
uniform  thn 
all  the  sizes,  and  is  I  in  32  (relatively  to 
the  axis)  whether  the  pipe  be  the  smallest 
size  or  the  large  20-inch  size.  This  taper 
is  arranged  on  the  die  as  seen  in  Fig.  7. 

the   adoption   of  the 

Briggs    standard    in    the    United    States. 

not  only  does  the  pipe-threading  apparatus 

provide  for  the  cutting  of  variable 

material,    but    it    must    cut    the     threads 
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i   rni   the 

i  i  nerally 

ntaining 

the  inner  cir- 

die  head 
is  then  held   ii 

held  and  the 

ding  ap- 

I  or  two 

re  forced 

tation   as 

["his   is   taken   cart-  of 

• :  ally  and  preciselj   in  accordance 

with  the   standard   requirement.     But,   in 

general  with   the  other  machines,  the  dies 

latively  to  the 

die  head. 

Typical    Examples    of    Pipe-threading 
Machinery 

Special    machines    for    the    cutting    of 
pipe  threads   have  been  on  the  market  a 


1'hc    dies    are 
held   in   the  head   />'.   which   i 

.Me.    hut    not    tree 

longitudinally.       \ 

irranged  in  slots  around  the 

;l  with  />'.     The  lube 

.lis   iv;  freelonj  itudinal- 

ly.     Its  outer  surface  is  threaded  and  co- 

d   blocks   (.'.      It   will 

-een   that  a  rotan    motion   of  5 


;  :  VND    MACHINE 


Tin:  Loew  Machine 
of  the   simples!   devices  is  that  o 
i    ew  Manufacturing  Company,  «  lev 
land,    i  I.      I  In-    apparatus    is   a 

of  two  parts 
ii  e,  and  the  threads 
be  threaded  is  intro 

duced    from    the    rear,    sei 

it    is   held    between    the    jaws    of  a    self 
centering   vise.      I  his   is   opi  rati  d   bj    I 

■  11   at   the   top       I'h 
chasers  are   removably  held   in   I 

the;    remain       ed      1 

lively  to   tin'   head.      However,   the)    ma 

within  the   range   of   the   machfl 

ii  ius  sizes  of  thread  diameti  i .    Th 

various   machines   take  care  of  pi] 

ing  from   ';  to  8  in. 'hes  in  diameter.    Th 

is  operated  by   turning  th 

:  anks    seen    to    the    right    and    I 

in    Fig.    ii.     Certain    of   the    power   in; 

chines    are    belt    drh  are    ft 

crated  by  electric  motor,  and   still   othi 

their  power    from   a   dire 
reeled    gasoline    engine.      !'.>     setting    tl 
ad   hi   motion   and    forcing   the  pj] 
f<  irw  ard  bj   mi  ans  of  the  Ii 
of  the  I  i  a  and   lo,  tl 

is  cut.     The  taper  is  secured  by 
of  the  dies.     There  is  a  contimto 
back  of  the  faceplate,  by  means  of  whit 
the  dies  with  which   it  engages  may  be  s 
for  the  various  sizes. 


OWER   MACHINE 


FIG.   13.    CURTIS   i  CURTIS    MACHINE  WITH    LEAD-SCREW    AKRA.VCKME: 


quarter  of  a  century 

or    about  ding    machines 

ilt   by   the    Eat  d    Burn- 

ham    Company  mpany), 

of    Bridgeport,    Conn. :    1 1 

V.,  and  the  I 

mis.     In  all  of 
tated  and  tin  1 
restrained    from    rotary    motion.      In    the 
late    eighties,    on'     of    these     firms     (  D. 
Saunders   &   S  the  market   a 

radically  different  machine.  The  die  head 
was  rotated  about  the  pipe.  The  mode 
of  operation  of  this  ancient — and  now 
apparently     obsolete — apparatus     may     be 


carrying  the  lead  blocks   with  it   will   op- 

the  tube  .-/   to  advance  in 

lice     with     the     thread 

on   its   outer   surface.     Now   ./   is   in   fact 

the  work  holder.     It  is  easy  to  see.  then. 

that   the   pipe   wi  uld   be   threaded   by   the 

rotation  of  the  head  about  it.     If  the  head 

with  broad  to. .is.  then  there  must 

1  ipondence   bi  tween   the   pi 

their  threads  and  that  of  the  thread  on     /. 

It    will    be    observed    that    as    the    cutting 

the  work  is  drawn  forward.  This 

is  very  similar  to  procedure  adopted  with 

rn    machine   built   by   the   Loew 

Company. 


d  1  'i  rtis  Types 
There     is     a     similar     machine     mar 
factured    by   Curtis   &   Curti  .    Bridgepi 
Conn.      Ibis  apparatus  is  provided  with 
self-centering  vise  at   the   rear, 
the  pipe   is    slipped   and   brought  into  a 
proximate      position      relatively      to     1 
thread-cutting  device  which  is  in  the  f> 
ward    part    of    the    machine.      The    bar 
wheel    seen    at    the    top   of   both    Figs. 
and  13  enables  the  pipi    to  be  brought  C( 
tral    with    the   die-.      If   the    pipe    end   is 
the  bottom   of  a   trench,  the  machine  m 
be    let    down    and    brought    into    p 
will   be   seen   that   with   this   apparatus, 


August 


POWER    Wl>    1  L-IE  ENGINEER. 


FIG.    14.     NO.    4    CRANE    riPE    MACHINE 


FIG.    15.     REAR  VIEW   OF  CRANE    MACHINE    NO.  4.  DIE   HEAD  OPEN  FIG.    [6.     CRANE    MACHINE    NO.   4,   DIE-HEAD    APRON    . 
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\siih   ili-  i<    pipe   is   not 

d     In  both  it  is  the  die  head  which 

In   tin  held   in 

as  jt  weri  1-111.    In 

,  Curtis  machine,  the  pipe 
remains  perfectly  stationary  and  the  nec- 
essary r  menl  longitudinally  is 
accomplished  by  the  shifting  of  the  die 
ich  is  really  a  gear  wheel.  There 
is    a    pi  .'.1    diameter,    but    of 


iccomplish  the  feeding  op- 
eration, a  lead  screw  1-  employed.  I  his 
1-  cut  on  the  I  die  head. 

Suitably     threaded    blocks    are    ■■ 
within  !  with  the  lead 

-crew,  and  as  these  blocks  have  no  longi- 
tudinal movement   relative  to  the  casing, 
ire  such  a  movement  of  the  dies. 
The    lead    blocks    may    he    thrown    out    of 

..nt,    SO    that    it    i-    not    m 
to  hack   out.     The   same  concern   manu- 
factures -till  other  varieties  of  tin    same 
general     description        A     cutting-off     at- 
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amples  of  this  type  of  machinery.  In  all 
their  machines  Hh  pipe  1-  rotated.  I  hey 
ontrast  to  the  Loew  ma-j 
chint  .111.1  also  to  the  I  ui  tit  8  I  ui  us 
type.  However,  a-  the  thread  is  being 
cm  a  reciprocating  motion  musl  bi  ac- 
complished .1-  between  die  and  pipe  With 
,\   type  the  pipe  holder  advances] 

with    the    Curtis    &    Curtis    variety    the    die 

The  Crane  Company  mam 

ufacturers  machine-,  in  some  of  which  the 

•  edure  1-  adopted,  « bile  in   soma 

the  other   pro,,--  1-   followed,  but   in  all 

the  pipe  revolves. 

Ill  Fig.  14  is  seen  one  of  the  lat 
chines  manufactured  bj  1  rani  Company] 
Two  horizontal  journal  boxes  are  bolted 
i'  1  ili.-  bed  of  tin-  machine,  and  these  boxel 
are  not  only  of  considerable  length,  hut 
they  are  quite  wi.h-K  separated,  so  that 
they  are  able  to  maintain  a  correct  aline] 
mem  for  the  large  spindle  which  passes 
through  them.  This  spindle  i-  hollow  and 
is  provided  with  an  independent  gripping 
chuck  at  each  end.  The  pipe  to  he  threaded 
i-  passed  inn.  tin-  spindle  from  the  rear 
and    i-    firmly    held    by    the    chucks.      Some 

of  the  machines  manufactured  by  this 
company  have  a  Universal  clunk  at  the 
forward  (left)  end  of  the  spindle.  It 
i^  important,  however,  that  the  rear  chuck 
should  I.,    in. I.  pendent  as  pipe  is  frequent- 


considerable   length,   which 

By    referring    to    lig-.    i_>    or 
I.t  the  square  |    the  trunnion- 

may  he  -een  in  front.      The  | 
pinion   is   fixed    in   the   case,   hut    tl 
•  lie    head    is    permitted    a    back-and-forth 
motion— always  engaging  the  pinion,  how 

k-and-forth  motion  may  be 
controlled  by  the  lever  handle  seen  at 
the     top    of     Fig.     12.       The    die-     are     re- 

and  may  he  set  to  size  by  suitabl) 
turning  the  faceplate. 

rating  the  machine  by  hand,  a 
crank  is  slipped  on  the  -epiare  end  of"th< 
pinion,  hut  if  power  i-  t..  In-  used  the 
pinion  L-  actuated  by  means  of  a  gear  at 
the  rear.  It  is  to  he  1  bserved  that  the 
same  machine  may  he  used  either  way. 
and  by  disconnecting  from  the  base,  it 
becomes  portable.  The  combination  of 
-mall  pinion  operating  a  large  gear  en- 
ables heavy  w.rk  to  hi-  done  by  hand. 
Thus  a  boy  can  operate  the  machine  for 
the  smaller  sizes;  while  all  sizes  up  to  15 
inches  are  within  the  power  of  a  -ingle 
man.  The  depth  of  the  casing  permits 
sufficient  movement  of  the  die  head  to 
allow  the  cutting  of  lengths  of  thread 
equal  to  about  double  that  of  standard. 
Still  longer  thread-  may  he  cut  by  bring- 

pipe  further  forward  in  the  vise 
and  then  taking  a  fresh  start  with  the 
thread-cutting  mechanism.  In  this  way. 
with  proper  care,  threads  of  almost  any 
length  may  he  cut. 

In  Fig.  13  is  seen  a  machine  of  the  same 
general  description.  The  lever  is.  how- 
ever, omitted,  and  instead  of  relying 
on    pressure   and   the    threads    already    in 


FIG.    IS.      MAKING   Joint    WITH   CRANE    MACHINE  Xo.   5 


tachment  may  be  seen  in  Fig  [3,  near 
the  square  pinion  end.  An  adjustable 
faceplate  -top.  -en  in  hoth  figures,  facili- 
tates resetting  to  the  same  size. 

Crane  Slidinc-simnih.f.  and  Sliding-head 

VDERS 

The  firm  of  Crane  Company,  Chicago 
and  Xew  York,  make-  at  one  of  it-  plants 
located  at  Bridgeport,  Conn.,  a  line  of 
power-driven  pipe-threading  machines  in 
capacity  ranging  from  the  smallest  sizes 
to    18    inches.      These    are    splendid    ex- 


ly  more  or  less  crooked.  Amidships  of 
the  spindle  a  large  gearwheel  envelops  it. 
This  gear  is  securely  attached  to  the 
spindle  and  its  office  is  to  rotate  the  pipe. 
In  this  particular  type,  the  spindle  is 
not  oiil.  free  to  rotate,  hut  may  slide 
longitudinally.  The  dies  are  held  perfect- 
ly fixed,  so  that  after  the  threading  op- 
eration has  fairly  begun  they  draw  the 
pipe  into  them.  Thus  the  spindle  is  im- 
pelled to  slide  forward.  The  pinion  on 
the  rear  side  which  actuates  the  large 
gear    was    formerly   made    quite   long   to. 
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permit   the  sliding   of  the   spindle   to  and 

•tlicr  more  recent  method  of  ac- 

conplishing  the  same   result   i>  by  means 

.1   a    sliding    pinion.      Tin?   pinion    has    a 

ind-slot   arrangement  on   opposite 

its    own    spindle.     The    grooves 

it  the  ends  of  the  teeth  on  the  periphery 

•f  the  pinion  are  closed,  so  that  the  longi- 

shifting    of    the    large    gearwheel 

the   pinion   with   it.     The  head   of 

le  apparatus  is  holted   to  the  bed 

ind  it  contains  the   removable  dies.      But 

nee    set.     remain    fixed    with    the 

lead.      Their    adjustment    is    secured    by 

Fig.    is.    operated    by    the    lever 

en  in  the  illustration.     There  are 

up  to  and   in- 

8-inch,   and    12   to   a   set    for   the 

m  9  to    12-inch.     By  means  of  a 

attachment    a    solid    die    may    be 

In    setting   the    re- 


n  tare  motion  of  this  spindle  thi 
annular  channel  formed  upon  the  cy- 
lindrical surface.  <  hi  the  side  of  the  rack 
next  the  spindle  there  is  a  pi 
which  fits  loosely  into  this  channel.  This 
arrangement  enables  the  rack  to  control 
the  spindle  lognitudinally,  while  permit- 
ting to  it  rotate  freely,  see  sectional  view. 
Fig.  17.  When  the  threads  of  the  dies 
have  fairly  gripped  the  pipe,  they  are 
sufficient  to  effect  its  advance.  The  heavy 
spindle  with  its  chucks  and  gear  wheel 
ipe  readily  responds.  This 
delicacy  of  action  may  be  attributed  to 
two  car-  -     long   hearings  wide- 

trated;    and    second,    the    accurate 
workmanship    '  on    the    manu- 

facture. In  the  machine  capable  of  hand- 
ling 12-inch  pipe,  the  load  thus  slid  for- 
ward must  amount  at  times  to  between 
2000  and  .tooo  pounds. 


.     CRANK    MACHINE    No.    I .,    WITH     I    VPACITY    OF    FROM    S    To    18    INCHES 


lies,  they  are  contracted  upon  a 

lrface    tapered    gage.      Locking 

position,  the  machine  is  ready  for 

.  irk. 

Assuming  that  the  pipe  has  been  intro- 

to   the   spindle   and   properly  cen- 

may  be  brought  into  actual  con- 

"t    with    the    inner    edges    of    the    dies. 

hese     have     all     had     their     innermost 

partially    ground    away,    so    that 

e   entire    set    provides    a    funnel-shaped 

n'de,    or    lead,    to    the    perfect    threads. 

intact  with   this   beveled-off  portion   of 

e    dies    is    secured    by    operating    the 

oked   wheel    seen   on   the   front   side  of 

e    machine.    Fig.    14.      This    motion    is 

-lied    by    means    of    a    rack-and- 

The   rack   is  not   secured   to   the 

'ling  spindle   an(j  ;n  oro>er  to  permit  the 


The  tapering  of  the  threads,  to  cor- 
respond to  the  Briggs  standard,  is  ac- 
complished, as  with  the  majority  of  ma- 
chines, by  the  form  given  to  the  dies. 
When  the  threads  have  been  cut,  the  dies 
may    he    expai  permitting    the 

pipe  to  he   withdrawn   by  a   simple   move- 
ment   of    the    spoked    wheel.      There    are 
slides    cast    in    one    piece    with    the    head. 
Fig.   16.  which  control   the  movenn 
the  guide  jav.  ring  the   newly 

threaded  pipe  and  also  of  the  cutting-off 
hanges  of  speed  are  secured  bj 
means  of  a  cone  pulley  and  appropriate 
gearing  The  rear  chuck.  Fig.  18,  is  pro- 
vided with  jaws  suitably  placed 
flanges  1  of  pipe 

within  the  range  of  the  machine.  [1 
to  make  use  of  it  for  screwing  on  flanges. 


>  is  placed  in  the  chuck  and  the 
pipe  held  in  position  with  tongs.  The 
pipe  is  entirely  outside  the  spindle,  so 
that  when  the  thing,  is 
power,  the  whole  is  removable  by  simply 
releasing  the  chuck.  Further,  there  is  no 
difficulty  in  flanging  both  ends  of  a  pipe. 
The     whole     operation     is     accomplished 

at    the    rear    win  re    there    may    he    plenty 

of  room.    Of  the  sliding-spindle  type,  the 
,  No.  5,  has  a  capacity 

from  4'j  to  12  inches  and  is 
heavily  built  as  may  be  judged  from  its 
weight  of  41..  tons.    In  case  of  need,  very 

small    pipe    may   he    threaded    on    the   large 
machines  by  using   solid  d  - 

aller  sizes,  Nos.  2,  .<  and  4,  whose 

-    are   respectively    1    to   4   inches, 

"idles,   and    2  es.      All 

may    he    obtained    with    electric    drive,    if 

desired;    likewise,   higl  may  be 

obtained    and    used. 

ianj    also  man u fad 

threading     machines 
which    likewise    rotate    the    pipe,    but    do 
rmit     its     longitudinal     movement 
nee    secured    in    the   machine.      In 
achines    the    spindle    is    m  it    per- 
mitted   to    slide    hack    and    forth.     Conse- 
quently    certain    arrangements    are    dis- 
ivith  or  transferred  to  other  parts 
of  the  machine.  The  gitudinal 

movement    is    accomplished    by    mounting 
the  head  on  a   sliding  way,   Fig.   19.     The 
wheel    seen   in    front   actuates   the 
k    and    forth,    together    with    its 
dies.      The  die  head   is   11 
to  the  pipe  by  hand  and  held  there  until  the 
threading  is  well  under  way.     In 
ing  and  contr;  1  on  the  mon- 

ster iN-inch  machine  shown  in  the  il- 
on,  the  required  movement  of  the 
internal  cams  i~  accomplished  by  a  worm 
ment  controlled  by  a  handwheel. 
This  apparatus  handles  pipe  ranging  from 
8  to  r8  inches.     For  all  sizes  except  the 

made   of  hij 
steel    are    used.      In    order    to    guide    the 
heavy   pipe  handled  by  this   machine  dur- 

cutting-off,  a 
device   is  >ting   of   two   guides 

by    slides    on    the 
nd   right-    and   left-handed    screws 
[ears   and  handwheel. 
•  at     machine     weighs     -'•  ',     tons. 
Tin-re  are   four   smaller  sizi 
ing-head  type.  Nos.  t'_'.  21',,  3%  and  4%, 
respectively 
I    to  4  inches.   2'i   to  6  inches   and 
-    are    supplied 
with   electric  or   belt    drive,   as   desired. 

both    types — sliding- 
spindle     and       sliding-head — have      wide 
of  capacity.     A  little  consideration 
will     show    that     this    nee 
variations    in    the   length    of 
the     same    machine.       Consequently     the 
manufacturers    provide    for    all    machines 
an  extension  die  head   for  supporting  the 
long    dies    used    for    the    smaller    -: 
pipe.     Such  an  extension  die  head  : 
on  the  floor  at  the  right.  Fig.  19. 
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The   two   smaller   sizes   of  thi 

■ 
■ 


ment  de- 

u  heel    - 
(his  kind   ab 
the  h 
to  tin-  rear  view,   Fig.  -'I.  t His  ar- 


nl    may    be  !  ■  antage. 


FIG.    20.     FRONT   VIEW   OF   SAUNDERS    MACHINE    NO.   9.  BELT-PRIVEN 


maj   be  directi  i    i   chuck,     h  i 

I   with   suitable  jaws   foi 
ill.-   flanges.     As   with   a   similar   arrange 
ment    on    certain    other    threading 

in wed    mi    b 

power  at  the  rear  of  the  spindle  and  wit 
the  pipe   rum i  lj    i lutside,  and   1 
of   pipe   may    thus   be    flanged.      Kevertin 
ip  >\\    in  the  front  \  iew,  il  «  ill  be  -1  1  11  thl 

gear  v  hich  drives  the   spindli 
back    of   the    f'  >rw  ard    chuck.      \\  hi  n    il 
actual  cutting  of  thread  is  going  i  n,  th 

■  ment   is  advantage  ous  in   bi  in^ 
the  driving  impulsi  imately 

■  nit  as  the  resistance  in   the  jaw 

With  the  smaller  maehin 
this  is  not  so  necessary  as  the  strains  ai 
lighter.  The  small  spoked  wheel,  in 
above  the  large  one  at  the  side  of  tin  b» 
■  ontrols  the  cutting-off  t.  ol  whi< 
1-  set  in  .1  holder  sliding  bai  k  and  fori 
in  vertical  ways  arranged  on  the  bract 
at  the  front  of  the  machine.  In  proxffl 
ity  to  the  cutt  hanism  are  m 

semicircular  jaws.  These  form  a  "res' 
ti  1  suppi  -rt  the  pipe  when  bcinj 
-1  e,  and  are  sufficientlj  strong  and  wd 
supported  to  force  an  out  ol  round  pi] 
tn  shape.  There  is  a  pair  of  the  -em 
circular  forms  for  each  size  of  pipe,  sfr< 
a  pair  being  shown  on  the  floor  to  tl 
left    ill    Fjg.   20.      This    "rest"    is    control}* 

by  the  spoked  wheel  at  the  top. 

When  the  thread  has  been  cut,  the  di 


tool   at   one   end   am':  at    the 

other.      With    the    one    the    threaded    pipe 
end    may   be    reamed   out  ;    with    the   other 
may  be  cut  accurati  i 

Machines  of   D.   Saunders    Suns'   Make 

:'   the   principal   manufacturer-   of 
pipe-threading  machines,  since   is 
Saunders'  Sons,  Inc.,  Yonkers,  N.  Y.    This 
iplete  and  varied  line 
with     capacities    permitting 
h  to   1 8 
rtain    of  the 
machines  may  be  operated  by  hand 
account  will   I 
ton   machine  having  a   rang 

1      Sim- 
ilarly   ti 

prevented 
tation.     The  rotation  of  the  pipe 
mplished    by    mean-    of    a    large 
spindle    mounted    in    two    bearing 

itudinal  movement.     As  a  motion 
the     axi-     is 
somewhi  ty  mount 

ad  upon 

sliding  ways.     Movement  along  thl 

i-   secured   in  the   first   place  by   n 

the  large  spoked  wheel   seen   at    tl 

of  the  bed.     1  ' 

by   hand.      Thi 

in  place  in  a  die  head   whose  mechanism 

permits     expansion     and     contraction     of 

the  cutting  diameter  of  the  cluster  of  dies. 

The   cams   which   eft  ements 


n  w    OF    SAUNDERS    MACHINE    NO.   0. 


This   view    discloses    likewise    the 
by    means    of    which    the    surfaci 

imate  uniform- 
ity.  A     motor-driven    apparatus     ol     thi 
type    is   built    to    order. 

Before  leaving  the  hark  view,  attention 


are  expanded  to  permit  a  longitudit 
movement  of  the  pipe.  There  is  a  -' 
which  sets  a  limit  to  this  expansion.  Hit 
ever,  as  it  may  readily  he  removed,  t 
die  may  he  opened  further  and  thus  pc 
mit  removal  of  the  individual  dies  with" 
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removal  of  the  from  plate  of  the  die  holder. 
In  setting  the  dies  to  size  blank  gaj 
Med     rhree  of  these  may  be  .-ecu  i'ii  the 
loor  in  front  of  the  machine  in 
On  the  floor  at  the  extreme  right 

pporter  which  is  for  use  with  the- 
long  dies  used  in  cutting  sizes  of  pipe  at 
the  lower  limit  of  capacity. 

In  certain  of  the  smaller  machines  man- 
kfacturcd    by    the    Saunders 
pany,  there  arc  devices  of  interest  and  im- 
portance.    It  i-  i  f  considerable  advantage 
in  practical  commercial  use  to  1" 
run    the    pipe    through    the    head 
feuently    to    the    threading   operation.      In 
i~  quickly   there   is  danger  of  in- 
juring  the    dies.      The    Saunders    people 
meet   this   matter   in    two   different    ways. 
Thus    in    their    Nos.    7    and    8    machines. 


Producer  Gas  from  Texas  Lignite 

It    is    expected    that    the    lignite 
sources  m. ire 

valuable    than    at     present     through     the 

•    which   ha-   I 

experiment   station   of  the   United   Slates 
used    for 

the    pur;  furnished     h. 

mines.    The  manufacture  i  I 

iried  in 
f  ul.      I  • 
was    in    the    m; 

experiments   at    Pittsburg    were   i 
Until  lal  '  that   it 

was  necessary  to  put  something  with  the 
lignite  to  form  a  hinder  after  foi 

king    away    the    by- 


claimed  that  such  gas  makes  1 

now   known,  although   it   is   not   an   illu- 

tninant.   In  the  experiments  in   the   manu- 
facture of  producer  gas   from   lignite  the 
■  lent     expert-  a    num- 

i-  am- 

derived  in  such  large 

quantities   that    Texans   claim    it    will   not 

I  thai  product  to  supply  the 
world. 

gines  in  the  world  are  already  it 

tion    in    Texas.      It    i  that    the 

plant    in    the 

that    of    a  pany    in 

my  runs 

a   4800-horsepower   engine.      It   is   such   a 

cement    com- 
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to  10  inches  and  4 
to  12  inches,  respectively,  the  die  head  is 
11  a  vertical  axis  to  a  convenient 
1  one  side.  The  pipe  may 
then  be  run  through  the  head  without  en- 
dangering the  dies.  In  the  Xo.  6  machine, 
range  2'-  to  8  inches,  and  other  smaller 
sizes,  the  die  head  is  arranged  in  sliding 
ways.  It  may  thus  be  slid  to  one  side  and 
out  of  the  way.  The  chuck  at  the  rear  of 
the  spindle  in  some  of  the  smaller  sizes 
B  of  the  -elf-centering  two-jaw  variety 
operated  by  a  screw  having  right-  and 
left-hand  threads.  With  'ome  machines 
two  die  heads  are  furnished,  dividing  the 
range  of  the  machine  hetween  them.  This 
arrangement  accomplishes  the  same  pur- 
pose as  is  effected  by  the  die  supporter. 


lignite 
contain-  t.    of  moisture. 

In  the  manufacture  of  briqu 
which  tl  ave  just 

perfected   calls    for   tl  certain 

heat    and  which    extrai 

70  per  cent,  of  the   1         .  ■  ing  the 

tar.  or  pitch,  as  a  hinder.  In  this  way  the 
thing     to     ag- 
glomerate the   fuel   i-   obviated. 

The  lignite  I  rid  from 

Texarkana  to  Laredi 

the   Stale.   The  lied-  are  practically 
inexhaustible.    Mines  are  being  worked  at 
Lytic.    Rockdale,    Bastrop, 
Evansville,  Crockett  and   Alba.    I 

•ained   in    the   manufacture 
of   producer   gas    from    lignite,    and    it    is 


pany   in    the   same   section  is   installing   a 

still   larger  plant.      In    San  Antonio  a  Iig- 

nt  is  able  to  run  a 

2500-horsepower    engine. 


The  up   of   three   water- 

lie  rivers  Toce  and 
in  northern  Italy,  has  recently 
■rk.  The  equipment,  says 
Electrical  Engineering  (London),  ha-  a 
capacity  of  20,000  horsepower, 
output  is  taken  over  a  50,000-vo't 
mission    line   to   a    in  in,    from 

which  a' ring  of  feeders,  at  a  lower  prcs- 

ipply    further    distributing 
tions.     The  two  other  large  stations,  when 
complete,  will  be  connected  up  to  the  same 
main    substation. 
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Heating   Feed  Water   with  Exhaust 

from  Gas   Engine.-; 


'    in    the 
countrj    where  the  »  the  ex- 

haust fi  utilized  is  the 

power  plant  of  the  I  .  i<-    rhi  mas  Motor 


engine  >)i;n't.      rhis  unit   hi 
225   revolutions  per  minute,  and  all   four 
machines  arc  operated   in  parallel   at    no 
volts.  T>  lower  Keeler  )>•  lilcrs 

supply  steam  to  the  Skinner  engine,  and 

pickling  tanks  for  « 
off  the  work  and,  in  winter,  for  heating 
the  shops,  which  ha\ 
aria  of  about  250,000  square  feet. 


Water  from  the  shop-heating  system 
and  the  jackets  of  tin  gas  engines  is  re- 
turned to  a  receiver  at  a  temperatun  oi 
about  too  degrees  Fahrenheit.  From  the 
receiver  the  water  is  taken  by  the  pump: 
reed  through  a  heater  which  re- 
ceives  the  exhaust  steam  from  the  Skinner 
engine.  From  the  heater,  the  water  leaves 
at    a   temperature   of   about    140   degret 


FIG.    I.    THE  Tir  '  N'E    UNITS 





=^ 


FIG.    2.      PI   I  \    OF    SI  AII11N 


_____ 


plant     comprises     three     100-horsepower 
Bruce-Merriam-Abbott  gas  engim 

equipped  with  two  cylinders,  14x14  inches, 
and  driving  by  means  of  a  flexible  coup- 
'  j1  .-kilowatt  Bullock  dynamo  at 
a  speed  of  275  revolution-  per  minute. 
There  is  also  a  200-horsepower  Skinner 
automatic  engine,  with  a  P.ullock  dynamo 
mounted  directly  on   an   extension   to  the 


The  gas  engines  carry  about  full  load 
in  winter  and  half  load  in  summer.  In 
either  case  considerable  heat  was  lost  in 
tust  of  the  gas  engines,  and  the 
ingenious  arrangement  shown  in  Fig.  2 
was  devised  bj  George  Bowmar,  chief 
engineer  of  the  plant,  to  reclaim  as  much 
of  this  heat  as  possible  and  utilize  it  in 
r   feed  water. 


and  is  conveyed  to  groups  of  small  pipes 
inside  the  main  exhaust  pipes  of  the  gas 
engines.  These  are  6-inch  pipes,  and 
inside  of  each  one  arc  arranged  four  I- 
inch  pipes  in  parallel,  as  indicated  in  the 
drawing,  to  carry  the  water. 

\s  will  be  noted,  the  three  exhaust 
pipes  from  the  engines  terminate  in  a 
drum,  which  is  20  inches  in  diameter   and 
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4  feel  long,  and  from  here  on  the  exhaust 
gases  pass  through  .1  single  pipe  10 
in  diameter.  Some  distance  from  the 
drum  a  tee  in  the  to-inch  pipe  allows  tin- 
be  conducted  to  atmosphere  and 
the  small  l-inch  pipes  to  project  through 
the  outer  flange.  The  small  pipes  terminate 
in  manifolds,  as  indicated,  ami  from  each 
Manifold  a  connection  is  made  to  the  feed- 
lain  at  the  rear  of  the  boilers. 
In  the  exhaust  pipe  of  No.  1  engine  there 
are   240    feet    of    l-inch    water    pipe,   con- 


A  High  Pressure  Turbine  Operated 
as  a  Low  Pressure  Unit 

I'.v   \V.  (I.  R01 

An  interesting  and  novel  feature  in 
ni  operation  i>  found  in  the 
electric-light  plant  of  the  Canton  Electric 
Company,  1  .mi. hi,  O.  In  thi 
are  two  Russell  engines  "i  500  horsepower 
each,  one  600-horsepower  McEwen  engine, 


FIG.  .1     WATER  PIPES  EMERGING  FROM    TEE   OF    EXHAUST    MAIN 


of  four  60-foot  lengths  in  parallel. 
That  of  Xo.  2  engine  houses  200  feet  of 
pipe  and  that  of  Xo.  ,5,  four  40-foot 
lengths. 

The  water  enters  the  boilers  at  a  tem- 
perature of  from  j.?o  to  240  degree-  Fah- 
renheit The  entering  temperatures  are 
measured  by  separate  thermostats  for 
each  engine,  and  indicated  on  gages  Incited 
on  the  hoard  shown  just  under  the  clock 
in  Fig.  1.  On  this  board  there  are  also 
a  recording  pressure  meter,  n 
scale  meter  which  gives  the  pounds  of 
coal  burned,  a  recording  voltmeter  and 
other  instruments  -bowing  at  a  glance  all 
the  operating  data  of  the  station  except 
'electrical,  which  is  registered  on  the 
-witchboard  at  the  opposite  end  of  the 
room.  The  system  as  designed  and  in- 
stalled by  Mr.  Bowmar  ha*  been  in  service 
for  some  little  time  and  has  given  the 
beat  of  satisfaction. 


and    one    Alii    • 

krith  'V  lindei     t8  and  30  bj  36  inch 

stroke,    running    at     1 15    revolutions  per 

minute  and   exhausting   into   12  inch  pipe 

at    atmospheric    pressure.      There 

a  Curtis  turbine  of  500  kilowatts  capacitj 

and  a  50O  I  ill  iwatl     Vli     I   halmers  turbine. 

turbim    was   originally   in- 
stalled   with    the    intention    ol    operating 

it     with     live     steam,    and     this     was    done 

for  some  time,  until  General  Manager  \Y. 
C  Anderson  devised  and  put  into  practice 
ing  ili''  turbine  with 
the  exhaust  steam  from  the  Allis  1  hal 
mers  cross  compound  engine.  This  scheme 
worked   so   successfully    that    it    has   been 

ih.m1i     a    permanent    feature. 

The  Curtis  turbine  is  piped   in   between 
the   Allis-Chalmers   engine   and   r 
densei     I  he  exhaust  strain  from  the  engine 
passrs  through  a  12-inch  pipe  .11    <  pounds 
abovi    atmospheric  pressure  and  exhausts 

into     the     turbine     between     the     first     and 

econd  stages,  the  worl<  being  done  on  the 

second  stage.  The  turbine  then  exhausts 
into  the  condenser,  which  carries  a  vacuum 
of  from  _>7'_.  to  28  inches,  big.  1.  repre- 
senting an  elevation  and  part  sectional 
view  ..f  the  unit,  shows  the  manner  in 
which  the  exhaust  steam  is  delivered  to 
the  turbine. 

With   the   engine   carrying  its   full   load 
of   400  kilowatts,    tin-   turbine   will   develop 

about  340  kilowatts  from  the  exhaust 
steam.     Owing  to  the  fact  that  the  turbine 


In  razing  the  walls  of  the  oldest  build 
ing  in  Pottsville,  Penn..  a  casket  was  un- 
earthed which  contained  lumps  of  primi- 
tive coal  and  a  unique  document.  The 
parchment  states  that  these  lumps  were 
chippings  from  peculiar  "black  stones," 
by  Colonel  George  Shoemaker,  of  Potts- 
ville, taken  in  [829,  before  the  commercial 
value  of  anthracite  was  known  as  a  com- 
modity for  domestic  or  even  industrial 
purposes. 


FIG.    I.     MF.TIinn  OF    MlMITTINT.   STF\M    TO   THE    SECOXD    STAGE 
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normal 

perative, 

I    without    the 

• 

il  the  exhau 
. 

of   the   turbii  which   permits 

'u'    and 
then  admitti 
■  ry  the  additii 


•1  ucted,  which 
1-  illusti 
between  the  base  oi  the  turbine  and  con- 

■  !   with  an  uprighl   p 
the  end  of  which    is  placed   an 

.  Ive,  the  stem  being  fitted  with  a 
pulley  F.  I  wo  guides  . !,  only  one  of 
which  is  shown,  arc  supported  by  the 
brace  B.  at  the  top,  and  secured  to  the 
turbine  base  ;it  C.    1  the  pur- 

;    guiding   the  weighl    D  as   it   de- 
scends.    To  the  top  of  the  weight   D,  a 
is  attached,  the  other  end  being 


weight  /'  i"  fall  with  its  attached  cord] 
which  in  turn  revolves  the  valve  wheel 
/-,  thus  opening  the  valve  and  allowing 
1-I1  mi. 1  the  condenser,  breaking 
the  vacuum,  when  the  turbine  comes  t<j 
a    stop. 

The  piping   from  the  different   engine! 

'1   that   the  steam   fr<  in  an] 

engine   1  in    the   turbine,   the 

exhaust    header    being    placed    under    the 

engine-room    il< 

hausting   into 

engine  is  not  rut 

be  utilized   t<>   suppl)    the  exhaust    -team, 

which   is  simply  drawn  through   tin-  tun 

1  rin i-  <ni  its  way  i'  1  tin-  ci indi 

The   writer  1-   indebted  t<>  Chief   EngJ 

1      I  '1. 111    i.  r   data   pertaining   to 

imbination  in  turbine  prai  ti< 


FIG.    2.     SHOWING    ATTACHMENT   OF  VACUUM-BREAKING   1JKVICE 


340    kilowatts.      With    a    load    abi 
kilowatts,    the    pressure    in    the    exhaust 
from  th'  exhaust 

exhaust 
steam  is  of  no  avail,  and  live  steam  must 
he  used. 

It  is  evident  that  if  no  precaution  were 
taken  for  governing  the  speed  of  the  tur- 
bine, there  would  he  danger  of  its  run- 
ning away  in  case  the  circuit-breaker 
should  fly  out  or  the, load  he  suddenly 
taken  from  the  line.  In  order  to  prevent 
such    an    occurrence,    a    homemade    vac- 


V  U-lOl  III  Oil.  MM I.  lilt 

er    being    placed    undi 
floor    and    all    engini 
11.     In   this   manner,   il   onq 
running  anothei    engi in 


wound  around  the  wheel  on  the  valve 
stem  at  the  top  of  the  air  pipe,  a-  shown 
at  /•'.  This  weight  is  sustained  by  the 
catch  (',.  which  i-  held  in  position  by  the 
weight  //  on  the  end  of  the  lever  con- 
necting  thin 

ding  from   the  catch  G  is  a  lever 
/.    which 

at     the      end      that      the      weight      /..      on 

p    valve,   when   it   operates    due  to 

d,   will   just    touch    the   end 

of  the   rod  /.   forcing  it   down,   which  dis- 

the    catch    G    and    permits    the 


Preserving  Water  Power  Sites 

To  frustrate  an  alleged  attempt  on  tin- 
pan  of  combinations  to  obtain  control 
of  the  water-power  sites  of  the  cotifitry, 
and  i"  carry  out  tin-  policy  of  the  ad- 
ministration for  the  conservation  of 
natural  resources,  approximately  forty-two 
thousand   acres  of  land   for  water-powa 

sites  were  temporarilj    withdrawn  recently 

in   Colorado,    Montana  and   Utah   bj    Mr. 
I  'iet  1  e,  acting   si  cretarj   o.f  the  interior. 

["he    withdrawals    consisted    of    28,41! 
acres  of  land   along   tin-  Grand   river,  in 

Utah;  000;  .1  ii  -  along  the  Judith  river, 
in  Montana,  and  3529  acres  along  the 
Blue  river,  in  Colorado.  This  is  the  larg- 
est number  of  temporary  withdrawal 
made  in  a  single  day.  and  indicates  t hat 
ihe  policy  of  preserving  these  great  watflH 
power  sites  to  the  Government  will  he 
vigorously  pursued.  Mr  Pierce  declarJI 
that  combinations  have  undertaken  to  ac- 
quire control  ..f  the  country'-  wati  1  powjj 
resources,  and  that  with  a  view  to  pre 
venting  moni >p< ili  ation  of  them,  lands  <>i 
which  water  power  sites  are  locale. 1  an 
gradually  being  temporarily  withdrawn. 
\11  tin  withdrawals  will  he  reported  u 
ami  recommendations  made  f." 
legislatidfi  to  preserve  power  sip  to  fni 
Government. 


One  of  the  new  10.000-horscpow .  r  tur 
bines  in  power  house  NTo.  .1  of  the  Xiagar; 
Falls  Hydraulic  Power  and  Manufactur 
ing  Companj  broki  down  recently  am 
two  employees  wen  injured.  The  casiflj 
burst,  and  a  pii  ce  of  metal  was  hurlei 
the  station,  which  was  partly  flood 
ed  with  the  outrush  of  water.  \t  th' 
time  the  wheel  was  moving  under  ahotl 
75-pound  pressure,  hut  has  withstOOl 
much  higher  pressure.  A  defect  in  tin 
■  is  suspected  as  being  responsibl 
for  the  break. 


Strange,  that  the  man  who  connects  U| 
a  fan  to  discharge  dust  into  an  nir-tigh 
box  often  fails  to  understand  why  it  doe 
not  work. 
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Engineers'    Examination    Questions    Answered 

These  Are  Believed  to  Be  Accurate  Answers  to  the  Selected  List  of 
Examiners'    Questions    Which    Were    Published     Some     Months    Ago 


B    Y 


L 


JOHNSON 


FR    ANT!    TlIF.    F.XlWXFFR     fl 

\    100S,   a    number    of    dig 

lion     questions      wore     published. 

questions     were     asked     by 

examiners    in     different     localities    where 

-    license  laws  are  in   force.     The 

-.    with    what    are    believed    to    be 

■    How  : 

I.     It    is    desired    to    carry    125    pounds 

"ii    a    horizontal    tubular 

"    feet    lon^    by    66    inches    in 

A  hat     thickness     of     plate     would 
in  the  shell  of  this  boiler, 
ing  a  tensile  strength  of  60,000  pound-  per 
inch  in  the  plate? 

:n>      t"      be      used 

decided    upon    before    the    thick- 

the  plate  can  be  calculated.    Wi  h 

die    strength    of    the    plates    60.000 

er  square  inch,  a  factor  of  safety 

a  quadruple-riveted  double-strap 

[  of  94  per  cent,  of  the  strength 

sheet,  the  thickness  of  the  sheet  is 

ed  by  the   formula  for  the  thick- 

F  the   sheet : 

.<  = 


tinning   numerical   value-    and   work- 
>ut  the  equation   . 


"5  X  5  v  33 
56,450 


—  0.365, 


<r  practically   A  inch  for  the  thickness  of 

uld  you 
ise  in  the   head-   of   this   boiler,   assuming 
f  the  plate  as  60,000  pounds 
lare  inch  ? 

■  ads     should    he     '/>    inch     thick. 
■  hat     type     of     girth     joints     and 
>ed    and 
vhat  i<  the   strength   of  the  plate? 

-    upon   the   girth    -earn   can 
one-half    thi  ipon    the 

ongitudinal  seam  a  single-riveted  seam 
»'ith  a  calculated  strength  of  56  per  cent. 
tl  the  strength  of  the  whole  or  undrilled 
neet  may  he  safely  used.  For  the  longi- 
udinal  joint-,  a  quadruple-riveted  double- 
trap  butt  seam  having  a  stl 
>er  cent,  of  the  whole  sheet  will  be  taken, 
(d)  How  many  braces  should  be  used 
n  this  boiler  and  what  is  the  strain  per 
quare  inch  that  you  should  allow  the 
'races  ? 

The  area   unsupported  by  the  shell  and 
he  tubes  should  be  supported  by  1 


through    stays   of   steel,   each    -ta\ 
port     bj     mean-    of    crowfeet,    angle,     tie, 
er   channel    bars   06   square    inches,    which 
would    bring    a    stress    of    i-'.ooo    pounds 
on    each  <i   pounds    for   each 

square      inch      of     cross-sectional      ana 

of  the  stay.      If  the  end-  of  the   stays  pass 
the    he-ads    and    are    secured    by 
nuts,  they   should  be   _>  inches  in   diameter 
•where  the  thread   i-  cut. 

Allowing     the     top     row     of     t\ 
1  the  shell 

g  that  the  head 
i-  sufficiently  supported  t"  a  line  J  inches 
above  the  tubes  and  3  inches  from  the 
shell,  will  give  an  area  of  658  square 
inches  to  he  supported  by  the  stay>.  The 
pressure  upon  this  surface  would  amount 
to   82,250   poun  ij.ixio   pounds 

per    stay    would    require    -even    -1. 
a  manhole  is  put  in  the  front  heai 
the  tubes,  two  additional   stay-,   each   side 
of  the  manhole,  should  be  used. 

(e)  Where  should  the  water-column, 
steam  and  feed-water  openings  lx 

Steam  and  water  connections  for 
the  water  column-  -In  uld  he  made 
through    the    front    ) 

near  the  top  and  the  one  for  water  about 
I   foot  below  tl  upper  row  of 

tubes.  The  feed-water  pipe  should  enter 
through  the  front  head  just  above  the 
upper  row  of  tubes,  pass  to  the  rear  of 
the  boih 

discharge    downward     between     the     shell 
and  the  tubes.     These  pipes  should  all  be 
V/2  inches  in  diameter.     The  botto 
cock  should  he  placed  3  inches  ah 
level  1  f  the  top  row  of  tubes. 

(f)  How  should  a  dome.  30  inches  in 
diameter  by  30  inches  high,  be  constructed 
and  attached  to  this  boiler? 

If  a  dome  is  used  it  -1  ould  bi  of 
the    same    material    ai  -    as   the 

shell,  with  double-butl  and  strap,  double- 
>uld   lie   Hang 
shell  of  tl 
The   head    should    be    dished    upward.    '< 
inch   thick,   single-riveted   to   the   shell   of 
the    dome    and    furnished    with    a    nozzle 
for  -team  connection  or  with  a  r  ii 
manhole   opemng.      The   opening   through 
the    boiler    shell    to    tl  '    .uld    he 

of  the  same  size  as  the  opening  in  the 
head  of  the  d 

2.  How  would  you  inspect  a  new 
boiler? 

Tn  inspecting  a  new  boiler  it  should  he 

'  ly     examined     inside     and     out. 

Stavs  and   rivets   should  he  sounded   with 


a   hamn  all   seams  and 

calculated     and     an 
hydrostatic   test   app! 
3.     How    would   you    inspect    th< 

boiler    after    it    had    been    in    -er. 

After  two  year-  of  service  a   thorough 

search  should  signs  of  de- 

•  1,-.    cor- 

rosion,     pitting,     leaking     lube     ends     and 

and    broken    stays,    and    for 

wrong      in      -team,      feed-water, 

blowoff    and    water-column    connections. 

The   safety   valve   and    -team   gagi 
A  also. 
4-     Name   the   vat;  I:,l    kinds 

of  boiler  liable  to  be  found  in  use  in  the 
city  of   Detroit. 

In    a    city    of    the  troit    it 

would     be     expected     that     exam 
nearly    every     type     of    boiler     would     be 
found  in  use,  stationary,  portable,  marine. 
lire-tube    and    water-tube    and     numerous 
varieties  of  each  type. 

5.     What    are    the    particular    pi 
each  of  the  foregoing  types  which 

especial     attention     when     these 
A  ilers  ari    inspi  -ted  ? 

All   parts    which   are    tssible   and   are 

to     deti  rioration     should 

1   attention. 

o      What    p. -in-    of     .1     boiler     may     be 

iron    and    what 

steam    pressure,   under   such   construction, 

would    you    allow    to    be   carried    on    said 

Cast  iron   may  be  safely  used  in  return- 
tubular  boiler  construction  for  -team-  and 
water  columns,  man- 
hole ring  in   the   shell   and   manhi 
ers.  and  the  pressure  to  be  carried 
In    determined   by    the    strength 
longitudi 
iron   part-    u 

7-     In  r  appli- 

ance-  in  ■       1  nditii  m, 

what   would  you  do  about   it? 

When  a  boiler  is  found  operating  in  an 
apparently  unsafe  condition  it  should  be 
shut  down  at  once  and  made  safe,  if  pos- 
sible. If  repairs  which  will  mike  ii  safe 
are  not  possible  the  boiler  should  be  con- 
demned. 

9.  How  often  should  boilers  be  cleaned 
in  the  city  of  Detroit?  I-  there  any  dif- 
ference between  the  summer  and  winter 
seasons  ? 

This    must    be    determined    by    experi- 
ence   in    each    case.      Where    a    boiler    is 
operated    to   the   limit   of   its   capacity   24 
•lay  it  will  probably  be  m 
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lugust   17,  M(»i 


■ 

between 
summer  and  winter  in  the  attenti 

;    the   lake   and 
furnish  the  water  which  is 

r  in  the  summer  than  in  the 

summer 

to.     v.  •   commend  th( 

prevent 
rmation    in   boilers?      It    - 

conditions  where  the 

■mis   is   advis- 

al  ready    badly 

g    water   which 

per     cent,     of     scale-making 

matter  ii  fed  into 

r  with  the  feed  water  in  correct 

d  as  regularly  as  possible, 

ni  t  intermittently. 

II.     What    precaution    would    \ 
boiler? 

lUghly    Cleaned    inside 

and   out.  and   the  handhole   and   manhole 

allow  a   free  circula- 

air.     All  of  the  accessible  outside 

surface    should    be    scraped    and    painted. 

rmulas   for   estimatii 
working  pressure  and  bursting  pressure  of 
tubular  boilers  and  drums   of   water-tube 

To  calculate  the  working  pressure  of  a 
cylinder   multiply   the    tensile    strength    of 
the  sheet  by  its  thickness  and  this 
by  the  percent  h  in  the  joint 

and  divide  this  result  by  the  product  of 
the  radius  and  the  factor  of  safety.  This 
rule  is  expressed  by  the  formula: 

Strength  X  thickness  X  strength  of  joint   _ 
Radius  X  factor  of  safety 
Working  Pressure. 

For  the  bursting  pressure  the  rule  and 
the  formula  are  the  same,  with  the  omis- 
sion of  the  factor  of  safety: 

•  <gth  X  thickness  X  strength  of  joint    _ 

Bursting  pr- 
Give    the    formula    for    estimating 
safe  working  pressure  and  bursting  pres- 
sure of  flat  surfaces,  such  as  fire  1 

boilers   and   water   less  and  tube 
headers   on   water-tube  boilers,  etc. 
Such    surfa 

at  all,  this  be 
tributed   among  the   supporting   bi 
stays,   and   the   bursting   pressure   will   be 
the  tensile  strength  of  the  stay  divided  by 
the  area   supported  by  the  stay. 

The  formulas  for  the  bursting  and 
working  pressures  of  flat-stayed  surfaces 
would 

Strength  of  stay 
Supported  area 
Strength 


IT'  rking  P 


Working  Pressure 


Supported  nrta  X  factor ' 
of  safety 

In  the  headers  of  water-tube  boilers  the 

■weakest    section    is    the   ligament    between 

two   tube   holes     or     handholes     and     the 


bursting  ■  ilculated  by  dividing 

the  ligament  by  the  area 
!  by  it-      The  formulas  wi 

ippcrtcd 

Art  ■     ad   r 

tfety 

14.  If  stay  bolts  are  4  inches  fr<  m  cen- 
ter to  center,  with  too  gage  pres- 
sure what  would  be  the  steam  pri 

each  stay  boll  ? 

With  a   pitch   of   May  bolts  of  4  inches 
from    center    t..    center    each    would    sup- 
port an   area  of   16   square   inches   less  the 
:tional   area   of    the    stay,      [f    the 
r    square    inch 
each    boll    will    sustain    a    stress    of    1600 
minus   100  pounds  for  each  -i|uare 
al  area  of  the  stay. 

15.  What  is  the  value  of  a  hydro- 
static test  on  a  boiler;  how  much  above 
working   pressure   should   such   a   test   be 

Why  ? 

It  reveals  leaks  at  rivets,  tube  ends, 
-cam-  and  oilier  points  that  could  not 
Otherwise  be  found.  It  should  be  carried 
50  per  cent,  of  the  working  pressure  above 
the  regular  working  pressure  to  insure  a 
working  margin  of  safety. 

The  hydrostatic  pressure  should  not 
exceed  the  elastic  limit  of  the  material  of 
which  tlie  boiler  is  made. 

[6.  How  long  should  this  test  pressure 
be  maintained  ? 

Pressure  should  be  kept   on   the   boiler 

long  enough  to  ma-kea-thorough  cxamina- 

■    lie    ends,    rivets,    stay 

bolts  and  all  other  points  where  leak-  or 

weakness   might    show 

17.  Would  you  use  hot  or  cold  water 
for  such  a  test  ?     Why? 

If  possible,  lukewarm  water  should  be 
used.  If  the  water  is  much  colder  or 
hotter  than  the  boiler,  strains  caused  by 
unequal  contraction  or  expansion  might 
-tart  leaks. 

iS.  What  examination  should  be  made 
of  a  boiler  after  applying  such  test? 

Thorough  external  and  internal  inspec- 
tion should  follow  the  hydrostatic  test  and 
the  safety  valve  and  steam  gage  should  be 
I    and,   if  necessary,   adjusted 

19.  Which  should  be  next  to  the  boiler, 
a  globe  valve  or  a  check  valve? 

In  order  to  provide  means  of  examina- 
tion or  necessary  repairs  to  the  check 
valve  a  stop  valve  should  be  placed  be- 
tween it  and  the  boiler. 

20.  Where  should  a  blowoff  pipe  be 
attached  to  a  boiler? 

In  a  horizontal  tubular  boiler  the  blow- 
off  pipe  should  enter  the  bottom  of  the 
shell  near  the  rear  end,  unless  there  is  a 
mud  drum,  when  it  should  be  taken  from 
the  bottom  of  this  drum.  In  all  classes  of 
boiler  it  should  be  taken  from  the  low- 
est possible  point  in  the  water  space. 

21.  Name  four  different  kinds  of 
brace  in  a  boiler  and  di  scribe  each,  tell- 
ing where  used.  etc. 

Gusset    stays,    screw    stays,    palm    stays 


and  through  stays.  Gusset  stays  are  tri- 
angular -nips  ,,f  sheet  metal  secured  I 
the  heads  and  -lull,  of  boilers  by  angle- 
or  T-iron  "feet,"  They  are  largel)  u-cd 
ill  Lancashire  and  similar  hoihr-.  Screw 
s!ays,  coinnioiih  called  staj  bolts,  are  used 
the  flat  sides  of  lire  box  boil-i 
ers,  the  ti  of  Hi  111.    h<  lilers,  etc 

They  are  threaded  the  entire  length, 
screwed  through  both  sheet-  and  headed 
over  at  the  ends.  Tabu  stays  have  en 
larged  flat  end-,  one  of  which  in  riveted 
to  the  boiler  head  and  the  other  to  the 
-hell.  They  are  also  sometimes  used  I 
support  the  flat  end-  of  steam  domes. 

Thro  1  from    end    to   end 

of  the  boiler  and  at,-  usually  mad.'  v.  itli 
enlarged  ends,  threaded  and  fitted  with 
nuts  inside  and  out  on  both  head-.  They 
are  used  above  the  tube-  and  usually,  al 
below 'where  there  i-  a  manhole  in  the 
head   below   the   tube-. 

22.  What  parts  in  a  boiler  are  first 
affected  by  low  water? 

It  would  b,-  the  top  of  the  tire  line;  the 
crown  sheet  of  a  locomotive  boiler,  the 
top  of  the  furnace  in  a  Scotch  boiler  and 
the  rear  head  just  above  the  lubes  in  ; 
horizontal  return-tubular  boiler. 

23.  What  is  a  pressure  gage  used  for 
and  does  it  contain  water  or  steam  ? 

It  is  used  to  indicate  pressures  ii 
boilers,  closed  vessels,  pipes,  etc.  I 
should  contain  water. 

24.  What  kinds  of  boiler  are  mosfi 
in  use?     Describe  them. 

Probably  there  are  more-  horizonta 
tubular  and  locomotive  lire  box  boilers  it 
use  than  any  other  types.  The  horizonta 
tubular  boiler  consists  essentially  of  l 
cylindrical  shell  closed  at  the  ends  by  fla 
heads  through  the  lower  two-thirds  o 
which,  from  end  to  end.  pass  tubes.  ThoS' 
parts  of  the  heads  not  supported  by  th> 
tubes  are  braced  by  stays  of  some  kind 
The  horizontal  tubular  boiler  is  usual! 
inclosed  in  brickwork.  A  locomoth 
or  fire-box  boiler  is  composed  of 
cylindrical  shell  riveted  to  a  rectangula 
fire  box,  with  a  semicircular  top  and  wit 
vertical  (sides.  The  tire-box  portion  1 
double,  having  a  water  and  a  steam  spac 
between  the  inner  and  outer  shells,  whic 
are  supported,  where  necessary,  by  sta 
bolts  and  crown  bars. 

25.  What  is  the  space  called  in  whic 
combustion   takes   place' 

In  the  horizontal  tubular  boiler  th 
space  back  of  the  bridgewall  is  commonl 
called  the  combustion  chamber.  In  som 
types  the  combustion  takes  place  entirel 
in    the    lire-box    or    furnace. 

26.  What  is  a  butt  joint  and  what  is 
lap  joint  ? 

Two  plates  placed  edge  to  edge  with  tl' 
joint  covered  by  one  or  two  cover  plat( 
are  said  to  be  butt-jointed.  A  lap  joii 
i-  on,  in  which  one  plate  overlaps  tr 
other. 

27.  What  is  a  safety  valve  for" 

To  prevent  pressure  in  any  closed  ve 
sel,   steam  boiler  or  system  of  piping  fxOl 
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eding  a  predetermined  limit,  hy  opon 
Mil  relieving  tin;  pressure  a-  the  limit 
Intl. 
38      What  is  a  steam  gage  used  for: 
To  indicate  the  pressure  of  steam  within 
the  boiler. 

20.     It'  your  boiler  were  foaming,  how 

«  mid   you    remedy    it    enough    to   keep   on 

ing.  without  shutting  down  the  plant? 

ding    and    blow  ing.      It    may    be 

to   slow    down   or   even   stop   the 

ig  enough   to  find  the  water  level 

e  boiler.      It'  the  boiler   lias  a   surface 

blow    it   should  be   used   freely. 

',',  hat   is   priming,   and  what   is  the 

Priming   is  the  carrying   of  water   from 

boiler,   in   the   form   of  spray,   with   the 

in    into    the    main    steam    pipes.      It    is 

ised   by    restricted     steam     - 

circulation   and   the    forcing   of   the   boiler 

I     bevotnl   its   normal  capacity. 

31.      What    will    sediment      in     a     boiler 

If  in  large  quantities   it   sometii 

over  the  surfaces  cxpi  sed  to  the  lire, 

ping    the    water    from    coming    in    con 

with     the     iron,     causing     "bagged" 

ts,    collapsed    furnaci     tubes,    dropped 

crowns,  etc. 

.;_*.     If  you  -  mr  boiler 

m    and    the    steam     gage     showed       (0 

It  ds     more     pressure     than     the     usual 

ff  pressure,  what   would   you   do 

Reduce  the  pressure  to  normal  by  cover 

ing  the   tire,   checking  the   draft,   etc.      At 

normal     pressure,     lift     the     safety     valve 

lly  by  the  lever;  later,  test  both  gage 

and  valve. 

;es  of  the  water  glass 
•me  level  of  the  watc  r  in 
the  boiler. 

Foaming  of  the  water  in  the  boiler,  and 
the  pipe  leading  to  the  gage  gla--  becom 
ised. 
34     What  causes  boilers  to  bag?     How 
prevent    it? 
ire  caused  b\   overheating  portion, 
the  sheet   while   under  pressure.     Sedi 
ment,  mud  or  masses  of  scale  settle  on  the 
•  t,   preventing    access   of   water   and    the 
metal,  being   softened   b\    the   heat,  yields 
and     stretches     into    the 
form  of  a  pocket   or  bag       I;   ci  n  be  pre- 
ted   by    keeping   the   boiler  clean. 
.(5.     If   the     water     in     the     gage     glass 
lid    drop    out     of    sight,    what     would 
you  do? 

Cover  the  rirc  with  coal  or  ashes,  close 
the  damper  and  search  for  the  cause  If 
not  found,  close  all  opening-  to  the  boiler 
and  allow  it  to  cool,  h  should  be  in 
spected   before  being   fired   again. 

3&  What  part  of  a  horizontal  return- 
tubular  boiler  is  first  endangered  by  low 
water - 

The  rear  head  just  above  the  level  of 
the  upper   row  of  tubes. 

37.  Diagram  a  separator  and  ex- 
plain  it. 

In  the  design  of  a  separator  an  effort 
is  made  to  deflect  the  water  in  the   steam 


from   the   path   which    the    steam    follows 
In   the   type   shown   by   the   accompanying 

sketch  steam  enters  at  A  and  is  given  a 
Swirling  motion  hv  the  shape  of  the  inlet 
which  lliiovvs  the  water  to  the  side  of 
the  separator,  downward,  whence  it  runs 
to  the  receiver,  while  the  steam  passes  up- 
ward through  the  central 
at   B. 

38,      What    pressure   cm   yoil    gel    with    a 
inch  steam  piston  and 
:    pisti  in,     with    80 
sure? 
The  ari  inch  e  is  44.170 

square    inches.      The   area    of  a  5  inch    cir- 
cle is   to  635  sq                           If  friction  of 
tin  i 
1 1  179   ■   80  -:-  1  1.635  180 
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would  be  the  pressure  obtainable.  Or, 
as  the  areas  of  all  similar  figures  are  pro- 
portional to  the  squares  of  their  corre- 
sponding dimensions.  So  time-  the  square 
livided  by  the  square  of  5  will  give 
irrect   result.   180. 

><).  If  a  pump  will  force  water  11*1 
feet  upward,  how  far  will  it  force  il  to 
add  a  ao  ction   lift  ? 

Adding  to  the  suction  lift  will  1 

I  hich     a     pump     will     raise 
water.      It    will    force   water    [00   feet,  or  So 

feet   under  pressure  and  20  feel   by  what 

Il  -I    suction. 

the  limit  of  bight  to  which 
the  pump  will  force  water  without 

lift    then    there    will    have    to    be    as    main 
feet     taken     from    the    column    of    water 


..1.  ivc  the  pump  .1-  an   addi  1 

added   to  the   suction   lift 
then   the  pump   will    1  iter   onlj 

IVl     its<  It 

40.  I  low    far  will  a  pump  draw 
vertically   and  horizon 

At    the    sea    level    the    vertical   limit    is 

about    34   feel    with   a   perfect   pump,   but 

ow    .11    this   bight,  as 

the  atmo  un    on   tin 

of   the   water   would   Ik    balanced   by   the 

11  the  sue- 

bi    .hi    1111I1.1I 

cause    a    il.iw       I  he 

'  rv    practical   limit  is   found  to  be 

about   to  feet  le-s.     \\  pi,  an  air  tight  sue 

ip  'ii  pipe  «  ater  may  be  drawn  hori  tontallj 

any    pi  nice. 

41.  Why     will     not     a     pump     lift     hot 

V, 

Because  as  the  pressure  on  the  surface 

of  the  water  i-  reduced  -team  is  gem  rated, 

which  tlows  to  the  pump  instead  ol  wati  1 

Should    a    pump    become 

-  1  eral  times  in  a  day,  how   would 

von    remedy    il  ? 

If  possible  the  vertical  distance  between 
the  pump  and  heater  should  be  increased. 
As  the  pump  must  be  below  tin 
of  supply  when  pumping  hoi  wain  the 
head  should  be  sufficient  to  lift  the  suc- 
tion valves  and  fill  the  cylinder  with  water 
.1-    the    piston    recedes. 

If  this  is  not  practicable,  a  little  cold 
wiiter  may  be  let  into  the  suction  pipe  to 
reduce  the  temperature  of  the  water  with- 
in working  limits,  or  it  might  he  possible 
to  increase  the  head  by  carrying  a  higher 
water  level   in   the   In 

43.  What  is  the  diffi  r,  11,-e  between  a 
single-  and  a  double-acting  pump? 

StrictI)  speaking,  a  single-acting  pump 
is  one  which  acts  in  one  direction  only. 
This  definition  would  limit  singli  Mime 
pumps  to  tin  -e  with  valves  in  the  pis 
ton,  such  its  common  house  pumps  and 
rhe  ordinary  jet  condenser  air  pump. 
Plunger  and  piston  pumps  which  draw 
in  and  force  out  at  one  end  of  the  cyl- 
inder   '  inly    ari  1  ailed    single 

\  double-acting  pump  is  understood 
to  be  one  in  which  the  piston  while  draw- 
ing water  into  the  cylinder  at  one  end  is 
iit  the  same  time  forcing  it  out  at  the 
other;  that  is.  the  piston  .acts  or  forces  on 
both    -" 

11  What  is  the  least  number  of  valves 
required  in  the  water  end  or  the  water 
O Under  of  a  duplex  pump ? 

duplex   pump   i~   usually  double 

u  tii  Hi  and  •  me 

of    each 

1  .   or  eight   valves  in  all. 

45.      Which    pipe    in    a    pump    should    be 

thi     largci     thi      111  tion    1  n    thi     discharge 

pip,:-     Why? 

The  suction  pipe   should  be  larger  than 
the  discharge  pipe,  in 
friction  in  the  pip  lowest  amount, 

1  alii  iw    thi    pump  cj  linder  to  till 
:i-    rapidly  as  the  pisb 


46,     Which  piston  should  be  thi 

feed    pump,    steam    "r    water. 

1 1  thi  S>  r  1,Kin 

to  the  boiler  which  furnished  the 

ater  than  the  total 
back  pressure  on  th«  water  piston  in  order 
to  move  the  water  i>i-t ■  -n  against  its 
back  pr. 

47  What  i-  the  advantage  of  the  suc- 
tion chamber  on  a  pump? 

It  tends  to  produce  a  steady  flow  of 
water   in  the  instead   of  an 

intermil  irresponding 

i  the  water  piston. 

48  What  causes  the  water  lo  flow  into 
the  cylinder  of  .1  pump  from  a  source  be- 
low the  pump? 

The  motion  of  the  piston  in  the  pump 
cylinder  reduces  the  pressure  in  the  suc- 
tion pipe  and,  the  pressure  of  the  air 
on  the  surface  of  the  water  being  un- 
balanced, water  i-  forced  upward  in  the 
suction 

here  would  you  place  the  globe 
valve  "ii  the  discharge  line  of  a  boiler- 
feed  pump,  and   why? 

\  valve  should  be  placed  as  close  to  the 
pump  as  possible,  in  order  to  allow 
linn  the  pump  out  of  service  without  dis- 
turbing  the  pipe,  or  interfering  with  other 
methods  of  fi 

There    should    he     three    valves     in    the 

pipe  leading  from  the  pump  t"  the  boiler; 
one  between  the  boiler  and  the  check- 
valve,  one  convenient  to  the  boiler  front 
ised  in  the  teed  regulation,  and 
■  ne  close  to  the   pump. 

50.  How  \v..nld  you  give  a  -team  valve 
on  the  engine  more  lead' 

Increase  d  lead  ma; 
the  eccentric  or  by  reducing  tl  - 

51.  What  effect  ha-  increasing  the  lead 
on   the   various   operation-   of   the    valve? 

It"  the  increase  in  lead  ha-  been 
about  by  moving  the  eccentric  all  opera- 
f   the    valve    will    he    earlier.      It"   it 
l.a-    been    accomplished    by    reducing   the 
lap  the  Cutoff  will  occur  later. 

52.  How  world  y.u  inci 
of  an  engine? 

Slight  changes  may  he  made  bj 
ing  the  weigl 

by     adding     to    the     weight     or 
ing     th'  the      -prings.      when 

springs  If  the  chai 

should  he  changed.     The  g 
signed   to   run   at   a   certain   speed   and   the 
pulley  changes   should,  be  such  that  when 
the   engine   is   running  at   the  m 
,-ernor   will    -till   run   at   tl 
for   which    it    was   designed. 

53.  What  is  a  horsepower?     Give  the 

ing    the    horsepower    of    an 
engine. 

A  horsepower  i-  the  equivalent  of  .y.ooo 
pound-  raised  1  foot  in  one  minute,  or 
550  foot-pounds  per  second.     To  compute 


p<  >\\  ER  AND  Till-:  ENGINEER. 

,,|"  an  engine,  multiply   to- 
gether   the    mean    effective     pie-sure,     the 
the    pistOll    anil    the    piston    -peed, 

ami  dividt   this  product   b) 

ini  reasing 

the   horsepower   of   an   engine. 

The  horsepower  of  an  engine  ilia 

creased  b)    increasing   the  mean   effective 
pressure  or  1>\  increasing  the  pi-ton  -peed. 

55.  What  benefit  1-  derived  h>  using  a 
flywheel  on  a  -team  engine? 

Energj    developed    in    the    cylinder    is 
stored   by   'lie    flywheel    and    given    out 
while  there  i-  no  work  being  done  in  the 
cylinder,  producing  an  even  rotatin 
when  i'  nter. 

56.  Describ<  the  operation  of  a  com- 
pound en( 

Steam  1-  admitted  to  the  high-pressure 
cylinder  from  which  it  is  exhausted  to 
the  low-pressure  cylinder.  Steam  is 
usually  used  expansively  in  both  cylinders 

mpound    engine   hut    sometime-,    as 
in  the  case  of  direct-acting   steam  pumps. 
m     i-  11-.  d  full  stroke,  expansion 
taking   place   a-    the   -leam   i-   exhausting 
from   the   higl  Under   into   the 

low-. 

57.  What    i-    a    receiver    of    an    engine? 

Receivers  usually  used   with   compound 
are   vessels  into  which   the  high- 
pressure     cylinder     exhausts     and     from 
which    the     low  pressure    cylinder    draws 
steam. 

58  Why  are  condensers  attached  to  a 
steam   1 

and  thus  avoid 
the  necessitj  of  forcing  it  out  of  the  cyl- 
inder against  the  ol  the  at- 
mosphere. 

•.plain  how  an  engine  pa-  i      ovei 
'iter? 
In   multi-crank   engines,   no   two  cranks 
being   on   the   center   at   the   same   instant 
.  11k    is   carried    past    the   center   by 
pressure  in  a  cylinder  other  than  it-  own. 
In   -ingle-crank  engine-  the  momentum  of 
the   flywheel  moves  the  crank  during   the 
interval   in   which   no  work  is  being  done 
in  the  cylinder. 
60.     What  i-  compression? 
It  i-  the  reduction  of  the  volume  of  ex 
Imder   by 
hausl  port  befi  ire  the 
.  1  the  piston. 

'I,-,  el   of  a    valve' 
It    i-   tin    distance  over  which   the  valve 
in  passing  t%  •  me  posi- 

tion to  the  other. 

62.  Hew   would   you   equalize   the   pis- 
irance  in  an  engini    cylinder  if  the 

!  ead  ? 
By    the   use   of   shims   or   liners   at   the 
connecting-rod   ends. 

63.  How  many  working  edges  has  a 
plain   -lide  valve? 

Four;  two  on  the  0  team  and 

two  on  'he  inside  for  the  exhaust. 

64  Give  in  full  all  you  would  do  in 
getting  ready  to  =tart  and  1  team 

plant,  consisting  of  boilers,  engine-,  pumps 


AugUSt     17.    I'lOo. 
and  feed-water  heater  and  all  piping,  after 

u  had  been  -hut  down  for  one  year? 

ild  he  a  thorough  in-' 

spection     "f    the    boilers,    engine-,    pumps, 

pipmg,  shafting,  pulleys,  belts  and  even 
thin-  connected  with  the  plant.  Boiler! 
heaters  and  all  piping  subject  to  pressufl 

should    In     idled    with    water    and    prc-Miro 

applied.  If  everything  i-  found  to  he  in 
good    working     order,    -nam    should    be' 

rai-ed  and  all  piping  blown  free  from  dirt 
mid     -rale.      The     feed     pump     and     other 

boiler  u>A^  should  be  tried;  then  the 
engine  and  other  machini  1 


Navy    Department    Announces  Ex- 
amination    of     Engineers      for 
Training  Station 


The  navj  department  ha-  announced 
an  examination  of  applicants  at  the  federal 
building,  Chicago,  111.,  August  24  next,  for 
the  purpose  of  idling  the  positions  of  ■  n 
gineer-in-charge  of  power  plant,  at  $5.04 
pel  day,  and  assistant  engineer,  at  $4 
per  dr.  at  the  luit.'d  States  I  r  :nung 
Station.  Great  Lake-.  Northern  ChicagJ 
111. 

The      candidate      receiving     the     highest 

-.■  1  rage  « ill  1"  appointed  to  the  $5.04 
position  and  the  candidate  receiving  the 
next  highest  average  will  be  appointed  to 
the  $4  place, 

The  examination  will  be  open  to  all 
comers  who  can  give  evidence  of  experi- 
ence in  the  kind  of  work  for  which  they 
sr.k  employment,  and  who  are  citizens  of 
the  United  States.  Persons  now  holding 
positions  at  the  station  will  be  admitted 
to  compi  titi  n  ■■  thi  ante  footing  as 
other  applicant 

Applications  will  be  addressed  to  the 
"Commandant,  Naval  Training  Station, 
Great     I  Ni  rth    Chicago,    111.."    and 

bi    di  liven  d    t<  1    him    r    before 

Saturday.  August  21,  1000.  No  applica- 
tion  received  after  that  date  will  1 ■ 

sidered. 

Each  applicant  will  slate  in  his  applied 
tion  his  11.1111. .  agi  .  n  sidi  nee,  citizenshifl 
occupation,  and  previous  emplofl 
menl   or  work  done. 

The  applications  will  be  accompanied  by 

evidence  p  and  by  1  ertificatB 

preferably    from    previous    employers,    as 

aracter,     habits     of     industrj      and 

sobriety,  and   skill  and  experience  in  work 

of  the  kind  required. 

Applicant-  will  be  informed  of  the  date 
upon  which  they  will  be  required  to  re- 
port for  examination. 

The  examination  will  be  practical  in 
character,  having  reference  exclusively  to 
the   requirements    of   the    positions    to   I 

filled. 

I  he  applicant'-  antei  edents  and  experi- 
ence, as  well  as  the  character  of  his  pre- 
vious work,  will  he  duly  considered  by 
the  hoard  in  making  its  recommendations. 
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Practical     Letters     from     Practical     Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to   Know    About   Your   Work,   and   Help  Each   Other 

WE     PAY     FOR      USEFUL     IDEAS 


Increasing    the   Power   of   a   Gas 

Engine  by  Cooling  the 

Exhaust 


In  Power  for  Jul)  13,  in  the  article  on 
the  Diesel  engine,  the  idea  1-  presented 
that  by  reducing  the  volume  of  the  ex- 
haust gasi  ng,  the  work  done  111 
expelling  them  against  the  pressure  of 
the  atmosphere  is  reduced  and  that  hcuce 
..}■  delivered  by  the  engine  zvill 
cspondingly  increased.  The  same 
idea  was  brought  forward  some  months 
ago  in  another  trade  paper.  This  is  cer- 
tainly  important   if  true. 

why  not   apply  the  same  principle 

to  the  steam  engine  and  use  a  condenser 

any  vacuum  pump.     The   volume 

of  the  exhaust   steam  would  he  reduced  to 

■ 'tiling  and  the  work  of  expelling 

it  from  the  condenser  to  the  atmosphere 

ie  insignificant.      Probably  no  one 

anj    power  by  such 

an  arrangement,  but  the  principle  is  exact 

ly  the  same  as  in  the  ;_:as  engine. 

The  fuel  used  b\  a  gas  engine  contains 
a  definite  amount  of  energy.  Fart  of  this 
energy  is  carried  off  by  the  jacket  water 
in   the    form   of   heat,    another   portion    is 


cooler  (or  condenser)  to  reduce  the  back 
pressure,  but  the  smaller  volume  of  con 
ilensed    steam    makes    this    method    much 

I 

\Y    \Y    Wl 
Clyde,  <  Ihio 


Cooling  Jacket  Water 


I  note  in  the  June  15  nun  ' 
a    method    of    cooling    gas-engine    jacket 
water.      There    is    also    another    method 


Filing  Clippings 


In  the  Jul>  i,t  number  is  a  lettei  bj 
I  Into  N  Owen  on  filing  clippings.  I  have 
used  a  system  much  similai 
several  years  and  believe  thai  I  can  im 
prove  somewhat  upon  his  suggestions 
In  the  first  place  the  envelops  used  by  htm 
■  re  too  in  ill,  requii  ing  that  the  pages 
of  ill'  papi  1  bi  1  ither  folded  or  trimmed 
down,  something  which  could  be  avoided 
with  slightly  larger  enveli 

Again,  1  notice  that  he  pins  the  pages 
together.  Vfter  experimenting  with  sev- 
eral kind-  of  fastenings   1   now  prefer  to 


TEMPER  VI  URE    1  I  -I    OB    -n:  \1  1%.,   \\  vil  K    \l  I  ER   PASSING    IROI  M»    I  HI    CYLIK 
IND  <  OMB1  .-I  ION   i  II  VMBER   01     \    D]     LA  V]  RGN]     .  !     HORS1  1  OW  I 

ENGINE,    IND  SPRAYED    I  III: H    FOUR    NO    10,  OR  1-INCH  S    i    K    SPRA1    NOZ 

ZLES.  EACH  THROWING  1000  GALLONS  PER  HOUR     UNDER     V  PRESSUR]     "I      10 

POUNDS  AT    1  HE   \<ix 


i)-,.,.    <.,,.     Temperature 
iona P   '   ol  ll"i  Well, 


Dee    I 


Temperature 

"t  Water 
After  Spray- 


Difference    in 

Temperature     Dry  and  Wet 
of  Water,        Bu 


Difference    in 
Temperature, 


Relative 
Humid  its 


■  I  IX.;   JACKET   WATER 


converted  into  mechanical  energy,  and  the 
sses  out  through  the  exhaust  valve. 
The  amount  of  energy  left  in  the  exhaust 
?ases  as  they  h-ti:r  the  cylinder  is  not  re- 
duced by  subsequent  cooling,  unless  this 
•nables  us  to  reduce  the  hack  pressure. 
It  would  he  possible  by  the  use  of  a  large 
nr  pump  in  connection  with  this  exhaust 


which    I    think    i-    much    more    preferable, 
and  this  -   shown 

in    the   illustration.     The    table   gives    the 
•'  tests  from  such  a  cooling  plant, 
which  i-  installed  on  the  roof  of  a  build- 
ing. 

Joseph   M.   Foreman. 
Philadelphia,  Penn. 


ne    corner    of    each     sheet     to    the 
corner  of  th<   next.     Librarj  paste  is  verj 

convenient    for   this  and   fasten-   the    sheets 

securely  without  interfering  with  the 
ability  to  read  both  sides  and  without 
the  lump  caused  by  the  pin. 

I  do  not  think  that  his  plan  of  filing 
the  articles  in  envelops  marked  with  the 
initial    letter   of   the    name   of    the    subject 

separately,  or  with    related   matter.      From 

r  T  should  judge  that  valves,  for 
.    are    filed    in    more   than 

■    with  all   other  mailer  be- 
ginning with   V.     A   heiter  plan   would  be 
i    ill    of   the   articles    on    valves   in 
-  lop  until   this   was  outgrown  and 
then    to    subdivide    them    under    the    vari- 
of  valve,  giving  each  a  -eparate 
envelop. 

A  sy=tem  of  this  kind  should  make  un- 
j   the  use  of  the  card  index,  which 
i-  quite  an  addition  t"  the  work  of  cut- 
way  the  art )■  '  I 
conclusion.  I  would  suggest  that  the  name 
or    initials    of    the    paper    from    which    the 
article  is  clipped,   together  with  the  date, 
1  upon  each  clipping  so  as  to  be 
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having  Ihc  authority  from  which 

(,      II      \L  Kn  u  w 
•  |yjl.    N     \ 


Fishing   (or    a   Crosshcad  Pin 

While  run.".  cad  pin  for  re- 

pairs  it   was  dropped  in  the  cavity  :it  A, 


PISHING    FOR    A    CROSSHEAD    l'IN 

sec   illustration.     Anyone   not   having   the 
experience  of  getting  a  200-pound  pin  of 

this  size  out  of  such  a  place  might  think 
it  easy.  The  chief  remarked  it  would  he 
an  all-night  j<>!>.  but  alter  several  schemes 
proved  unsuccessful.  I  looped  a  wi 
the  threaded  end,  and  set  the  pin  on  end. 
With  a  rope  I  put  a  half  hitch  at  the  center 
of  the  pin,  one  end  being  oul  of  thi 

ither  at  D.  and  then  lifted  it 
high   enough  to   reach   the   bottom   of  the 
pin.     Then   I   put   one   feedbag    ins 
other,  and  put  the  pin  in  thi 
'neks  kept  the  top  of  the  pin   from  catch- 
ing under  the  ho<s  at  R  and  mad. 
surface  so  that  a   rope  around   th< 
of  the   pin    and    out    through    the    hole    C 
would  m  top.    We  thus 

the   pin   out   at    the   hole   f>.      Thi 
tion  required  less  than  live  minute- 

I      A     Mh.ler. 
Zollarsville. 


Raising  Water 

Id  like  information  from  men 
who  are  engaged  in  raising  water  for 
water-works    service,    or    any    other    pur- 

depth  in  tin 
by  compressed  air.  direct  deep-well  -team 
pumps,  walking  beam  pumps,  or  any  other 
means,  regarding  their  experience  under 
different  conditions,  such  as  the  amount 
of  work  they  are  doing,  the  cost  of  coal, 
the   depth    of   the    water,   the   sjZ(.   of   the 


pipe,  the'  amount  of  -team  ; 
ami. tint    of   an    pressure,    thi     si  •     <>i    the 
mil  all  the  information  that  i-  re- 
quired i"  get  a  comparative  statement  of 
the  advantages  and  disad\  1 
style   over   another. 

James  W.  Sherman. 
Columbia.   Mo. 


Cost  of  Cleaning  Boilers 

Mr.    Crane's    comments    in    the 

ol  Jul)  13  on  the  cost  "i  boiler 
cleaning.  Ever}  engineer  should  be  well 
posted  "ii  this  subject.    It  is  quite  possible 

ove  iron  rust,  clay,  mud.  vegetable 
matter  and  other  suspended  particles  at 
practical!)  no  expense  aftet  suitable  ap- 
paratus  i-   once   installed. 

It  is  true  that  coke  filters  are  effective 
when    new.    but    deteriorate   in    time,    eau-c 

rablc  annoyance  and  often  at  least 
partially    fail    t..    perform    their    work.      I 

een  small  hits  of  coke  from  these 

filters  get  into  the  water  meters  and  put 
them   out    of   action. 

Such  trouble  can  be  prevented  by  using 
some  arrangement  in  which  linen  terry  is 
used  as  a  filtering  medium.  A  terry  filter 
ha-  the  further  advantage  that  it  can  be 
put  into  the  feed  line  at  the  la 
before  the  water  enters  the  boilers.  It 
therefore  removes  suspended  particles  of 
..il  from  tin-  condensation  and  also  the 
floating  impurities  t'r<  m  tin  makeup  water. 
i-  placed  in  the  feed 
line  in  this  way  there  i<  no  chance  for 
•  ■tber  impurities  to  gel  in  at  a  later  point 
in  the  cycle.  Terry  has  long  been  used 
in  marine  work  where  the  trouble,  of 
is  confined  mostly  t..  ..il  from  the 
ci  mdensation. 

If   the    filter  con  tructed    that    all 

entering  water  must  pass  through  double 
cloths,  there  will  be  no  difficulty  experi- 
om  an)  very  small  particles  which 
may  pass.  It  is  rather  surprising  to  know 
what  a  wide  range  of  impurities  terry 
cloth  will  retard      I  have  known  instances 

where  thick   mud    from    river   water,   parti- 
coal    tar.    sewage,    white    lead    and 
crudi    ..il  have  been  stopped,  and  in  every 
instance  with  results.     There 

er  be  am   doubt  as  to  thi    a  ndi 
loths,  as  the  line  ma\   be  provided 
with  gage-  on  each  -id.    of  the  filler.     The 
1.    on    tli.    two    sides 
11  will  indicate  clear- 
to    whether    or    not    it    should    be 

It  i-  somewhat  of  advantage  to  use  a 
filter  with  doubli  separated  terry  cloths 
-o  that  when  the  first  layer  gets  dirty  the 
second    lai  er  ich    particle-    as 

tend  to  !„•  pushed  through  the  first.  There 
are    a    numbi  1  i!    filters    using 

terry  cloth,  and  they  are  almost  all  ar- 
ranged so  that  the  cleaning  operation  is 
very  simple.  I  have  in  mind  one  of  suit- 
able size  to  filter  150.000  pounds  ,,f  water 
per  hour  in  which  the  foul  filtering  media 


can  be  removed  and  replace. I  bj  clean 
and  the  filter  put  p.  work  again  in  less 
than    ten    minutes. 

The  frequency  of  cleaning  varies  ac 
cording  to  the  conditions  in  the  plant,  bu 
in  tb.  average  case  cleaning  ma)  be  re 
quired  from  once  a  week  t..  once  a  month 
'I'he  cleaning  of  such  a  filter  req 
little  labor  011  the  part  of  the  1  llgini  I  1 
that  he  i-  not  inclined  I.,  -lurk  the  job,'- 
and  a-  ilu  i,  m1  in.  dia  1  an  be  boiled  out 
in  soda  t..  remove  all  oil.  etc.,  and  used 
indefinitely,  the  cost  of  upkeep,  including 
labor,  i-  small.  I  know  of  several  terry- 
cloth  systems  of  filtration  thai  overcame 
all  troubles  from  suspended  particles  in 
plant-  where  charcoal  filters,  linc-separn 
iivg  devices  and  open  heaters  failed  to  dc 
the    work. 

Ill    fact.    I    believe    where    terry    cloth   is 
used  thai    tin-   removal   of  suspended  par- 
akes  them  by  far  the  least   I  rouhle- 
-. .nir   ..f   Feed  water   impuril ii 

RotiKKi    !>    Heine 

Brooklvn.   X.    V. 


Suction  Pipe  Strainer 


The    strain 
our    condense 


11    the    suction    pipes    oi 
sed    to    get    choked    up. 
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SUCTION-PIPE    STRAINER 

They  often  had  to  be  cleaned  once  a  day, 
and  sometimes,  in  the  fall  of  the  year, 
twice   a   day. 

We  cured  the  trouble  by  making  Z 
basket  as  shown  in  the  illustration,  which 
can  be  cleaned  at  any  time  without  stop- 
ping the  pump  by  lowering  it    and  lifting 
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clear  wf  the  pipe      The  old  method  was  vcul    ii    from   flowing   out    into   tin    boiler      boilei     generated    more    steam    than    the 

.  break  the  joint   at  tin-  elbow  and  lift  would   hold 

p  the  pipe  with  a  chain  hoist,  which  made  K    I     Ravi                                                    .1     II     11   1 

rk,  besides  putting  the  condensei  Decatur,   III                                                           Hoi    Springs,    \rk 

mimission  

Thom  \-  Sheer  \x 

Mass  The  Denver   Boilei  Explosion              Mandrel   for   Babbitting   Boxes 


Do   ^  ou   Believe   It  ? 


A  published   1 1  —  t   of  questions  discussed 
id  answered  In  one  of  the  engineers'  as 
contains  among  others  tin 

m    mam   pounds  ol   watei   . 

5  ield   one   In  irsepow  1  r   u  ith  our 
ines? 

.11    is    the    consumption    of    coal 
on   a    square    fool    of   urate    sur 

.4 — From  10  to  u  pounds. 

al    i-   the-   water   consumption    111 
■  '.liiil-     per     hour     per     indi 

.1 — From  25   to  60  pounds. 
There   ar<    some   others   that    are   funny. 
r<  aders   of    Pow  1  k   think 

Ralph   Waldo. 


■    of   the    boiler   ex 
in    Denver,    and    in    mj 
have    known    of    four    explosions    under 
similar  circumstances.      In    1856,   a   boiler 


E      C 


I  In     illustration    show  - 
for  rebabbitting  the  shells  fi 
By  having  this  device  properly  made,  the 
crank  box  conies  off  the   spool   ready  to 


77 

Hkft 

4 

Dirt  in  Boiler  Rooms 


Dirt    in    many    boili  caused 

y  the  dust    from   unloading   coal.      Most, 

'"  not   all   of  it   may   be   prevented   in   the 

g  manner,     'lake  some  strap  iron 

•   a  hose  bracket,  as  sin  wn  in  the 

nying  sketch,  with  arms  f>  and  E 

Ic    by    the    thumb    screws.      The 

'nip    B    is   als,,    made    of    strap    iron,    its 

_    to   hold   .1    spraying   nozzle. 

e  ./  may  be   secured  to  any  con- 

rt.      By   adjustment    of    the 

rews.  1  |-,c  bracket   tnav  lie   turned 


0.  Il  was  ti 
60  pounds,  which  was  the  prevailing 
custom  in  those  times,  and  had  been 
cleaned  and  refilled  readj  to  fit  e  up  I  he 
engineer  gol  the  fire  in  on  time  bul  when 
k  came  he  only  had  40 
11  the  gage,  lie  opened  the  throttle 
and  at  that  instant  the  boiler  left  him, 
somewhat  the  worse  for  wear  bul  till 
alive. 

Some    twenty    years    later    a    small    40- 
..  er    boiler    in    Little    Rock.    Ark.. 
went     out    one     Monday    morning    under 
ditions.    The  instant  the  en 
gineer  opened  the  throttle  the  boiler   ex- 
ploded.    Some  months  afterward  a  boiler 

in  the  South  exploded  The  fireman  was 
on  top  of  the  boiler  to  cut  it  in  with  a 
battery.       At     the    instant     he    opened     the 

and  by  all  ac- 
counts the  Denver  boiler  was  being  cul  in 

and    at    that    instant    the    explosion    came. 

All    these    boilers    had    been    in    service 

and    showed    no    sign    of    weakness.      They 

had  been  inspected  and  pn  noun  ed  sound. 


lSQ. 
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any  direction  and  the  nozzle  turned  up 

down  by  adjusting  the  thumb  screw   C. 
bus   the   coal    may   be    sprayed    as    it    is 
rown  into  the  bin. 
When  flues  are  blown  from  the  back  end 

the  boiler,  a  gnat  deal  of  soot  often 
imes  out  through  cracks  around  the 
ie  caps  and  doors  of  the  boiler   fronts. 

a  jet  is  put  in  the  smoke  box,  and 
rned  on  while  blowing  the  flues,  it  will 
•nd  the  soot   tip  into  the   stack  and  pre- 


Was   there   any   outlet   for   the   air   in   the 
Steam   room   or   was   the  boiler   steam     and 
air-tight  ?      If   so,   how    mail)     B  I 
there    in    the    water    that    was    required    to 
generate     the     necessary    steam     pn 
If    there    were    more    heat    unit-    than    re- 
quired,  what   effect    would    it    ha 
the  air  was  suddenly  released?     In  two  of 
the   cases    I    have   referred    to   the   boilers 
were    air-tight,    and    as    soon    as    the    air 
was  turned  loose  the   surplus  heat   in  the 


receive   tin    oil  ind  bi    plai  1  d  1  in 

■;h    plate 

h.;\ing  a  recess  counterbored  in  the  same. 

as    sin >w  11    at    1 1.      I  Ins    s| 1    has    fillets 

pon  the  ends  s,,  that  th<   I 
will  n  it  have  sharp  corners  to  b< 
off.      \   1  ap  plat'    1     1     nei  essary,  also  a 
bolt    for  clamping   the   rig   firmly 
ti  igether. 

The  shells  are  pla<  ed  in  the  straj 
then  placed  centrall)  over  the  round  man- 
di  el  and  firmlj  1  lamp.  .1  ,  poui  mil:  the  bab- 
bitt through  the  gate  /: .  in  the  top  plate. 
This  mandrel  has  slots  cut  in  its  sides 
as  shown  at  /•  in  which  are  fitted  plates 
which  separate  the  babbitt  in  the  two 
halves  of  the  box.  Hearings  cast  on  this 
form  of  spool  are  ready  to  go  on  the  en- 
gine with  the  exception  of  cutting  the 
11    1    sary   oil   grooves. 

I  he     si I     shi  mid    be     made     slightly 

;    diameter  than  the  crank  pins.  .0 
that   the  boxes   will   not   bind  on   the       I 
when  placed  upon   the  crank   shaft.      At    /■" 
i-  shown  an  exaggerated  view   of  how   the 
In  .1!  ing     In  1  do  I  fi  lund  that  the 

I I    on   which   a   6-inch   crank   box    is   to 

should     be    made     0  j*r  inches     in 

-  ter. 

C.    R.    McGahey, 

Richmond.   Va. 


Graphite  for  Lubrication 

Personally  I  favi  r  the  graphite  in  flake 
form,  as  it  appears  to  me  to  "till  in" 
better    than    the   powdered.      I    also   believe 

that  the  flake  hold  on  the 

der,  which 

appears  to  squeeze  out.      Again.    I    imagine 
that     thi  Id     hold 

■it     without     a    person    discovering 
ii    in   time   than    the    flake   could. 
One  plant   which  came  under  in 

where  flake  graphite  is  used,  ci  nsists  of 

a    I.1X2.1;    flat-valve    steam    engine. 
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- 
cylinder 

months, 
i 
■ 
v  ii.  and  !  belies  c  few  plants 

■ 

as    littli 

with  common 
•  paint,  it  gives 
it   a    far   longer   life. 

Jam:. 


mgh   not   quite   so   likclj    of 

in   its  effect. 

lis   was   tried   on  a 

using  the  triple  tord 

i  failure,  dm 

i.,  tin-  ord.     A   flat-steel 

■    the  cord,  and 

I ,   but    the   sway   or 

'    ii  nl 

iderable    extent. 
Better  ■■  btained  through  the 

permanent  riyid  indicator  rig. 
I1km;i     IV    .1  a.  kni\ 


Detroit  Boiler  Inspection  Rules 


1   prefer  the   flake  graphite   in   ■ 

ii. 1.  for  the  reason  that  the 

i. literate 

than  the  fine.     I   have  no  doubt   that   the 

kept    clean.      I 

with    fine 

:;iin   t.">  much 

dgment  in  using  any 
kin.)   •  t   graphite.      For   instance,    it    one 
much,  ami  perhaps  with 
:'   oil,   hard   lumps   form   that   will 

S    that    is 
inclined  to  run   hot   is  t  a  mix- 

ture  .  t    white   lead    and    water. 

[    water. 
This  will  wash  out  tl  nd  at  the 

same  time  lubricate  it  if  used  in  suffi- 
cient quantity,  and  until  the  liquid  comes 
out  nice  and  white.     One  will  notice  that 

.  iron  cuttings 
and  dirt.  Then  after  it  comes  clear,  mix 
■  flake  graphite 
with  about  a  pint  of  medium-wi 
f. .r  a  day  or  so  and  watch  the  bearing 
After  this,  if  possible,  lubricate 
the   bearing   with    some   kind   of 

■ 
mix  a  little  graphite  with 

G.   A.   Nestler. 
Horn 


Reducing   Rig  for  a   Vertical 
Engine 

In    the   July   6   issue,   Julian    < 
wood    has   an    article    on    a    reducing    rig 
for    a    vertical    engine.     This    rig 
ceedingly  simple  and 
be   successful.      It   has.   however. 

especially  for  the  higher-s] 
jrines. 

The  first  is  the  possibility  of  stretch  of 
1  The  second  is  the  sway  of  the 
cord,  which  will  probably  he  considerable, 
a-  none  of  the  vertical  engines  running 
at  high  speeds  is  absolutely  rigid.  For 
the  larger-size  engines,  the  stretch  of  the 
cord    will    be   even   more    important,    and 


A    Difficult    Repair  Job 

Recently  in  making   repairs  to  our  col- 
ivcr   plant,    it    was   deemed    advis- 

i  ice   oft    the   \al\  e    si  at    on    one    of 
the  large  air  . 

water  by  the  air-lifi  system.    The  machine 
had    been    in    use    for   ten   years,   and   the 


1 

valve  and  seat  were  badly  worn  and 
cut.  In  this  compressor,  the  steam  cyl- 
inder and  '  were  cast  together, 
and  the  seat  was,  thi  n  S  inches 
below  the  edge  of  the  casting.  It  was 
-  d  thai  the  combined  cylinder  and 
-team  chest  w;  largi  for  our  shop 
planer,  and  w  ted  to  wi  irk 
'  down  to  a  bearing  by  hand,  when 
our  machine-shop  instructor  solved  the 
difficulty  by  bolting  the  cylinder  to  the 
front  of 
graph. 

The  cylinder  casting  weighed  more  than 

the   shaper,  and  to   support   it   a   track  was 

laid  on  the  floor  and  made  parallel  to  the 

travel    of   the    shaper   bed.      Several    pipe 

rollers  were  placed  on  this  track,  and  the 

cylinder  I  them.     By 

using    a    long,    stiff    tool    and    many    light 

job  was   satisfactorily  completed. 

\i  bert    Barnes. 

Agricultural  College.  Miss. 


i  recently  passed  a  boilei  itispg 
lion  ordinance  requiring  an  annual  ej 
amination  of  boilers  used  for  powei 
heating  purposes,  exempting  raih 

and     heating     boilers     in     pnva 
li   is  interesting   to  no         tj 
I.  atut  is  ..i  the  new   law  :   for  iu-i 

ol    safety.      For    boilers    carry] 

pressures    not    exceeding     too    pounds    tl 

i  -    i  ;    for   pressures   nol    excci  ■  1 1 1 

125  pound s,    |.s .  and   for  boilei  ■   carry! 

xcced    150  pounds,   5 ;    foi    uate 

tubi  boilers  carrying  pressures  ol   from  i, 

pounds   the    factor    i-   6,    but    cas 

iron    headers    on    water-tube    boilers    w 

nol    be   allowed    more    than    160   pounds. 

I  he  law   makes  no  mention  1  ii  1  xceptii 

■  1     boilers     constructed     with     tl 

paralli  1  to  the  axis  of  the  shell  being  bill 

joint,  double-strapped,  in  pie   or  quadrupl 

riveted,  all  of  the  foregoing  factors  |,eii 

based   on   the   lap-joini    type   of   constru 

Iron     plates     are     taken     at     45,0 

and   steel  at   55.000  pound 

iron    rivets    in   single    shear,  3! 

000  pounds;  double  shear.  70.000  pound 

and  steel   rivets,  42,000  and  78,000  pouni 

lively.     In  computing  the  safe  wor 

ing  pressure  the  forn 

T.S.  x  T.E.         ,.       .  , 

— —  =  allowed  pressure. 

A.,  provision  is  made  for  an  increa 
in  the  fact,  ir  1  if  safety  b)  n  a  -  m  1  if  t 
boilers  being  very  old,  and  persons  111 
therefon  -be  allowed  the  same  pressi 
when  a  boiler  is  fifteen  years  old  tl 
would  be  allowed  a  new  one  ol  tin  sat 
construction. 

I  be  factor  ol  safely  of  1  will  doubtli 
be  used  1  m  fr<  im  60  to  90  per  cent,  of  1 
boilers  in  Detroit,  and  in  this  connecti 
the  fact  is  that  the  Massachusetts,  Phi 
ddphia  and  Chicago  rules  give  a  factor 
5  on  boiler-  coming  under  this  rttlii 
The  factor  is  never  less  than  5  under  I 
percentage  rule  in  Chicago  and  Phi 
dclphia,,  while  Massachusetts  is  5  For  k 
joint  construction  up  to  to  years,  5.5 
15  years.  5.75  to  20  years,  after  which 
is   6. 

Massachusetts  rules  give  a  factor 
4.5  on  butt-strapped  seams,  thus  inn 
gently  favoring  this  superior  constructi 

It  would  appear,  therefore,  that  Dctt 
has    taken    a    step    backward    in    using 
factor  of  safety  of  4  on   boilers   with 
lap-joint    seam,   and   to   show   this  cleai 
take    a   60-inch    horizontal    tubular   5 
inch   shell   plate   of  55.000  tensile   strenf 
with  70  per  cent,  joint:  the  bursting  pr 
sure  would  be  401   pounds,  and  the  pr 
sure    allowed     would    be     100    pounds 
Detroit,  while  in  Chicago  and  Philadelpl 
So  pounds  would  he  the  allowance,  wen 
[2    years    old,    and    in     Massachusetts 
pressure   would  be   72.9  pounds. 

To  compare  again:  If  the  shell  pi' 
of  this  60-inch  boiler  were   f^-inch  pi ' 
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and   the   lap    joint   wore   used,   the   boiler 
pressure    would    be    (Si    pounds    .mil    the 
>r  ..t  4.5  would  allow    in,-  pounds,  al- 
igh   the   plate   is   Ji'  per   cent,   sti 

ruling    favor-   old   boilers  of   the 

Up-joinl  construction  .1-  against  new   ones 

,-ing    butt  strapped    joints,    wherein    the 

nding   action    1  t    the    lap   joint    is   elitu- 

led  and   the   real   safety   against   cxplo- 

incrcascd. 
It    i-   to   b<     1  egt    tted   that   the   authors 
the  ordinance  did  not  have  this  in  view, 
51  tlier  with  the  higlu 

iibiaiu  in  Massachusetts.  Philadelphia 
ilso,    the    factoi  -    of 
md  "  on  water-tube  boilers.     In 

the  low   factors  on  lap 
lit  tubular  boilers,  it  seems  that  it  should 
lorne  in  mind  that  the  drui 

.1  to  the  ili 
net  products  of  coinbustii  11.  as  the   I 
eivc  the  highest  temperatures.     Massa- 
setts  laws   recognize  this   fact   and  use 
regards  the  drums,  irr.c- 
li  would  seem,  therc- 
:    of  safety  is   from 
boilers,   as   against 
n  any  ..hi  lap-joint   tubular  boiler  op- 
ted  at    ..r    under    too   pounds    pn 

si  riminated  against 
this  type.  \-  the  boilers  in  large  plants 
usuallv  of  the  water-tube  type  it  is. 
probable  that  protests  will  be  made,  and 
in  ease  the  law  is  amended  let  us 
that  the  factor  of  safety  of  4  on  lap  joint 
r-    will    be  5,    which    is 

that    appn  ved    by     the    laws    of    Massa- 
tts,    Philadelphia   and    Chicago. 
The    safety-valve   area   question    is   dis- 
■  .1    of    regardless    of    pressure    by    re- 
,     quiring    1    square    inch    area    for    every    2 
-rate    surface.      This   ride 
safe   one  and   prudent    for   low    p 
-.  but  taken   in   connection  with  some 
nt    history    on    pop-safety    val 
Id  appear   that   the   valve  area   is   ex- 
sive  for  pressures  of  from   125  to  200 
tnds. 

•  -  law  -  have  covered  safety 
wives  very  creditably  (as  indeed  they 
have  all  joints)  and  while  ample  dis- 
char.  d,   excessiv  e   dischat 

Dot    wanted,    as    it    introduces   an    element 
danger   in   the   way   of  inducing   water 
lift    and    water    hammer.      Take    a    hori- 

ital-tubular  boiler  '2  inches  by   18 
with  36  square    f< 

ted  with  the  safety  valve  loaded  to  t_>5 
inds :  The  required  area  of  the  valve 
lid  be  18  inches.  The  nearest  com- 
mercial size  would  be  .1  5-inch  valve. 
Now  the  day  for  lever  valves  is  past  and 
pop  valves  have  practical^  suppl  tnted 
this  type,  but  the  engineering  public  does 
not  want  a  5-inch  valve,  being  of  the 
opinion  that  it  is  too  large. 

For  the  pressure  required,  Massachusetts 
laws  would  allow  39.4  square  I 
for  a   354-inch   valve  and  80  square 
for  a   5-inch   pop   valve.      Of   course    two 
valves    could    be    used,    as    required    in 
Philadelphia,    but    with    the    existing    boil- 


ers   this    involves    additional    expense,    in 

.  s  «  ithout  securing  a. 1.1. 
(  in.  ago   1  ules  allow    .!   square    fi  ■ 
surface  to  1   square  inch  with  pop  valves, 

as    does    Indiana. 

law    requires    that    in    in- 
stalling   new    I.,  ih  rs    of    the    h  u 
tubular  type,  having  a  length  ..f  18  feet  or 

less,  the  shell  must  he  built  with  tV 
courses,  and  exceeding  18  feet  with  thrcc- 
urses.  No  doubt  this  ruling  is  to 
avoid  having  a  girth  seam  located  at  or 
in  front  of  the  bridgewall,  and  is  to  be 
commended,  Scranton,  Penn.,  to  the  con- 
notwithstanding.      Bui    why   in   the 

name    of    the  ll    did    they    not 

include  in  this  law  that  all  boilers  to  b 
installed  hereafter  shall  have  the  longi- 
tudinal-scam   butt-strapped    construction, 

as     required     in     Mai  ind     Chi 

[ineering   public   hope 
for  an  amendment  along  this  lint 
opinion  has  no  place  for  the  lap-joint  con- 
struction, save  on  the  scrap  heap. 

.Manufacturers  of  boilers  BUtSt  soon  cni- 
ploj  experts  to  gel  out  digests  in  order 
to  have  boilers  pass  inspections  in  the 
various  localities  where  sold,  or  get  to 
gether  and  secure  uniformity  in  inspec- 
tion laws.  But  in  event  of  the  latter  it 
should  be  home  in  mind  that  public 
opinion  i-  in  favor  of  a  higher  factor  of 
safety,  together  with  approved  construc- 
tion. The  Massachusetts  rules  are  the 
modern  ones — the  Detroil  represent  in 
spects  the  obsolete.  In  the  interim, 
pending  proper  amendments  to  the  Detroit 
law,  lei  us  hope  that  the  junk  shops  of 
Massachusetts  will  not  be  permitted  to 
suppl}  a  market  in  the  city  by  the  lakes. 
John   Smith. 

New  York  City. 


A  Misleading   Gage  Glass 


For   several   days   jt   was   observed    that 

the  high)   of  the  water  in  the   gage  glass 

of    a     heating     holier     varied     through     an 

unusually    wide    range.      In    investigating 

his,  a  leak  was  found  which 

permitted     -team     to    escape     between     the 
gage   glass    and    its   upper   fitting,   due    to 

tin-   deterioration   of  a   washer. 

iction  of  the  1.  ak  on  the  water 
level  in  the  glass  was  as  follows:  When 
there  was  no  steam  pressure  the  water 
in    the    gl  d    the    same    level    as 

ter  in  the  boiler.  Whin 
pressure  existed  the  leak  allow..! 
tinuous  flow  of  -'.  am  thro  igh  i; 

-     valve    into    the    atmo 
This  flow  of  steam  through  the  t 
suited  in  a  drop  of  pressure,  so  that  the 

11    on   top  of  the  water   ill 

than  the  pn-    1 
top   of   the     water     in     the     boiler.      The 
higher  pressure  in  the  boiler  caused   the 

water    in    the    j1 

ference    in    level    balanced    the    difference 

in    -team    pressure. 


The  |i  [i    glass  to  be 

dei  eptive,     indicating     th( 
more  water  in  the  boiler  than  was  a 

r  parti) 

closing  the  uppi  r  ■■  .ih.'  w  hen  sti  at 
isted.     This  increased  the 
pressure  and  caused    the    water    to    rise 

higher    in    the   glass.      When    the    leak    was 
1    level    in    the 
glass  .  ■ 

Elizabeth,  X.  .1 


Trouble   with 


Seams    over 
walls 


Bridge- 


plant   are  threi    boili  rs,  each   54 
inches  by  22  feet  and  containing   1 
6-inch  tubes,  one  20x48  Harris-Corli      en 

ginc.    one    ti\j\U    duplex     pump    and    one 

p-well  pump.      The  boilers,   u  In.  It 

to   3  ear-,    are    CI  .11 

-team    dome    and    one    mud 

drum.     Each   is  made  of  three  5  10  inch 

triple-riveted     sheets.       No.       I      boiler      is 
..I"  ml    a- .1  as   new  ;    in    No.   -'  holler    1(> 


DIAGRAMS    FOR    1  KITH  ism 

rivets  in  the  seam  over  the  bridgewall 
have  been  renewed  seven  times  and  some 

of  the  holes  have  been  reamed  out.  I  he 
plate  around  some  of  the  holes  is  cracked. 
No.  3  holler  is  in  about  the  -ame  condi- 
tion a-  No.  -'.  It  I-  necessary  to  carry  115 
pound-  of  -team  oil  the  boilers.  They 
en  generating  about  ,}oo  horse- 
power. They  .are  free  front  scale,  as  the 
water  is  very  pure. 

The  inspector  recommends  cutting  out 
the  first  sheet  in  each  of  the  affected  boil- 
.  rs    to   above    the    fire   lim .   leaving   two 

longitudinal  seams  in  the  sheet.  This 
-i  ems  an  unnecessary  expense  and  I 
think  that  cutting  out  about  30  inches 
of  the  first  sheet,  or  to  just  above  the  lire, 

and  enough  of  tl id     beet  to  include 

all  the  large  rivet  hole-  will  he  just  as 
satisfactory. 

ngine  has  been  in  use  about  ,;j 
years.  It  has  an  18  foot  flywheel  and 
runs  at  74  revolutions  per  minute.  I.  it 
safe  to  increase  the  spied  to  85  revolu- 
tions ? 

The  accompanying  diagrams  are  sub- 
mitted in  the  hope  that  some  reader  will 
comment  upon  them,  figuring  the  horse- 
power, eta  Also,  1  should  like  opinions 
regarding  the  proposed  repair  to  tin- 
boilers. 

E.  F.  Bruno. 

Belleville,   111. 
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Unnecessar)    Refinements  in  Cal- 

culalmns 

I  lu    «  nsiderably 

b)     I      Wcbsti  n    "Allowance 

for  the   Difference  in  Water   Level  when 
I    in    the 
June  -'-■  number.     Mr    Webster  - 
ila,  and  illustrates  11  n itl 
ample 

In  lii-  notation  Mr   Webster  states  that 
h  is  the  B.t.u.  in  tin.   water  in  the  boiler, 
or  in  other  words,  the  heat  of  the  liquid 
nd  then   calmly    pro- 
r  h  the  temperature 
ill    that    boiler    pres- 
sure.    The  next   nine  Inns  of  the   article 
uli.it    mixed       However,   assum- 
ing the  substitution  in  the  formula  t"  be 
correct,  Mr.  U  the  total 

feed  water  71,624  pounds.     Now  omitting 
fn  111    tlu-    formula    the    terms    in 
the  brackets  and  by  so  doing,  simplifying 
iputation,    we    have 
-5         55/3   =    '.v>A 

v  adding  this  to  the  feed 
water  pumped  we  obtain  for  total  feed 
water 

70.500  +   1393  =   71.893 

difference  in  the  two  ways 
of  figuring  of 

'.   showing    that    Mr.    Webster    is 
making   a    refinement   wholly    beyi 
limit  of  accuracy    of  the   test. 

The  coal  i-  usually  weighed  onl 
nearest  pound  and  unless  weighed  in 
larger  than  two-hundred  pound  quantities 
is  liable-  to  an  error  of  1  part  in  200. 
The  quality  of  the 
steam  cannot  be  relied  upon  nearer  than 
ind  this  <rror  is  the 
sum  total  of  the  err  il  obser- 

vation and  of  those  due  to  inaccuracies  of 
■  1   thermometers  and 
to    radiation.       Then    it    is    by    no    means 
certain     that    the     sa  ents    the 

average  qualit)  of  the  -team  in  the  pipe 
from  which  the  sample  was  taken.  The 
moisture  in  the  coal  is  an  uncertain  item 
al  hest  and  it  i-  very  probable  that  the 
-ample  of  coal  will  li  sc  some 
Murine  mixing  and  quartering  before  the 
first  weighing.  Especial!)  i-  this  true  if 
the  day  happens  to  he  dry  and  windy  or 
the  boiler  room  happen-  to  he  very  hot. 
The  maximum  assumed  possible  error 
of  the  te-t.  when  using  the  "alternate" 
method  of  starting  and  stopping,  will  give 
some  indication  of  how  clos 
of  a  boiler  trial  may  he  relied  upon:  and 
-ince  different  authorities  disagn 
which  method  i-  the  better,  this  argu- 
ment will  apply  equally  well  to  tin 
ard"  method.  It  is  assumed  that  an  error 
of  1  inch  may  he  made  in  estimating  the 
thickne-s  of  the  fire  at  the-  beginning  and 
at  the  end  of  the  trial,  and  that  these 
errors  are  cumulative,  thus  makinf 


I  aking  Mr.  Wcbstci  -  example  and  figures 

--nine    that    the    water    evaporated 
i-    6.5,    winch 
1-    below     ih. 

I   1- 

=  I  . 

jo  square 

_■  m        _{.<        5 

i<  pounds  pi  r  cubic 

error,   or 

,,«.  -4°-  =  ,.,8 

pel    cent. 

These  figures  -how   the  futility  ->i  mak- 
-  or  refinements  in 
lions   unwarranted   bj    the  accuracy  of  the 
observations. 

F.  1 1.  Bentley. 

Iloh 


clamps  over  tin   jacket  to  help  hold  it  in 

!  hat    was    more    than    tWO    mi  mthl 

ago  and  the  cylinder   show     no    sign    of 
failure. 

J.   1..   Donovan. 
Vancouver.  Wash. 


Engine  Repair 


The  engine  in  question  was  of  the  ver- 
tical     inverted      two-stroke-cycle     water 

led    I  ype.       I  In-    water    jacket    was    a 

down  owr  the  cylin- 
der and  secured  by  four  tap  bolts  screwed 
into  a   flange,   on    tin-   cylinder   head,   the 
lower  end  resting   on   a  millbi  iard 
Fig.  .. 

When 
expanding     laterally     and     splitting     the 
jacket,  11   expanded  lengthwise  and   raised 
the   jackel  about  half  an  inch,  taking  with 


Hole  In  Hcu.l 


K, 


1  hi  page  115  of  the  July  27  number,  C. 
T.   McKnighl   1-   ski  pi  carrj  ing 

pressure    as    low    as    2    pounds, 
and   says  lie  carries  it  higher. 

We     should     all     remember     that     old 
"Prove    all    things;    hold    1.1-t 
that   which    is   g I." 

If  anybody  can  carry  a  hack  pressure 
ii  iencj  of  the  high' 
pi .  --.in  -i.le  and  make  it  up  by  a 
the  1.  >w  -pi  es  sure  piston  to  mi  >\  1 
any  large  portion  1  I  the  stroke  with  vac- 
uum on  both  sides,  and  savi  fuel,  "i  course 
thai    i-    the    way    for    him    to    run. 

If  the  high-pressure  side  can  do  its 
work  without  hack  pressure  il  will  he 
at  ii-  highest  efficiency.  All  thai  the 
low  pressure  can  do  with  the  pressure  at 
the  atmospheric  line,  or  beli  \\ ,  costi 
nothing  hut  the  cost  of  producing  the 
\  acuum. 

If  the  high-pressure  can  he  made  so 
efficient  a-  to  produce  a  horsepower  with 

11 nsumption   of  26  pounds   of  water, 

and  the-  low  pn  ssure  doe-  an  equal 
amount  of  work,  the  total  consumption^ 
will  not  exceed  i.?'j  pounds  of  water, 
and  if  the  high  pressure  side  can  get  down 
to  _>i  pounds  of  water  then  the  total  con- 
Clump  nuJ  Boltr 


•',  '\   'n;       ;'., 


it  the  flange  and  a  portion  of  the  cylinder 

head   and   leaving   a   hole  j   r 

1  t/i  inch  acking  another 

1  the  hole,  as  shown 
ig  j. 
1  drilled  and  tapped  two  hole-  into  the 
cylinder  head  and  one  on  the  side  and. 
after  coating  all  surfaces  with  "Smooth 
On"  of  the  consistency  of  thick  cream,  I 
bolted   all   together,   as    in    Fig.    3,   putting 


FIG.    3 

sumption  will  he  clown  to  12' j  pounds. 
This  will  not  be  done  with  a  high  re- 
ceiver  pressure  and  vacuum  on  both  -ides 
of  the  low-pressure  piston  through  one- 
third   of    the    stroke. 

ile  a-k-  if  the  proportions  of  the  cyl- 
inders  do  not  havi  something  to  do  with 
it.  That  and  the  hoiler  pressure  have 
a  great  deal  to  do  with  the  amount  of 
receiver    pressure    necessary    to    carry    the 
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inal  pressure  in  the  low-pressure  cyl- 
r   so   that    it    will    be   at    atmospheric 

|U1"C. 

1  electric-light  company  put  in  a  10 
.to  bj  48-inch  engine  to  run  with  125 
ids  steam  pressure.  Alter  a  term  of 
s  they  had  work  enough  to  warrant 
putting  in  a  larger  power  in  a  tur- 
unit.  With  this  they  put  in  boilers 
pounds   of   steam. 


Reversing  Valve  Gear 


The  illustration  shows  a  reverse  motion 
which  i>  used  a  great  deal  on  largi 
hoisting  engii 

Tin-  hollow  shaft  ./  is  driven  from  the 
main  shaft  through  a  train  of  gears,  and 
on  the  oppi  site  end  is  cut  .1  right-hand 
quick  pitch  sen  w  .  /  tl 


REVERSING  VALVE   GEAR 


pressure    oil    the    19-inch    cylinder 

e    more    than    the    parts 

lid    -land,    so    they    took    off    the 

and   put    on    a    14-inch   one   made 

to  carry   the   joo  pounds   pressure.     This 

work   of  the  old    19-inch   cylinder 

plied    the    low-pressure    side    with 

e  receiver  pressure  as  before. 

Had   the    19-inch    cylinder   been   able    to 

the     2O0     pounds     pressure     there 

would  have  been  the  necessity  of  carrying 

a  much  higher   receiver   pressure  and   the 

would  have  been  reduced. 

On  the  same  page  E.  \V.  Jackson  relates 

She  breaking  of  the  high-pressure  cylinder 

and    running   with    the    low-pressure    and 

'   "the  strange  part  of  the  experi- 

-   that    the   low-pressure    required 

ler    pressure    than    when    running 

id."  In  oilier  words,  a  few  pounds 

Under.     1  )n   a 

compound    locomotive     tin     low 

.  that  in 
-tarting  a  heavy  load  steam  from  the 
boiler  is  turned  directly  into  the  big  cyl- 

|     Recently    I    ran   across    a    funnj    reason 
for  putting  in   a  compound  engine.     The 
machine   was    16   and   30  hy   42-inch    and 
the   manager    of   the    factory    stated    that 
1   they   had   to  put   it   in   was   very 
so  they   bad   to   put    in   a   tandem 
compound.      To   the   gentleman    who   was 
with   me    I    said :      "They   have    a   30-inch 
low-pressure    cylinder,    while    if    they    had 
a   simple   engine    it    would    have    required 
'  nly    a    24-inch."      He    replied:      "Some- 
rked  them,  didn't  they-"    The  en- 
gine   was    run    noncondensing. 

W.   E.   Crane. 
Broadalbin.  X.   V. 


the   amounl    of   the 

'■eve    />'.     The 
yoke   C  .        ■     />'   along 

the  shaft,  and  tlie  reverse  shaft   D 

crank  /:  on  both  ends  and  also  a  left-hand 
quick-pitch  screw  /■  cut  on  it.  To  rotate 
the  shaft  />.  the  sliding  sleeve  /->'  is  pushed 
lengthwise  of  the  shaft.  Lugs  //  are  cast 
r  11  tile  gear  to  serve  as  stops  for  the  crank 
E. 

1  OWAV. 

Marquette,  Mich. 


Boile 


While  reading  i  >\  cr  th<  iss  ic  of  J  Illy 
20,  I  Holed  with  interest  the  article  by 
James  E.  Noble,  regarding  the  explosion 
of  -1  «  i  r  gas  as  noted  ill  a  former  issue  of 
low  er.  I  hi  n  are  thi  usands  1  >i 
connected  directlj  to  the  -nvrr  by  means 
of  the  blowoff  and,  as  Mr.  Noble  states, 
possible  'be  more 
light  that  can  be  thrown  on  the  subject 
r  ii  will  be  for  the  community. 
Sewer  gas  is  not  inflammable  unless  mixed 
with    Otl  1    in    Mr. 

irticlc,  when  sewer  gas  is  present 
quantities  it  will  put  out  a  light 
and  canni  t  be  ignited,  neither  ill  a  hot 
boiler  nor  otherwise,  owing  to  the  fact  that 
sewer  gas  is  a  carbonic  gas  devoid  of 
oxygen  which.  absolutely  nec- 

essary to  make  it  inflammable.     I 
of  oxyg  prove  to  me  that   it 

that    caused    the    ex- 

he    other    band,    cases    have    been 

noted  when  manhole  ■  •  ers  have 

lown    high    in    the    air    and    great 


damage  done  by  explosions  in  sewer  wells, 

but    the    source    of    the    trouble,    if    traced 
■  ui.    will    most    always    be    found    ' 

as  main  m  close  proximity 

t"  this  particular  sewer,  or  1..  the  p 

of  other  gases.     In  the  ca 

the   theorj    thai    is  advanced   is   that   the 
-  ing  drawn  ofl  the  boiler,  at 
1     night,    a    vacuum    was    formed; 

thus    drawing    the    gas    into    the    boiler. 

It   Seems  to  me  thai   a   little  neglect    was  in 

evidence,  as  w hen  blow  ing  .,  1,,  1! 
is  advisable  to  open  one  or  more  "i   the 
1  I-  -.    iliu-    admitting    air    into   the 
boiler  and   producing  atmospheric  condi- 
tions.     It,    however,    1-    very    poor    policy 

mil  an  engineer  who  has  lost  his 
life  iii  the  performance  of  his  duty,  but 
1    think   that   the  direct   cause   was   a   com- 

of  gases  and  net   sewer  gas  alone. 

I  "11  \iii .Es  1 1.  Taylor. 
Bridgeport.  Conn. 


Kerosene  for  Removing  Boiler 
Scale 


As  an  experiment,  I  put  a  piece  of  scale 
in  a  dish  of  kerosene  and  left  it  there  for 
over   a    week    and    then    found    thi 
just  as  hard  as  ever.     1  in   examining   the 

scale  I  found  that  the  oil  had  not  pene- 
trated    at     all.      \     steam  plant     engineer 

tl  e  -Heel  from  me  has  been  using 
for  years,  and  the  scale  gels  so 
heavy  that  it  becomes  necessary  to  change 
the  dues  every  two  or  three  ye; 
though  using  practically  the  same  water 
that    I   do. 

We    experimented     with     soda    ash    and 

fi  mid    that    it    would    cut    the    scale    and 

i<-   down    in   big   sheets   and 

chunks.      I    took   charge   of   this   plant   last 

ber  and  had  to  roll  tubes  about 
twice  a  week  all  winter.  I  put  in  a  new 
sit  ..I  lube-  this  spring  and  on  taking 
1  mi  the  old  1  'if  •  fi iimd  1  hem  imbedded  in 

mud  and  scale  for  about  8  inches  from  the 
rear  tube  sheet;  ibis  accounts  for  the 
baking  and  also  was  the  reason  why  I 
could  never  get  the  tube  sheet  clean  at 
this  end. 

V   A     Blanchard. 
Oak   Harbor,  0. 


Recently   the  writer  bad   chargi 
electric-light    plant    containing    two    hori- 
zontal   return-tubular    boilers    taking    feed 
water    from    .1    town    service.      They    had 
been     in  ear    and    the 

nd     plates     were     badly     gi 
pitted  and  scaled      I  began  using  I 

stic  soda,   -pipping  the  action   of 

the    water    on    the    plates,    and    fivi 
after  the  tubes  and  plates  ;■ 

od  a  condition  as  at  the  end  of  the 
•  after  installation.  \t  the  same 
time  I  had  charge  of  the  strain  and  power 
end  of  a  marine  railway  in  the  -jitic 
town  and  used  the  same  solution  in  the 
boiler.     The  same  boiler   has   been   in   use 

:    nine  years  and   shows   very  little 


I 

u-  town 

..   added  lh< 

■ 

-i..r   .  f  the  boiler   and   getting  ;it 

>il.      In   cleaning  < «nt   better 
ling  the  boiler 
time  under  pi 
imiil    circulation    ha  nd    then 

blow    down    until    the    water    leaves    the 
en  close  the  bloworf  valve  until  the 
boiler  has  cooled,  and  allow  the  water  to 
er,    when    it    can    be 
sit,  being 
!  mon  satisfactorily. 
n    that   kerosene   finds   the 
ill  r  and  causi 
my  engineer.  If  there 
-   in  :i  boiler, 
and   kepi 

!   repaired  if  necessarj 

]..  J.    1  >E«  \K. 

Hallowell,  Me. 


is  a  great  help  in  getting 
ale  in  boiler-,   if   used   properly, 
had  any  success  putting  it  into  a 
1„  Her  di  ■   when   undi 

I    generally   put    in   abi 
after  washing  out  the  boiler,  and 
fill   the  boiler   slowly.     After   cutti 
the  boiler  for  cleaning  again,  I  pump  the 
the   boiler  and   let   it   cool 

down. 

the  water 

is  let  out  of  the  boiler  slowly, 

give  the  >>il  time   to  soak   into  tl 

and  adhere  to  the  shell  and  tubes  as  much 

'  le.  Then,  take  off  the  manh 
and  wasl  hly,  being 

very  careful   not  to  place  a  lighted   torch 
or   lamp   in    the   boiler   until    it   has   been 
properly  ventilated,  after  which  1  see  that 
ft   in  the  boiler. 

plant  in  Saginaw  county,  Mich.,  < 

diameter   and 

irge  they 

r^   and    it    was 

uphill   work.      The    fireman    could    hardly 

m   up.     At   the  end 

weck    v  one    of   the    boiler-    for 

When  I  opened  up,  1  • 
tween  the  tul  lied  with 

scale.      We   did   not  1  iler   for   a 

few   days   so   I   thought   1    would 
experiment,    and    I    nearly    lost    my    job 

through    the    operation  ;    btl 

all    right   in   the   end.      I    tilled    'he   boiler 

with   water  up  to  the  first   gage,  and  then 

put   in   about   twent 

oil.    left    the    ten    manhole    cover    off    and 

started    a     fire    under    the    boiler.      Then 

we    boiled    this    mixture    at    atmospheric 


POWER  AND    rHE  ENGINEER, 
keeping 

r    lex  el    at    al  '  5,    until 

.  iking    >o 

Well,  then  I  I  called 

in  the  superintendent  and  he  -..id  I  had  no 
to    try    and    take    th< 

that  was  what   held 
-    in    place,    ami    kept    them    from 

leaking.       1     told    him     1     knew     it.    and 
.;..!    him    to   understand    that    was 

not    the    proper    way    to    hold    tube-    in    a 

boiler.    - 

them    in    the    next    day,   getting    tl 
r    work    in    plcnt\ 

found  on  starting  up  that  one  boiler  was 

sufficient,  after   it   ha<  ated   with 

i    oil,  then  the  superintendi 

buter  an. I  so  did  I.  SO  v. 
clean  the  other  in  the  same  way.  but  it 
as  bad  as  the  first  on<  i  il  had 
been  in-tailed  at  a  later  date  We  man- 
aged to  get  about  three  wheelbarrow 
li  ads  of  scale  after  boiling  about  twenty- 
four  hours.  There  were  no  leaks,  the 
tubes  and  shell  being  in  good  condition. 
From    then    on    we    used 

ternately,  washing  oul  once  a  week,  and 
tting  in  about  i  '  .■  gallons  of 
kerosene  oil  before  filling  the  boilers  up, 
and  about  the  same  amounl  after  cutting 
them  out,  bef  i  down      ["hi       all 

in  the  boilers  was  of  a  porous  nature. 
orge  W.   Shu  i  ing 
Massill 


Making  a   Pipe  Joint 

Herewith    is    a    description     of    how     a 
joint   was   made   in   a    t-inch   suction    pipe 
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Mysterious  Shutdowns 

A  "mysterious  shutdown"  happened    ona 

ago  in  ;i  large  power  station. 
Shortlj  after  the  shutdi  >w  n  tin   i  >p<  i  atfl 
picked    up    in     fr<  nl     oi    the    switchboard 
what   appi  .ii.  el,   al    lit  si    sight,   to   be  parts    •* 
mIhi.m  x   I. n  d's  nest,  pr.  ibablj   blown    4 
in  b\   the  xx  mil      i  Hi  .  I.  ise  i  xaniination  it 
,1  to  be  interwoven  with  lin<  \\  ire, 
n Inch   bad    fallen  aero--   tin    bus 
bar-  and   caused  the   shutdown, 

\bont  a  year  ago  in  the  same  station  a 
i  was  caused  by  a  large  rat  jump- 
ing Front  .hi  iron  support  to  tin 
tension  busbars.  The  cause  of  the  -luit- 
down  was  a  mystery  until  the  following 
day,  when  the  remains  ol  the  rat  went 
fi  .nii.l 

II.  .1.    Bl-rton 
Schenectady,   X.   Y. 


MAKING    A    PIPE   JOIN  I 

that  could  not  be  packed  with  shi  i 
ing,  on  account  of  insufficient   give   in   the 
pipe  line  to  compress  the  packing  by  draw- 
ing up  on  the  bolts. 

The  pipe  w. 
the  correct  length.     <  me  of  the  point-  was 
made   up   with   sheet   packing   in 
dinary   way;    the   bolts    were   then    put    in 

r  flanges,  the  check-valvi 
removed  and  the  valve  taken  out  and  a 
ring  of  clay  pul  around  the  inside  of  the 
and  another  around  the  outside, 
■  n,  l.-.-ix  ing  a  small  hole  through 
which  the  joint  was  poured  full  of  lead. 
After  the  lead  had  cooled  the  bolts  were 
drawn  up  tight  and  the  point  calked  I  his 
joint  has  now  been  in  service  two  years 
and  has  given  no  trouble  from  leakage 
whatever. 

Louis  B.  Carl. 

Marshfield.  Wis. 


Problem  of  the  Vacuum  Bottle 

The  conversation  of  the  "Vacuum  Ex- 
pert" was.  for  the  ni.'sl  part.  absoluH 
nonsense.  The  "Inquisitive  taller"  xvas 
right  in  his  assertion  that  cold  is  merely 
an  absence  of  heat.  Thus,  when  a  body 
b,  comes  co.  .l.i .  the  lie.it  is  leaving  it,  and 
when  it  becomes  warmer,  heat  i-  enterim 
it,  \l-o,  nnd.r  equal  conditions,  heat  will 
<nter  or  leave  a  bodj  al  identically  the 
same  i  ates  of  spei  .1 

The  reason  why  a  liquid  in  a  vacuum 
bottle,  or  in  any  other  vessel,  will  remain 
cold  three  times  a-  long  as  hot  can  be 
best  explained  by  a  water  analogy,  hirst, 
perhaps,  a  little  study  of  relative  tempera- 
tures i-  necessary. 

If.  on  a  hot  day.  with  the  mercury  at  92 
Fahrenheit,  a  freezing  liquid  1 .!-' 
Fahrenheit  )  be  put  into  a  v.  --el. 
the  liquid's  temperature  must  ris.  60  le 
grees  in  order  to  reach  the  temperattltt 
of  the  surrounding  atmosphere.  If,  on 
the  other  hand,  a  boiling  liquid  (212  de- 
crees Fahrenheit)  be  placed  in  a  v. --el 
with  the  outside  temperature  at  the  freez- 
ing point  (32  degrees  Fahrenheit),  the 
liquid'-  temperature  must  drop  1S0  de- 
1 0  reach  the  atmospheric  tempera- 
ture. Thus  a  hot  liquid  on  a  cold  day  has 
three  time-  the  difference  ill  temperature 
between  itself  and  the  surrounding  air, 
that  a  cold  liquid  has  on  a  hot  day. 

And  now  comes  the  application  of  the 
....  ,ii  1  comparison.  \.s  every  engineer 
or  should  know,  the  pressure  of 
xx. iter  varies  directly  as  the  "head."  Thus 
the  pressure  of  a  three  foot  column  is 
three  times  as  greal  as  that  of  a  one-fdw 
column.  Heat  acts  the  same  way.  The 
difference  of  [80  degrees  exerts  three 
times  the  pressure,  or  tendency  to  change, 
that  a  temperature  difference  of  60  degrees 
Thus  the  rSo-degree  change  will 
take  place  in  one-third  the  time  required 
f..r  the  60-degree  change. 

This  is  simply  a  rough  illustration,  but 
it    xvill    have    served    its    purpose    if   it   di- 
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t.    Mi     Ripley's    investigations    in    the 
hi  direction 

Mi  imn    E.   W  I 

3iicago.   111. 


Thermometer  Cup 

It  was,  at  one  lime,  necessary  to  obtain 
the  temperature  of  steam  at  various 
point-,  ainl  the  attached  drawing  will 
shew  how  1  made  a  thermometer  cup. 
I  took  .1  i-inch  brass  nipple,  8  inches  long, 
cutting  threads  on  both  ends,  and  put  a 
i-ineh  cap  "ii  one  end  and  a  i'_.\i  inch 
8  on  the  other,  tapping  the  bushing 
d  be  inverted  and  placed  on 
the  nipple.  This  allowed  the  cap  end  to 
go  into  the  pipe  far  cm  ugh  to  escape  the 
air  that  might  be  trapped  in  th< 
ell.     Then,  filling  the  cup  with  heavy  en- 


<"l  1  Bmbing  J  T 

In.erled   — — I  1  1 


fc«p_r 


THERMOMETER    CUP 

gine   oil.    I    got    the    proper   temperatures 
with  the  thermometer. 

E.    II.   Marzolf. 
Bellaire.   Ohio. 


rcmedj  tl 

Another  point   i-  this;  ib.it  no  fireman 
or  engineei    should  open  a  blovvof)   while 
under   pressure   .md    go   awaj    and    leave 
i.    w  ide    open       I  he    u  rit<  r 
similar  experience  in  the   vvav    of  a  lire 

man    who    opened    the    blow 

a  battery  of  boilers  to  go  around  to  the 

them.     Something   divi 
attention   from   the  blowoff,  with  the  re- 
sult   of   a    badly    burned    sheet, 
not  have  an  opportunity  to  repeat  the  in 
cident     Any  person  leaving  a  bl 
only  for  a  couple  oi  minutes,  should  close 
it,   as    water   when   being   blown    from   a 
boiler   travel-   very    fast,   especially   when 

mt  with  a  pressure  of  125  pound-. 
the    cause    of    the    present 
fracture  was  the  sudden  liberation  ol  the 
mass  of  scale  which  being  thrown 
the  ell  caused  it  to  let  go. 

When  a  \  al  1 
strain   i-   applied    to   the    pipe   and    fittings 
gradually,    but     when    allowed     to 

it   strikes  the  fittings  with  terrific 
force     (something    like    a    blow 
heavy  hammer).     I  don't  want  to  criticise 
Mr.  Sheehan  in  the  least,  as  I  know  that 

ns  alter  case-,  but  it  seem 
that  as  this  was  not  the  first  time  the 
urred  due  measures  should 
have  been  taken  to  prevent  a  repetition, 
either  by  removing  the  scale-forming 
qualities  of  the  water  or  frequent  altera 
lions  to  the  blowoff.  1  do  not  approvi 
of  the  installation  of  a  check  a 
as  we  are  led  to  understand  that  bli  woffs 
must  be  as  free  and  direct  as  possible, 
and  installing  a  check  in  the  line  would 
only  add  another  obstruction.  While  it 
might  be  of  some  service,  closing  the 
valve  while  in  the  boiler  would  bi  bettei 
and  should  be  clone  in  all  cases.  Of  course. 
I  know  anyone  is  liable  ti  1  fi  rgel  but 
forgetfulness  is  no  excuse.  I  think  on 
the  whole  if  Mr.  Sheehan  will  give  his 
feed  water  a  little  scientific  treatment 
that  his  firemen  make  a  diligent' 

the  blowoff  valve  his   fittings   will 
hold  satisfactorily. 

I'll  Mil  .1-  -     II      T  > 

'  'onn. 


Location   of  Blowoff 

In  the  issue  of  July  20.  in  an  article  by 
Thomas  Sheehan.  concerning  the  bursting 
of   an    ell    on    a    blowoff    pipe,    there    ap- 
ime  rather  ri-ky  com- 
plications  in   the  case.     In   the   first    place 

filers    must    be    in    a    rath.  1     pi  1 
condition    to    be    scaled    so    badlj 
blcck  up  the  blowoff  and   in   such  a  case 

ct,  in  any  case,  frequent  1: 
blowoff  should  be  resorted  to,  and  by  so 
doing  not  allow  the  pipe  to  get  into  such  a 
condition.  I  know  from  experience  that 
the  water  in  the  locality  in  which  Mr. 
Sheehan  is  located  is  more  or  less  liable 
to  form  scale,  but  a  good  boiler  solvent 
compounded  for  that  particular  place  and 
frequent    blowing    down    will     effectually 


The  best  waj  i-  to  have  each  blowoff 
pipe  run  outdoi  rs*  separately,  it  being  ad 
visabli  to  have  the  blowoff  discharge  into 
the  open  air.  but  in  some  plants  this  is 
enient,  in  which  case  they  should 
be  conni  '  'ur  plant 

has  been  running  more  than  twenty  years 
and  1  do  not  know  1  f  an  elbow  having 
li  irst  during  that  time.  We  ha\  1 
tery  of  seven  boilers  all  connected  to 
gether.  No.  ;  boiler  is  next  to  a  solid 
stone  wall  IS  feet  high.  The  boilers  are 
set  in  a  row.  the  outside  di 
to  Mo.  1  hoiler.  and  the  main  conveying 
pipe  for  blowing  off  the  boilers  i-  laid  on 
the  ground  floor. 

The    pipes    leading    to    this    pipe     from 

each   boiler   have   as    few    short    turns    as 

When   a   pipe   is   com. 


shown    in    Mr.    Shechan's    plan,   and    the 
into  it. 
in   making   the   short   turns  and   suddenly 
striking    the    main    pipe    il 

to  give  way. 

We  use  plug  valves,  instead  of  the  kind 
shown  in  Mr.  Shechan's  article,  and  to 
my  wa>  of  thinking  the  plug  valve  i-  the 
proper  valve  to  hav<  on  a  blowoff  pipe. 
We  have  them   -et  bi  md  el- 

low,  not  between  the  two  elbows 

1   pipe  i-  run  into  a 

11  ction    w  ith    the   main    line 

and    calked    with    lead.       There    i-   a   thread 

on  the  pipe  for  a  locknut  to  hold  the  bad 

down  in  the  Y  when  the  pressure  is  in  the 

from   blowing 

OU1     of    the    n.int.       A    quarter    of    a    turn 

with  the  wren.-h  on  tin  valvi  1  pi  ns  it. 
We  sometimes  find  the  pipe  blocked  up 
with  scale,  and  by  tapping  the  pipe  with  a 

hammer  it   jars   the   scali    1 

this  happen  in  the  winter,  the  moment 
the  scale  is  heard  to  move  out,  the  valve 
is  quickl'  rtl)  )  with  the  wrench, 

to   allow    the   pipe    beyond    the    valve   to 

expand    slowly,    and    not    can 

the  Y  or  the  pipe.  Then  the  valve  i-  opened 
wide  to  bl 

I     think     Mr.     Sheehan     w  -  uld     imprO>  e 
his   blowoff  connection   if  he   would   turn 
th(    ell  that  breaks  so  the  drop  pipe  will 
slant    in   the   direction    it    is 
instead     1  f     dropping     down     into     a     tee. 

ilace  the  valve  in  ibis  drop  pipe 
so  the  two  ells  will  be  between  the  valve 
and  the  boiler.  The  second  elbow  will 
then  he  nearly  as  warm  as  the  first,  re- 
1  chan  :es  1  if  breaking  an  elbi  >w 
by  expansion  and  water  hammer  when  the 
boiler  i-  being  Mown  off  1  would  not 
put    in   a   check   valve  fl    pipe. 

Mich.  V    1.    lIvtc.HT. 


long  sweep  bends  in- 
stead of  short  right-angle  elbows.  I  do 
not  think  it  is  very  safe  to  have  only  one 
\al\e  on  each  boiler.  In  addition  to  the 
valve  shown  in  his  -ketch  I  should  have 
a  plug  valve.  Regarding  cleaning  and  re- 
pairing tla  boilers,  no  practical  man  will 
lib  r  connected  with  others 
without  first  examining  all 
that  they  are  shut.  In  this  case,  as  it  is 
ge  at  the  back  of  the  boilers,  1  think 
it  would  be  a  goi  d  plan  to  have  a  couple 
of  cards  .,r  boards  painted  and  pi 
each  end  of  the  passage  displaying  the 
words:  "Danger,  No.  —  Boiler  Being  Re- 
paired." This  would  notify  the  fireman 
who  was  goinj  '■■  liler  and 

Id  try  the  valve  on  the  boiler  that 
■    out     to    make    -ure    that    it    was 
shut.     Looking    again    al     Mr.    Shcehan's 
sketch  I  think  the  reason  the  elbow  lets 

pansion,  no  pi 
having  been  made  for  it.  Regarding  check 
valves.   1  have  tried   them   and   found   them 
a   failure. 

George  II.  Handlev. 
Newburgh,   N.    Y. 


Cylinder   Lubrication 


meant  l>) 

minimi  •  i   the 
such  thai  they 
cannot 

trie  light,  wl 

i   plant-. 
w  hether 
lubricated    with    tallow,    which    ,; 

butcher   n-    he 
needed,   nr   not    lubricated   at   all. 

When  the  man   who  knew   about   watts 

and    \'  II  and    lines    of 

i   ill  that 

should  lie  made 

smooth,    not,    as    Ik-    expressed    it.    ribbed 

like  a  washboard.     The   smooth  b 

■  I  brought  it  >  troubles  with 
added    t"   the 
difficultii  i"ii.  for  tin-  • 

tin-   surface   111 

old.     Then   i 
man   with    the   idea    that    tin.-   nil 

!  and  distributed  through  the 
steam.  He  had  his  innings  and  some 
.linder-  were  cut  because  mosl 
il  which  was  atomized  went  nut 
of  tlu-  cylinder  with  the  exhaust 
came  in  with  tin-  -.team,  in  tin-  fi  mi  of  a 
-pray.    Il  r  got    mar 

the  cylinder  wall-  i  it  all. 

The    prime     reason     fur    lubrica 
cylinder  i-  tn  friction  of  the 

piston  ami  an  i  listributed  over 

the  surfaces  of  the  rubbing  pan-  t>'  do 
this  work.  An  nil  which  is  distributed 
through  the  -team  in  the  form  "i  spray 
will  lint  adhere  In  the  wall-  of  the  cyl- 
inder already  wet  by  moist  -team.  Neither 
will  the  water  in  the  wet  -team  -tick  In 
an  oil-covered  cylinder.  The  right  way 
linder  nil  i-  to  allow  it  to  run  on 
the  inside  of  the  steam  pip 
inder,  sprcadit  -  over  the  entire 

surface.  Water  will  not  adhere  to  this 
film  hut  oil  will,  and  it  the  cylinder  is 
once  properly  coated  with  nil  no  amount 
nt  water  in  the  steam  will  interfere  with 
or  hinder  lubrication.  When  the  cylinder 
i-  bored  and  ilu    piston   fitted.  ;! 

-    should    he    taken    with    a    mimd- 
nosed   tool  which  will  leavi 
surface  which  will  hold  the  nil  better  ami 
wear  longer  than  the  mathematics 
reel  surfaces  usually  found  in  modi 
gines. 

cylinder  lubrication 
more  upon  the  character  of  the  surfaces 
and  the  method  of  applying  the  lubricant 
than  upon  the  quality  of  lubricant  used. 
The  whole  subjeel  may  be  summed  up  in 
a  few  words:  The  surfaces  should  not  be 
-month  but  corrugated  and  the  oil   should 
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lowed,    any    oil    free 

id  that   will   not   vapi  rizc  at   the 

used,    or   even 

lallow  ft  itrj  butcher,  « ill  give 

a  lubrica  i  a  cylinder  in 

dition  more  j  ars  than  any 

cted  to  work. 

I        I  HOMAS. 


The   editorial    under   the   above   caption 

for  if  there 

i-  a  matter  that  is  givctt  less  attei 

team   plant,    I    il"   not    know 
what    il 

The  .1  illy  con- 

lent    In    fill    hi  when    it    runs 

empty,    and    after    si 
many  dmps  per  minute,  or  to  somi 
i'lar    pi  int.    designated    by    a    notch    cut 
in   the   valve   wheel,   the   lubricator   is   al- 
lowed   to    feed   without    attention    until    it 
again    runs    empty.      If   a   differenl 
of    nil    i-    bought    the    same    rate    of    feed 
i-    maintained,    regardless    as    to    whether 
the  engine  requires  more  or  less. 
My    experience    has    led    mc    to 
that  there  are  many  instances  where  more 
.  \  limli  r  "il   j,   l„  ing   used   than   tl 

■  ngine  demands,  because  the  engi- 
neer ha-  been  told  sometime  or  other 
that  six.  eight  or  ten  drops  ni  nil  were 
required  properh  in  lubricate  a  piston 
and   valves. 

While    running    my    first     engine    plant 
liii-    matter    of    cylinder    lubrication    was 
brought  to  my  attention  by  noting 
condition    of    the    ground    and    pool    of 
water  under  the  exl  Common 

ild   me  thai   the  engine  hardly   re- 
quired  tl  i  i    nil   i  li.it    seemed  to 
have    been    passed    through    the    cylinder. 
t  ine  night  it  snowed  ed  over  at 
sunrise.     Before  night  the  snow  was  badly 
tl  with  i  iil,  foi  rable  area 
around  the  exhaust  pipe.     Experiments  in 
i   were  then  tried,  and 
Ihe  drop-  were                    1 1  duced  fn  >m  ten 
to  two  per  minute,  when  one  of  the  -team 
indicated     by     the     slight     unusual 
noise  that   it   was   nol   getting   em  ugh   oil. 
-I    wa-    then    regulated    to    tht  i  e 
•  that  gradi    i  if  nil  per  minute,  and 
a    saving    in    cylinder    nil    was    thus    made, 
and    equally    goi  ed    from 
■j  ine. 
This  is  a  practice  1  have  followed  since, 
and    whenever  a   diffi  oi    nil    i- 
used    the    feeding    of    the    lubricator    is 
watched   and   the   dn  ps    u-i\   as   ill 
demands.     On    opening    cylindet      "i    en- 
gines after  such  treatment  they  h. 
found  with  a  polished  dark-brown  surface, 
ndicates    that    no   wear    has    taken 
tween    the    piston    and    cylinder 
walls.     By  applying   the   finger  or  a  piece 
of  paper  to  the  walls  of  the  cylinder  evi- 
to  whether  sufficient    lubrication 
supplied    can    he    obtained.      If 
in  indication   of  nil   i  u   the    finger 
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er,  a   trifle  mure  i >il  should   be   fed 
In  he  mi  the  -ale  side  agam-t    friction  and   ( 
Hear. 

Excessive    ml     feeding     is    also    apt     In 

occur  with  the  ml  feed  pump,  if  the  cngiJ 

care   in   adjusting] 

tipply.        I  lie    hand    pump    i-    al-o 

am  ther   soui  i  e  of  waste,  a-  it  i-  no  unj 

common     occurrence     to     see    an     engineer 

lower   the   nil    supply   considerably    when 

first  starting  up  an  '  ir.  inc.  and  In  keep 
up  the  practice  at  intervals  during  tin  run. 
Naturally  there  is  a  reason  fur  this,  which 
is  thai  the  engineer  docs  llOl  bother  hind 
-elf  a-  tn  In  w  much  ml  i-  used. 
A-  pointed  nut  in  the  editorial,  condfl 
ive  much  tn  dn  with  the  amount  of 
oil  fed  in  an  engine  cylinder.  Dry  steam 
ha-  much  in  .I.,  with  tin-  problem  of 
cylinder  lubricatii  n  h  a  boiler  habitually 
primes,  and  many  dn.  the  engineer  has 
in  gelling  an  nil  that  will  -lick  to 
the  cylinder  walls  and  lubricate  properra 
With  cylinders  in  which  considerabli  coni 
densation  take-  place,  helped  mi  by  wet 
steam  and  a  long  steam  pipe,  the  same 
trouble   will   he  experienced. 

I"  '  i'  m  e  I  l  ii"  one  man  will  tell 
all  there  i-  tn  know  about  this  matter 
of  c\  linder  lubrication,  therefi  re  it  is 
!<•  In-  hoped  that  a  discussion  of  this  sub- 
net will  he  entered  upon,  so  thai  we 
maj    Irani    fmm    the   experience  of   nihers. 

W.      II.      I  loll. A  Nil. 

Pawtucket,  R.  I. 


Trying    to    Make  Hot  Water  Run 
.Down   Hill 


"Bill"  Johnson  was  always  considered 
as    wise   a    fellow   as   there   was    in    townj 

hut  I  saw  him  stumped  the  other  day. 
lie  runs  a  little  repairing  shop  In  lime 
out  pumps,  etc.,  and  has  a  shingle  stuck 
out  with  "Consulting  Engineer"  painted 
mi  it. 

Bill"  gut  a  job  putting  in  a  hot-watel 
lieatet  outfit.  The  heater  was  mi  the 
second  floor,  and  we  wanted  tn  use  it  to 
pul  hoi  wa,tcr  over  in  another  building 
winch    wa-    -nnie   distance   off.     So   the] 

let  the  job  mit  ,,u  I, id-,  and  "Bill"  hid 
the  lowesl  and  got  the  job,  and  al  it  he 
went. 

Well  it  was  finally  finished  and  a  fire 
built  in  the  heater,  bul  the  hot  water 
failed  tn  circulate.  After  about  a  week 
■  if  fooling  with  mi  pay.  someone  told 
"Bill"  thai  hot  water  would  never  run 
down  hilt  and  so  he  put  a  heating  rig  in 
the    basemen!    and    things    went    all    right. 

When  he  told  his  friend,  old  man 
Plumber,  the  old  man  just  laughed  and 
a-kerl  how  much  be  paid  to  find  that 
water  wouldn't  run  down  hill  when  it  was 
hot,  and  Hill  told  him  about  $ioo.  The 
old  man  laughed  again  and  said  il  cod 
him    about    thai    too 

Benjamin  Edwards 

Philadelphia,  Penn. 
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Some    Useful    Lessons   of    Limewater 

A  Short  Lesson  in  Analysis,  Showing  How  to    Take  Some  Common 
Substances   to  Pieces    and   Lcam   How   the    Ingredients  Are  Combined 


BY 


CHARLES 


PALMER 


You  have  probably  by  I lii >  time  pro- 
viiU'i!  yourself  with  some  good  general 
chemistry,  and  perhaps  with  some  ele- 
mentary book  .11  analysis,  not  to  mention 
some  reagents  mentioned  in  the  books. 
And  all  thai  is  good,  but  you  will  learn 
much    by   doing  this    for   your- 

self.    Y"tt    will    find   that    the   metals   are 
-ily    grouped     into     some     seven 
in  which  your  friend  lime  is  found 
in  the   fifth   group.      I    am   not    going    to 
write  a  treatise  on  analysis,   but   rather   1 
prefer  to  sh..w   how  one   may   taki 
of  the  common  substances  to  pieces,  with 
less  care  and  accuracy:  and  how 
•:    out    for    one's    self    something 
as  to  how   the   ingredients   are  combined. 
Let    us    start    with    a    piece    of    common 
white  marble  or  limi 
The  first  thing  to  do  with  any  substance 


ion  :  and  in  this  case 
fectiy  easy  to  do  this.  Yo 
take  either  hydrochloric  or  nitric  acid, 
hut  a-  hydrochloric  acid  i-  used  to  test 
for  the  metals  of  the  fir-!  .croup  we  will 
stick  to  nitric  acid.  Take  some  pieces 
of  marble  and  pulverize  them  to  a  powder. 
This  means  that  you  can  bay  a  mortar, 
your  ingenuity  in  devising 
something  which  will  answer  the  same 
purpose.  One  of  the  best  and  simplest 
contrivances  consists  of  a  flat  clean  plate 
of  iron  or  steel,  several  inches  square,  a 
large  nut.  say  an  inch  inside  diameter 
in  the  clear,  and  a  large  round  bolt,  not 
much  smaller  in  diameter  than  the  inside 
of  the  nut. 

Put  the  nut  on  the  iron  plat.-  and  the 
pieces  of  marble  inside  of  the  nut.  and 
crush  the  marhle  with  the  aid  of  a  ham- 
mer and  the  holt,  holding  your  hand  over 
the  nut  to  catch  the  flying  pii 
marhle.  (See  Fig    1.1     It  is  not  at 


lulverize  the  marble,  but  it 
saves  tune  in  dissovling  it  in  the  acid. 
If  you  put  the  pulverized  inarM.  111  a 
lest  tube  and  pour  some  dilute  nitric  acid 
(one  part  acid  to  tour  parts  of  water) 
over  it.  you  will  not.  violent  bubbling 
as    the   acid    "cuts"    the    marble. 

irse  you  will  want  to  know  what 
sort  of  gas  it  is  which  i>  c<  ming  oil"  from 
the  action  of  the  nitric  acid  on  the  marble; 
and  of  course  you  only  have  to  he  re- 
minded of  the  great  possibilities  of  lime 
by  remembering  that  a  drop  of  limewater 
held  in  tile  test  tube,  on  the  et 
stirring  rod.  will  at  1  nee  he  clouded  by 
the  carbonic-acid  gas  which  i-  coming  off. 

'I  lii-  i-  shown  in  Fig  _'  Mso,  a  hit  of 
hurtling    splinter    if    held    in    the    test    tube 

will  l»-  at  once  pul  oin  |>\  the  carbonic- 
acid  gas.  If  you  let  the  mouth  of  the  test 
tube  stand  for  a  moment  over  a  clean  and 
empty  tumbler,  enough  of  this  gas  will 
collect  in  the  tumbler  to  cloud  a  solu- 
tion of  limewater  with  that  same  plain 
carbonate  of  lime  or  calcium  which  you 
met  many  week-  ago.  By  this  time  your 
marhle  has.  nearly  all  disappeared  in  the 
dilute  nitric  acid,  according  to  the  follow- 
ing  equation  ; 

CaCO,    +  2HN0„=Ca(NOJ),+    H,0   +      CO, 
Calcium        Nitric      Calcium     Water.      Carbon 
Id.       Nitrate  Dioxide. 

Soluble. 

What  remains  in  the  test  tube  is  a  solu- 
tion of  calcium  nitrate,  or  nitrate  of  lime. 
If  you  plan  to  let  the  acid  work  on  the 
marble  so  that  the  acid  is  completely  ex- 
hausted, and  so  that  there  is  still  some 
marble  left  in  the  test  tube,  you  will  have 
a  neutral  solution.  Take  thi-  test  tube 
of  calcium  nitrate  and  put  it  in  a  bottle, 
labeling  it  "Calcium  Nitrate;"  note 
whether 

and  if  it  is  cloudy,  filter  it  until  it  is 
perfectly  clear. 

The  first  test  to  make  is  to  see  whether 
or    not    there    i-    any    of    the    first     group 

present  or  not 

hydrochloric  acid  to  a  -mall  portion  of 
the  solution  of  calcium  nitrate  in  the 
will  net  no  precipi- 
tate: and  that  means  that  there  is  no 
silver,  no  lead,  no  mercury  (mercurous 
mercury),  each  of  which  i-  a  metal  of 
the  first  group.  Of  course,  if  you  had 
taken  a  hit  of  your  solution  of  silver 
nitrate,  or  if  you  had  made  a  solution  of 
lead  by  dissolving  a  piece  of  old  lead 
pipe  in  some  nitric  acid,  those  solutions 
would  give  a  cloudiness  with  hydrochloric 


acid.     Well,  this  means  that  you  have  your 
friend    lime    in   the    form   of   a    nili 
that    it    doe-    not    come    down    111    the    first 
group    (silver,    fad    pr    mercurous    mer- 
cury ). 

Remember  also  thai  the  typical  acid 
solution  fi  r  the  first  group  i-  a  nitric-acid 
solution,  which  un\  must  now  change  lo 
a  hydrochloric-acid  solution  for  the  test 
of   the    si  Ybu    w  ill   make   ihi.s 

bj    taking  aho  -1    three  fourths  of 

the    solution    in    the    labeled    bottle    oi    1   il 
cium  nitrate,  pouring   it   into    1   beaker  or 

shallow    saucer,    into    which    also  II 

pour  some  hydrochloric  acid,  about  twice 
as  much  as  the  solution  of  calcium.  Evap- 
orate this  down  to  dryness,  and  when 
•  i]i    dry,   add    some    mot 

hydrochloric  acid  to  the  residue,  a- 


FIG     J 

50  that  the  nitric  acid  will  all 
be  driven  off.  and  the  lime  and  any  other 
metals  present  will  be  changed  over  to 
chlorides,  according  to  the  following 
equation  : 

Ca(N0,),    +  2H~1  =>     CaCl,      -UTTNO, 

Calcium        Hydrochloric        Calcium        Nitric 
Nitrate.  Acid.  Chloride.        Acid. 

The   point    i-   to  have  hydrochloric   acid    in 

The  reason  for  all  this  is  that  in  the 
next  test  you  will  need  to  use  1 
sulphide,  a  reducer:  and-  if  you  should 
lead  it  into  a  solution  of  a  nitrate,  you 
would  yet  a  useless  battle  between  the 
action  of  the  hydrogen  sulphide 
.•mil  'In-  oxidizing  anion  of  the  nitrate 
solution. 

Meanwhile,  we  will  suppose  that  you 
have  already  turned  back  to  the  chapter 
on  hydrogen  sulphide  and  have  made  a 
solution  of  this  evil-smelling  gas  in 
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iulcl    label    'Hydrpt 

k.cd 

■ 

take  this 
dilute  hydro- 
chloric in   bottle 
and   lab  Then 

-   of   the 

rill    gel    no   precipil 
cause  lii  conn    down   in  this 

I  mercuric  11 

nic,  antimonj  and  tin  1  with 
sulphide.      The    advai 
taking   only    a   little   of   the   bottled   — < .  1 11  - 
chloride  j  ou  «  1" 
u   had   better   label   each    solution 
and   each   test    tube   with   a   bit 
poked  mt.'  tin-  top  of  the  test   tub<  ;   this 
will   help  your  memory   as 
from  time  to  time  ' 

Now  g..  on  to  the  third  group  1>>  adding 
some  ammonia  to  a  bit  of  the  old 
nf    calcium    chloride    until    it    is    clearly 


immonia    and    hydrogen    sulphide, 
labeling  ft  "Ammonium  Sulphide  . 

obalt  and  nickel ).     Bui  you 
stcd    for   this    fourth   group, 

.end    you   got    no    pi  lime    is 

this    group,    neither    is    it    mixed 

with  an)    of  that    group 

Now  you  arc  getting  close  to  interesting 

the    fifth   group, 

calcium,  strontium  and   barium, 

another  portion  of  your  calcium-chloride 

solution    (in    this    case    you    may   as    well 

take  tw  riches)  in  another  jest 

tuhe.  and  add  some  ammonia  until  ii  be- 

1', aline,  then   some  ammonium  car- 

and  await   the   result,   which   will 

IS    a.  decided    cloudiness,    growing 

iod   heavy   precipitate       While   you 

are  waiting    for  this   precipitate   ti 


precipitate    of    calcium    carli.inrm     on    the 
tiller     paper,     and     the    clear     filtrate     of^ 

what?     Let   us   see. 

Make  up  a  solution  of  one-third  ana 
monium  chloridt  (as  by  mixing  ammonia 
and  hydrochloj  ic  ai  id  to  neutrality  1,  onJ 

third  ammonia  and  one  third  sodium  phos- 
phate;  this   is  called   the   "magnesia   mix- 
\dd    some    of    i|     1,,    your    clear 
filtrate    from    the   calcium   carbonati    aril 
Mud     for     some     time  — from     ten 
minutes    to    an    hour,    for    somi     of    ihcs 
solutions  are  slow  in  coming  down      You 
maj    o,-    maj     not    get    a    precipitate    fron 
this  magnesia   mixture  with  you 
filtrate   from   the   calcium   carbonate;  hu 
e  quite  likely  to  find  some  magnesi 
with  mist   marble.     You   will   have  qui! 

enough    to    do    to    turn    hack    and    examine 


the    precipitates    of    calcium    ami    magne- 

just    note   that    from   the   third    group    on,  sium ;  hut   this  j,  enough   for  this  lcss,,n; 

in    every    case,   you    have   added    some   am-  only,     note     that     instead     of     using     some 

monia  to  a  strongl)   acid  solution  of  lime  marble,  as  most   of  you   will   have  to  do, 

in  hydrochloric  acid.     Now  this  mixing  of  some  of  you  can  easily  take  some  of  that 

and    hydrochloric    acid    is    the  vexatious    boiler     scale      (of    temporary-    1 

same     thing     as     adding     to     the     solution  hardness  water  1.     If  you  do  this,  yon  will 

some    ammonium    chloride    at    the    same  almost    certainly    get    some    lime    in    the 
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i'   I 
Precipitated 

as  Chin 
Hydrochlc 

Lead  Chloride 

Mercurous  I'hloriilc 


Cm. 1  l'    1 1 
Precipil 

l|   hies 

Sulphide 
Mercuric  Sulphide 
Sulphide 
Cadmium  Sulphide 


Vs.S 

- 


Antiiiioti'.  Sulphide 

Tin  Mi! 


Group  III 
Precipiti 

0  tides 
by  Ami 

■  !:.'.■  ..: 
Ammonium 
ctil.. 
Fefp 
Iron  11 

M    1  ill 

Aluminum 
Hydroxide 

■     ..|(., 
Chromium 


alkaline    when    well    shaken,    testit 

litmus     and     the     in.se.       Keep    your    eyes 

little  cloudim 

it  would  not  he  surprising, 
marbles  are  not  pure,  and  of  the  three- 
metals  of  the  third  group  (iron,  aluminum 
and  chromium  1  iron  and  aluminum  are 
anywhere.  The 
iron  will  show,   if  pri  brownish 

red  and  the  aluminum  a-  a   white  gclatin- 

iudy    precipitate.      How. 

chances    are    that    you    will    mid    nothing 

worth    noting    in    this    test    for    the    third 

tCSl   tuhe 

aside,    labeling    it.      Then    put    in    another 

•ion  of  calcium  chloride,  to  which 
you    will    add    both    ammonia    to    alkaline 
reaction    and    also    some    of    the 
of  hydrogen  sulphide.    These  two,  the  am- 

nd    the    hydrogen    sulphide,    make 
what   »-  called  "ammonium   sulphii 
cording  to  the  following  reaction: 


time.     You   \ 
ing  equation 


Group  IV 
Precipitated  as 

di  ■  bj 
onium 
Sulph 

in  presei I 

Ammonium 

rlili. ml. 
M11S 

III.--!- 

Sulphide 

ZnS 

Zinc  Sulphide 

1  oS 
*  '..halt  Sulphide  ' 

\i- 
Nickel  Sulphide 

ill  h'i-  this  from  the  follow- 


*  '.it.  iup  V 

Precipitated  as 

1  .11  Donates  bj 

Ammonium 

en  bonate 

in  presence  of 

Ammonium 

Chloride 



Calcium  Carbonate 

SrCi ' 
Si  ront  ium  Carbonate 

BaCO, 
Barium  Carbonate 


(OIOI    P     \    | 

Group  VII 

Magnesia 

Li,     Lithium 

Precipitated  in 

\a.     Sodium 

presence  of 

k      Potassium 

'•Magnesia 

Nit.    \iniM.iiii:i 

Mixture" 

NH,  Ammonium 

as  \U\11,P<\ 

.Special  Prccipitants 

M&gnesium 

Ammonium 

Phosphate 

HOI 
HydrocMoi  1c  Icid, 


xil.ci 

Ammonium 

Chloride 


n  - 
Hydrogen  Sulphide 


mi.,  a 

Ammonia.        Ammonium 
Sulphide. 

Later    on    it    will    not    he    a    had    thing 
for   you    to    make    some    ..: 
of  ammonium    sulphide   by   leadii 
nf  the   hydrogen-sulphide   ga-   into   a   bot- 
tle of  dilute  ammonia   water   for  half  an  Now  you  must  filter  this  oft  very  care- 
hour    or    so,    until    it    smell-    strongly    of     fully,   and   you   will   keep   both   the   white 


Ihe  rei  1  hat  in  analyz- 

ing   a    solution    which    may    have    several 

in  the  same  solution,  one  must 
throw  down  each  metal  in  its 
special  group  but  must  also  keep  other 
metals  from  coming  down  in  thai 
and  the  ammonium  chloride,  which  is 
formed  in  the  bj   adding  am- 

monia to  a  stronw  hydrochloric-ai 
lion,    will   keep   any    magnesia    which    may 
ime  si  .Inn.  hi-  1 
from  coming  down  in  either  the  third,  or 
the    fourth,    or    the    fifth    group    with    lime, 
unple. 
Bui  to  go  back  to  the  precipitate  of  am- 
monium carbonate.     You  will  see  that  this 

-id  fri.iul.  plain  calcium  cat 
only  it   is   made  in  a  way    which  you   have 

..f..rr  this,  [t  forms  hen 
ing    to    the    following    reaction: 

Nit. 1  Co    =      CaCO,     +     3XH.C1 
Calcium     Ammonium       Calcium      Ammonium 
Chloride.     Carbonate.      Carbonate      Chloride. 

Insoluble. 


fifth  group,  some'  magnesia  in  the  sixth 
group,  as  just  described,  and  you  will 
probabl]    also    find    some    iron    and    some 

n  in  the  third  group.  I  will  dis- 
cuss this  possibility  in  the  next  lessdfl 
and  in  closing  this,  suppose  you  cast  a 
careful  glance  over  the  short  scheme  of 
analysis    (see   accompanying   table)    which 

the  metals  into  the  seven  -roups 
.-,-  .1.  -.-ril.nl  above. 


Crude  Oil  Transformed  into  Liquid 
Gas 

A  Swiss  experiment  for  the  transforma- 
tion of  crude  oil  into  liquid  gas  i-  reported 
b\  tin-  Vmerican  consul  at  Zurich  to  have 
met  with  great  success  The  product  is 
a  transportable  liquid,  which  is  simply 
evaporated  a-  used,  anil  can  he  used  for 
lighting,  heating,  i-ooking.  soldering  and 
welding  purposes.  The  gas  is  nonpoison- 
ous,  while  its  installation  cost  is  said  to 
In  low.  and  manipulation  simple  and  with- 
out  .linger. 


On  the  afternoon  of  July  12.  the  fly- 
wheel at  the  plant  of  the  Clatsop  Mills 
Company,  Vstoria,  Ore.,  burst  and  did 
considerable  damage  to  the  plant,  hut  no 
person  was  injured 
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Single    Phase    Motors    with    Com- 
mutators 


By  K.   II.  Fenkhausen. 

In  last  week's  article,  single-phas 

irrcii'    induction   motors   were   de- 
witli    the    various    methods    com- 
•ed  l"  --tart  them  up  from  stand- 
lis  article  tells  about   single-phase 
rovided  with  commutators  similar 
used  on  direct-current   machines, 
re  of  two  general  classes,  the  re- 
type,   in    which    the   magnetic    re- 
•'   the   armature   or   rotor   winding 
the  field  magnetism  produi 
tmn.  and  the  series  type,  in  which  the  field 
winding    is    connected    in    series   with    the 
armature,  just  like  a  series-wound  direct- 
current  machine.     Both  types  have  arma- 
ture  windings    like    a    direct-current    ma- 
:hine  and  both  are  self-starting;  therefore 


FIC.    I.     REPULSION   TYPE  OK  SINGLE-PHASE 
MOTOR 

not   require   any   "phase-splitting" 

The     repulsion     type     of     single-phase 

is  dlustrated  in  Fig.   1.     The  stator 

winding    is    of    the    distributed    type,    al- 

1    pale    winding    i-    shown    in    the 

for    simplicity.      The    rotor    or 

ire    i-    equipped    with    an    ordinary 

irrent    winding.      Thi-    n 

the    induction    motor    in    the    re- 

that    there    i-    no    electrical    connec- 

tween   the   field  and  armature,  the 

.  /  and  B  -imply  serving  I 

rircuit  a  few  of  the  armature  coils  situated 

>o  that   the  current    induced    in    them   by 

he  field  will  exert  a  powerful  torque.     A 

•till  better  torque  i-  obtained  by  connect- 

ng  the  brushes  either  directly  or  through 

|in  adjustable  rheostat  by  means  of  which 

he    starting    current    may    he     r 

The  starting  torque  of  this  type  of  motor 

s  so  great  that  no  type  of  clutch  pulley 

s    required    to    ^tart    the    load    and    one 


if  trouble  1-  thus  eliminated,  hut 
tlie  motor  possesses  tlie  disadvantage  that 
only  a  small  proportion  of  the  armature 
winding  1-  available  for  driving  the   load 

at  any  one  time,  a-  it  i-  onl)  the  coils 
which  are  -hort-circuitcd  by  the  brushes 
that     esert     any     torque.       This     type     of 

motor  may  he  reversed  by  shifting  the 
brushes  to  the  position   indicated  bj    the 

dotted  line  in  the  drawing. 


FIC.   2.     WIRING   DIAGRAM    OF   WAGNER    MOTOR 

e  repulsion  motor  has  varying 
speed  characteristics,  it  1-  ifr>t  adapted  for 
Constant  -peed  service,  hut  in  tile  Wagner 
motor  the  powerful  starting  torque  of 
the  repulsion  motor  ha-  been  combined 
with  the  constant  spe  1   the  in- 

duction motor.  In  thi-  type,  the  electri- 
cal feature-  of  which  are  represented  by 
the  diagram.  Fig.  _»,  the  machine  runs  up 
to  speed  a-  a  repulsion  motor;  the  com- 
mutator i-  then  short-circuited  by  a  centrif- 

vi  rnor,  which  simultaneously  lifts 
the  brushes  and  prevents  unnecessary  wear 
of  them  and  the  commutator.  The  motor 
then     runs     as     a     -ingle-phase     induction 

but  in  case  the  current  i-  shut  off, 
it    automatically    changes    to    a    • 


FIG.  3.     NEW   SINGLE-PHASE   MOTOR 

motor  and  will  -tart  with  it-  load  auto- 
matically when  current  is  again  turned 
on.     The  Wagner  motor  may  be  1 

one  manner  as   was  described   in 
connection  with  the  plain  repulsion 
of  Fig.  1. 

A  type  of  -ingle-phase  motor  po- 
many  advantageous   features  has  recently 
been  placed  on  the  market  by  the  General 
Electric   Company.      It   is    similar   in    ap- 


pearano     to   a    direct  current    moti 
Fig.  3),  hut  i-  of  the  repulsion-induction 
sessing  all  tlie  characteristics  of 
the  plain  repulsion  motor.     Ii  i-  provided 

with    an    extra    pair    of    liru-lus    connected 

ti  impensating  winding,  a-  shown  in 

Fig,  4.  With  all  four  brushes  in  place 
the  motor   operate-   at    practically   constant 

speed  ami  has  a  g I  starting  torque      If 

the  brushes  (  and  /'.  connected  to  the 
compensi  lifted  from  thi 

commutator,  the  -tailing  torque  is  in- 
creased   hut    tin-    constant    speed    feature 

i<  lost,  and  the  no  load  speed  of  the  motor 

becomes  excessive.  It  i-  therefori  not 
advisable  to  use  a  belt  drive  with  this 
motor    unless    the    compensating    brushes 

are   in   place.      The   motor   may  be   run   as 
an  adjustable  speed   machine  by  connect- 
ing   rheostats    in   the    lead-   to   the   ! 
as   indicated    in    the   diagram.      Spi 

low   synchronism   are  obtained  by  means 

of  the  rheostat  connected  between  the 
brushes     .!     ami     B,     which     give-     re-ults 


CONNECTIONS    op    MOTOR    SHOWN    IN 
FIC.    3 

similar   to   those   obtained   in   a   di>' 
rent    motor    by    putting    a    rheostat    in    the 
armature  circuit.      Thi-  rheostat  may  also 
be  11-'  d   to  decrease  the  starting 
of  the  ni' iti t      Speed 
are  obtained   with   the   rheostat   connected 
in     the    compensating    circuit,    and    when 
so   connected,    the    results    are    -imilar   to 
those  obtained  with  a  direct-current  motor 
ting  the  shunt  field  excitation.  To 
reverse   the   motor,    shift    the   brush    yoke 
■  iher   side   of   the   center   line  and 
interchange  the  compensating  brush  leads 
if  in  use;  if  running  without  compensating 
brushes  simplj    shift   the  yoke. 

The  series  type  of  single-phase  motor 
i-  coming  into  extensive  use  for  hoisting 
and  railway  work,  but  in  order  to  obtain 
satisfactory     operation     various     changes 

to  adapt  -.  ■  ii 
single-phase  current.     The   operation  and 
of    rotation    of    a    series    motor 
are    independent    of  the   direction 
rent  flow  in  the  motor  circuit  as  a  whole  : 
it  is  necessary  to  reverse  either  tl 
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or  the   annate 
the  m 

It  a  n  nectetl  m 

- 

vitch    were    operated 

-  .1  minute,  no  material  dif- 

be  noticed  in  tin-  operation 

of  the  motor,  although   it   would 

alternating  current  ••(  one 

rii t -  current  would, 

ne  alternating  wave, 

given  to  show    that 

'  en    the    higher    frequencies 

mployed  arc  used  ,; 


/Vkvt,  .V.  17 

UtMATURE    COIL    SHORT-CIRCUITED 
BY    BRUSH    IN"    NEUTRAL   ZONE 

cal  changes  are  necessarj  in  th(  design 
of  the  motor.  It  is,  of  course.  1 
that  the  entire  field  magnet  be  laminated, 
because  of  the  rapid  reversals  of  the 
magnetism.  The  first  difficulty  in  series 
motor  construction  for  alternating-cur- 
rent work  lies  in  the  ^elf-induction  of  the 
field    winding.       In    order    to    reduce    the 


ft«*r,  .V.  >-. 

FI<;.   (>      METHOD     IF   REDUCING   SHORT-CIR- 
I  URRENT 

choking  1  ield  as  much 

sible.  comparatively  few  turns  of  wire 
must  be  u>ed  in  the  coils.  Commutation 
was  the  greatest  source  cif  trouble  in  early 
alternating-current,  series-wound  motors. 
"  ows  that  the  armature  coil  short- 
circuited  by  the  brush  is  in  the  neutral 
zone,  and  in  a  direct-current  motor  no 
sparking  would  occur.  When  alternating 
current  i~  applied  to  the  motor,  a  heavy 
current  is  induced  in  the  short-circuited 
coil  by  the  reversals  of  magnetism  in  the 
core.  This  would  cause  heavy  sparking, 
and  as   ''  ition  obviously  could 


parking  was 

lij  reducing  ilu  short  circuit  current  In 
modern  motors  this  i-  accompli  : 
connecting  the  armature  coils  to  the  com- 
mutator through  resistance  leads,  as 
shown  in  Fig.  6,  Tile  working  current  of 
the  motor  flows  through  two  ' 
parallel  and  th 

loss.       The   short  circuit   current,   however. 
11  lied  to  pass  thi  1  ugh  two  leads  in 
-cries,  and  the  resistance  1  if  the  two  li  ad 
reduces  tin   current   to  a  low    value. 

Besides  the  changes  noted  many  minor 
improvements  have  been  made  resulting 
111  a  motor  equal  in  performance  to  the 
direct-current  machine,  and  one  which 
maj  be  run  on  either  direct-current  or 
alternating-current  circuits,  provided  the 
j    of  the  latter  does  not   much  cx- 

cycles.     For  60  cycle  circuits  the 
series    motoi        11    hat  dlj    be    pronounced 
a  commercial  success,  as  yet.  and  for  such 
ol    the   types  of   motor   pre- 
viously described   should   he   used. 


N.  A.  S.  E.   Joint  Meeting   in 
San   Francisco 


1  il    1  alifornia    Nos. 
1    and  .},   X.   A.    S     1...   of   San    Francisco, 
assembled  at  a  ji  in)  meeting  at  tin   1  01  ims 
of   No.    1.     hi   Julj    29,   to   receive   the   final 
1  the  general  committee  of  arrange- 
ntion    and    mechanics' 
fair,  which   was   held  at   the   Auditorium 
he  week  of  June  1 1  to  k).  the  un- 
qualified 1         of     which     caused     the 
members  of  the   Nf.  A.   S.   E.  to  commem- 
1  rate    in    a    fitting    manner    the    conclusion 
of  the  committi  in  labors,  which 
have  proved  to  be  of  incalculable  benefit 
to  the  association   in   San   Francisco. 

After  the  routine  business  was  disposed 
of,    2~    candidates    were    ushered    into    the 
1  >ni    and    were    initiated    le 

dent  A.  C.  Arbuckle,  assisted  by  Vice 
President  Phil  Ennor.  Upon  the  con- 
1  lusion  of  this  cen  mi  m  .  I  lhairman  Phil 
of  the  general  committee  read  the 
final  report,  after  giving  a  short  history 
of  the  labors  of  the  committee.  The  re 
port  stated  that  the  total  sum  taken  in 
from   all    sources   amounted    to   $4832.40; 

total       expenditure.       $3459.62;        balance. 

$1272.78   to   be   divided   between   the   two 
tions,     leaving    each     the     sum     of 

A  check  for  that  amount  being  handed 
to  the  financial  secretary  of  each  associa- 
tion, President  Vrbuckle  then  called  on 
William  P.  Millner,  past  president  of  No. 
.1.  formally  to  discharge  the  committee 
from  its  duties,  which  he  did,  as  far  as 
pertained  to  convention  matters,  but  he 
d  the  hope  that  the  committee 
retain  its  entity,  as  so  efficient  a 
body  of  men  would  be  extremely  hard  to 
duplicate.  Pa  :  Pn  ident  J.  W.  Maher  of 
No.    I     then    discharged    the    Xo.    1    con- 


tl        -     mmittee.    1  ^pressing  1 

I.  ding     I  ill  11-     ill.      a-  -oil. ill. .n's     .ippiec 

1  the  committee's  work 
I  hi     .inn  e    assi  ml. I.e.     tin  11    adj.  .art 
to    the    banquet    hall,    where    the    recepti 

ittee    had    prepared    .1    luncheon, 
gether    with    a    musical    program,    wh 

vv  ere     v  crv     much     appreciat  I  il 

Toast  master  Dan  Daniels  staled  lhe(.| 
jeel  of  the  gathering,  which  was  to 
honor  10  the  committee  and  incident) 
to  initiati  tin  large  muni.,  r  of  1  andidj 
in  a  fitting  manner,  lie  extolled  tin  vvi 
ol  the  committee  in  an  earnest  mam 
■  ited  that  the  members  of  the  'N. 
S.  E,  wen  proud  of  the  fact  that  th 
fellow  craftsmen  could  carry  to  success 
terminatii  n  such  a  great  tmdertal  1  u  tt 
Daniels  then  called  on  a  number  of  I 
members,  who  responded  in  a  fitting  in; 
tier,  the  musical  program  being  rcndei 
bi  twi  en  speeches. 

Vmong   the   speakers   was    President 

II.  Ewcll,   of  International    I'nion    No. 
who   had    just   been    initiated.      Mr     I'.vv 

.  d  in  warm  terms  his  pleasure 
being  enrolled  in  this  gri  at  cd  u  atiot 
order  and  stated  that  the-  barrier  bi  tw< 
the  union  and  the  X.  A.  S.  E.  had  h. 
obliterated  and  that  they  were  both  CO 
pi  sed  of  engineers  and  as  such  were  In 
banded  by  a   common   interest,  educatv 

Past  State  President  II.  D.  Saville  al 
spoke  of  the  feeling  of  fellowship  a 
harmony  which  now  existed  among  t 
engineers  and  outlined  their  dutii  towa 
each   other   in   his   Usual   lucid   manner. 

Vice  President    P,    1  .    Ennor    then   pt 
sented    to    the    retiring    secretary,    A. 
Peery,   of  -  California    No.    I,   a    handsoi 
gold    charm    and    fob   as    a    token    of  a 
preciation    from    the    members    of    No. 
for   his    untiring   zeal    for    the    welfare 
the    association    during    a    long    term 
years.     Mr.   Peery  was  taken  by  surpri 
but  responded  with  a  few  words  of  than 
which      were      received      with      hearty     n 

plause. 

Chairman  Daniels  then  presented 
each  association  a  frame  in  which  we 
the  photographs  of  all  of  the  membe 
of  the  .committee,  with  their  names  SU 
.l.ly  engrossed.  These  frames  were  r 
ceived  by  the  presidents  of  each  assOCI 
lion,  with  thanks.  The  members  dispersi 
at  11  p.m.,  and  all  agreed  that  the  joi 
meeting  was  a  great  success. 


\  treatise  .  11  Indiana  coals  for  the  1 
port  of  the  Indiana  State  geologist,  win 
will  be  issued  about  September,  has  he. 
prepared  by  George  II.  Ashley.  Unit 
Stairs  Geological  Survey.  He  sees  in  I 
producer-gas  industry  a  great  opening  f 
the  low-grade  coals  of  thai  Stale,  yvhn 
until  recently  have  been  regarded  as  pra 
tically  valueless  He  says;  "It  has  be. 
plainly  demonstrated  that  not  only  t 
medium-grade  coals  of  the  Mississip 
valley  can  be  successfully  used,  but  ev 
the   lignites  and  peats." 
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Universal  Craftsmen's  Convention 


The  seventh  annual  grand 
tin-   Universal  Craftsmen,  Council  of   En- 
Bneers,  met  at  Washington,  1'.  C. 
2   !•■   6.      There    were    seventy    delegates 
rhe  National  hotel  was  tin-  heacl- 
.. 

On  Monday  morning  at  ten  o'cl 
I  n    was    formally    opened    b)    tin' 

chairman    of    the    local    committee,    Lewis 
J  ivho  in  a  1  t i>.  i  address  introduced 

Hon.   Henry    B.   F.   Macfarland,  president 


tertainmcnl  was  given  in  the  convention 
hall,    by    the    New    York    "Bunch,"    who 
•  Miss  Robinson,  \\  il 
i         ,  L.  W.  Potter, 
Jr..  and  Miss  I      VI; 

mipany,  F    \\     Wei 

hers,  V. 

i 
less     Rubber     Manufacturing     I 

rn     Drug    and    Chemical    Works, 

! 

Manufai  Power,    John 


A.  O.  S.  E.  Field  Day 

The  si  ,  i,i  day 

of  the 

a,  was  held  a 
.    i 
on,    \ugusl  7.     \  lai 
gation     i  ends,  which 

si  x,   took   ad\  i  anl    sail 

or   sports   of   all    kinds    \i 
dulged  ii 


UELEGATES    AND    GUESTS    AT    INIV1:  MEN'S    CONCLAVE,    WASHINGT'  d.    IOOO 


ard  of  commissioners  of 
trict  of  Columbia.     Mr.   Macfarland's  ad- 
1     itting  manner 
' 
William  J.  Ranton  and  Herbert   I 
>f    the     Dearborn     Drug     ai 

Then-  were  many  entertainment  f 
connected   with   the  convention,   including 
trips  to  places  of  interest   about   the  city, 
the   chief    event    being    a    si 
cursion    to    Mount    Vernon,    visiting    the 
tomb  and   home    of   George    Wasl 

On  Thursday  evening  an  enjoj 


npany,    McVey 
Company  and  W.  B.  McVii 

the    following 
grand  officers  were  el 
year:     Walter   S.   Cadwell,   worth; 
istant  wrth> 
tarj  :    V   K 
urer;    James    X.    Bunce.    warden:     II      C. 
iard  :    \.  M.   Wickens,  chaplain  : 
.    \\    G.    Carney   and 
John    MacMorris,    tru 

■  eting  of  the  grand  council 
will   lie   held   at    Buffalo,    X.    V..   early   in 

I'/IO. 


being  thi  h.    Blue 

[  the  Pink  i 

■1  in  a  victory 
for  the  engineers,  after  an  enjoyab 

prize    wa  the    winner    i 

<  vent,  the  luck 

r   cup. 
The   occasion    was 

:  tj  's   fun   was   dm    to 
ollowing    con 
J     II.    Holand,    C.    P.    Williams,    William 
Pairent. 
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Install 

i  indicate  that,  although  the  en- 
gineer  is  ltinS   :i   steam 
planl  economically,  he  begins  al  the  wrong 
place,  and  neglects  some  of  the  things  thai 
it  is  absolutely  remedy  if  his 
aims  are  to  be   fully   reali 
"Robbing    Peter   to   paj    Paul,"    as   the 
.  amounts  to  nothing  ;  bul  "Rob- 
bing Peter  and  '    worse, 
for  leaks  wh<  ists  and 
visible    leaks    to    continue    will 
never  produce  economy.    The  reason  why 
mosi   of  the  wasteful  plants  exisl   is  due 
rs'    lack   of   understanding 
of  the  significance  of  the  minor  causes  of 
and  steam   1 
Much  has  been  said  and  writti 
boiler    efficiency,    combustion,    heat    units 

and    how    to    obtain    the 
evaporation  of  water  per  pound  i 
but  "i"  what  i^e  is  .-ill  this  if  the  steam  is 
pe  through  numerous  leaks, 
so  that  even  if  the  conditions  in  the  boili  r 
room   were   ideal    tin    losses    overbalance 
ii  mem    of   boiler-room    operation 
and    produce    on    the    whol 
planl  ? 

m    and    water    is    mainly 
traceable   t"  leaking  valves.     It  is  no  un- 
common   thing    i"r   an   engineer    I 
the  boiler   room   in   the   morning  a 
the  water  showing  in  the  glass  below  the 
bottom   gi  does  no!    uridei 

stand   wh  for   the   bpiler 

had  been  filled  th<    third  gage 

uhni  shutting  down  the  night  before,  but 
even  to  the  top  of  the  glass.     The  disap- 
pearance of  the  water  is  easily  ai 
for,  and  can  be  traced  to  a  leaky  blowi  If 
valve,    leaking    valves    to 

king   safety   \  ilvi 
In    the    first    instance   the    water    in    the 
boiler  «  '         the  sewer 

,,r  undi  i  l!i         i;' 

end  of  the  blowoff  pipe  is  not  visible,  the 
low  whether  the  leak 
small    i  ne    and.    i  h 
mi  <h    the   matter. 
■If  a  blowoff  i>ii>e  is  hot  outside  the  valve 
it    i-  a   sure   indication   that   the   valve   is 

.  tl  ended  ti 
As  a  safeguard  against   such  leal 

in    the    blowoff 
pipe. 
Leaking  vah  ines  are  another 

f  considerable  loss.     In  one  plant 
ting  pipes   throughoul    thi 
nnected  t"  a  header  in  tl 
which  was  so  connected  that  either 
.mi    from    ihe    boiler    or    exhaust 
steam   could    :  :  ach   In  ating   line 

had  a  valve  next  to  the  header  The  engi- 
neer upon  taking  charge  of  this  plant 
found  less  than  one  gage  of  water  show- 
ing in  the  glass  each  morning  and  an  ex- 
amination of  the  blowoff  valve  showed 
that  it  was  tight.  Further  itv. 
!     showed    that    most    of   the   valves    on    the 
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heating-system  pipes  were  leaking,  due  in 

broken  disks  and  cut  seals.  When  they 
were  made  tight  there  was  no  more 
trouble  from  low  water  in  tin   moi 

In  another  plant  the  safetj  valve  was  in 
a  leaking  condition,  so  much  so  that  a 
good  sized  cloud  of  steam  could 
escaping  day  and  night.  The  engineer  of 
this  plant  had  difficulty  in  maintaining  I 
proper  wat<  1  levi  1  over  night,  bul  whel 
thi   valve  was  made  tight  this  difficult}  dia 

it  eil. 

lu  the  instances  mentioned  it  was  not 
1  m1  the  fact  that  the  boilers  were  fount 
with  low  water  eaeh  morning,  hut  the 
same  loss  w  ould  occur  eaeh  w  1  n  1  ing  daj 
and  in  some  eases  double  the  amount,  due 
to  the  high  steam  pressure  carried  when 
running.  Such  losses  must  be  made  up 
and' the  coal  necessarj  to  evaporate  the 
amount  of  water  that  would  occupy  twice 
hi  volume  in  the  boiler  represented  hy 
the  distance  between  the  top  and  ben 
I  igc  glass  and  the  length  9 
the  boiler  would  be  sai  1  d  eai  h  day  in  the 
year  if  the   valves  were  kept  tight. 

It  does  not  appear  to  amount  to  mucfl 
but  suppose  you  figure  it  out,  using  your 
own  boiler  as  a  basis  for  calculation,  and 
the  result  wilj  be  a  surprise  to  you  and 
cause  a  commotion  in  the  office  if  the 
management   "gets  wise." 


Cooling  the   Exhaust   of   a   Gas 
Engine 

In   the    Letters   department    of   this   issue 
will   be   found  an   interesting    communicS 
tion   in   which   one  of  our   readers   points 
out   the   fallacy   in    attempting    to 
lame   increase   in  economj    hy   cooling  the 
exhaust    gases    of    an    internal-COmbuStiCB 
While  our  correspondent  z\  idi  rl 
]■■    appi  1  ciates  the  real  distini  tion  b'  tu  1  \  1 
irji     ami    -team  engine    c<  nidi! "   H 
hi    doe-    in  t    "point    it"   quite   as   broadly, 
perhaps,   as   some   of   the   younger   readers 
desire. 
The    whole   reason    why   it    is   imp 

in  thing  like   the   same    ei  1  n | 

i nd<  n  ing   the   gas  engine  el 

dj  condensing  exhausl  steam  is 
that  steam  at,  say,  twenty  pound-  absfl 
lute  pressure  in  condensing  to  water 
shrinks  to  much  less  than  one  tlnui-  indlh 
of  the  volume  which  il  occupied  as  -Ham. 
while  exhaust  gases,  even  at  one  thousand 
five  hundred  degrees  Fahrenheit,  absolute 
would  shrink  1  nly  to  one-third  their  c\ 
haUSl    V  olume   if  cooled  to  SO  'llti 

grei  .  thei  mometric  temperature  It  | 
thi  enormous  shrinkage  of  the  steam 
condensing  which  makes  the  in 
economy  worth  the  expense  of  COlldenH 
tion;  on  the  other  hand,  the  shrinkagi 
of  exhaust  gases  by  cooling  is  not  grfl 
enough  to  justify  any  appreciable  expefl 
for   the   cooling  of  them. 

Our  correspondent  is  not  entirely  righ 
in  intimating  that  condensing  without  tin 
use  "f  a  "vacuum"  pump  would  not  then 
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cticalK  produce  a  gain  in  the  econ 

steam  engine.     It   ii   were  nol    for  the 
ir  thai  leak-  into  the  system  and  is  en- 
rained  in  the  ■-tram,  a  surface  condenser 
mild  be  made  to  operate  without  any  air 
iimp  and  would  increase  thi 
u-  engine.    The  controlling  reason  I 
tin  due  to  condensing  i-  the  shrinl 
in-  Mr. mi     Of  course,  going  -till  farther 
ack.  the  foundation  of  the  gain  in  econ- 
inv  i-   the  extension   of  the  temperature 
angc   through    which    the    engine    works, 
nt  that  i-  a  question  of  thermodynamics 
,-liich  need  not   be  discussed   in   order  to 
lake  clear  the  difference  between  e 
iue  and  steam-engine  conditions  with  ref- 
"ci  mdensing." 


tcrs  of  legislation  which  art  founded  on  an 
attempt    to   make   tin-   operation 
boilers    devoid    of    danger     to    life    and 
pi  op<  rt) 


National   Boiler  Inspection  Law 
Desirable 


Comparisons  are  odious,  but  it   i 
ones    impossible    to    avoid    making    them 
when  the  n-.--.ili>  of  the  different  methods 
ting  the  same  problem  that  obtain 

in  different   industrii  -   1-   f 

attention.      In    the    United    States    during 
the  past  ten  year-  there  havt    been  killed 
an  average  of  three  hundred  persons   per 
red.   by 
osion  of  stationary    boil<  1 
the    annual    average    number    of    injuries 
_    from    the    failure   of   locomotive 
has    been    less    than    ten.    and    the 
namber    of    fatalities    was    fifty-live    for 
tire  peri.  id. 
In  the  matter  of  destructi 

parisons  can   be  made,  as 

ference  i-   practically  beyond   comprehen- 

I  :  ere  is  no  reason  why  stationary 

should  be  less  safe  than  locomotive 

nd   the   almost   inconceivable   dif- 

in   property  destruction,   injuries 

lities  can  onl\    he  asci  ib  d  to  011. 

ii  m.     h  is,  .1! 
known   b\    even    one   din 

led    in   the   reunite-' 

d    immunity   of  locomotive 

boilers   from  explosion   is  <lm  to  the   fact 

that    the    railway    managements    of    the 

country   in-i-t   upon   complete,  careful  and 

•   inspection. 

the  ne- 

ement 

11  laws  in  the  United 

;  the  State-  which   has  laws  that 
Itle    to    be    desired    in    the    matter 
construction,  installation  and  in- 
here new  boil- 
lap-seam  type  above  thirty-six 
in    diameter    are    forbidden    entry 
se  in  the  State,  and  the  installa- 
boilers  of  this  type  which  were  in 
I  the  State  prior  to  the  passage  of  the  act 
is   so   regulated    that    it    is    practicable    to 
use   them    for    low-pressure    heating  pur- 
ily.     It  is   to  be  hoped  that  other 
Mates  will   follow   Massachusetts  in   mat- 


C02  Again 

In    a    recent    issue    there    was    published 
an  article  dealing  with  the  question  of  in- 
ilu  percentage  of  O  '.  in  the  fur- 
aping  to  the  atmosphere,  the 
■    amounting   to  a   saving 
per  year  in  a  steam  plant  of  8400  horse- 
power   capacity,    or    practically    77 
pi  r   horsepowi 

This  amount  saved  per  horsepow 
seem    small,    but    with    a    too-horsepowcr 
boiler  the  -a\  ii  lounl   to  $77  ;  ' 

per   year.      The   greater   number   of   bi  iler 
plants  contain  two  or  more  boilers,  there- 
fore it   i-  well  worth   while   for  the  engi- 
neer   in    charge    to   U>..k    more    thi 
into    thi-    man  E   CO 

• 
It  is  not  a  dry  subject,  as  man;   ii 
ii   is  not  a  difficult  one  to  understand,  al- 
onditions 
-  in    in    In  fori     one    can 

gas  anal 

nt-    that    make 
the  subject  of  interes  who  is 

striving  to  produce  the  greatest   1 
in  the  operation  oi  ilant. 

\  steam-engine  indicator  will  reproduce 
:e  of  paper  certain  lines  which  in- 
gini  er,  w  ho  has  the  kno«  I- 
reading  the  true  mi 
lines,  tin  irrences  in  thi 

cylinder.      The   indicator    has    beo 
common   that   where  a   few  year-   ... 
man  was  able  intelligently  to  read  a  dia- 
gram,  today   there  are   hundreds,   and   no 
one    think-    it    at    all    wonderful. 

When  an  indicati  r  for  de- 

termining .iler  fur- 

to    b>    a    "cat    of   another 
color,"  at  do  not  take  kindly  to 

it. 

Now  the  method  of  indicating  a  furnace 
id    than 
indicating    an    engine,    and    1 
portant.      If   entering   a   horse    in 
race,    one 

;  i         e    of    the 

.  1  irk  hard  and 

But    it  i 

iltrs   indicating   an   engine, 
•ting    valves,    getting    rid    of    fric- 
tion   hen  ;ivc    the 
furnace  a   thought.     Thi-   is   ju<t   what   is 
being  done  in  a  lot  of  instances  and  every- 

The  adage  "half  *  loaf  is  better  than  no 

.   but    it 

•    in    -team-plant    practice,    where 

practically  the  whole  loaf  may  be  had.    Do 

not   be    satisfied    with    a    smooth-running 

omical   engine,  bul    see  that  the 

ii  g    obtained    fr 
fuel    in    the    furnace.      This    can    be    done 


he    air    supply 

highest   averag 

iking   day.  • 

implc,  take  a  well-set  boiler;  how 
to    know    how    much    excess   air   is 
■  nbustion 
chambei  ,  ,■  is  no 

method  of  dcti  ■   than  by 

testing   •  aping    up  the   stack, 

and  thai  b\  analysis.  I  low  can  one  tell 
whether  an   exi  nl   of  air  is  be- 

ing admitted   to  the   furnai 
grate-  and   furnace  door-  if  ibe  escaping 
ga-e-  are  nol  indicated  for  O  >3?    The  ap- 
pearand ised   as 
although    it    can,    and    does, 

indicate  the  pressure  of  CO  and  other 
combustibles.  One  might  as  well  attempt 
to  tell  the  condition  of  the  valves  of  an 
1  ngine  bj    shut  and   stroking 

the  left  ear  with  a  1  foot,  as 

1   (i  1.. 
without  a  proper  analysis  of  the  escaping 

The    day    i-    here    when    engineers    must 
lore  about  flue  gases  and  how  the 
low    pen  COa   means   a   loss  in 

furnai  1 




American    Society     of    Engineering 
Contractors 


The  Journal  of   the   American    Societj 

1  ontrai  tors,   \  ol.   1,  June 

iiiu-   to   hand.     It    contains 

m  and  lis)  of  membi 

sides  the  proceedings  of  the  first  meeting 

of  the  society.-     I  he  objects  of  :!  1 

'  eering  knowl- 

■!    contracting   practice:   thi 

tenance    of  a    high    professional    standard 

ii-    members;    the    elimination    of 

those  practices  and  .  :  vv  exist 

in   the   1  in  trading   busi- 

strengthen    tl 
should   exist   between    engineers   and   con- 

A  member  shall  be  either  an  engineer,  a, 
contractor,    a    manufacturer    of    materials 

-miction    or    pi 
business: 

years.     Graduation    from 

utation  shall  be  considered  as  equivalent 
to  two  years'  active  practice.  There  are 
and  honorary  member-. 
The  society, . which  was  organ- 
April,  has  already  a  large  membership  in 
the  United  State-  and  Canada.  Beginning 
in  Nov.  mbei  ,: 

monthli  in    New 

from  time  to  time.     Tin-  firsl  annu 

vention    will    bi 

February  24,  _»;  and  26,  1910 

i-    Daniel    J.    Haucr.    Park    Row    building, 
New    York    City. 
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Power  Plant  Machinery  and   Appliances 

Original     Descriptions     of     Power     Devices 
No     Manufacturers'     Cuts     or     Write-ups     Used 


MUST    BE     NEW     OR     INTERESTING 


"Ideal"   Automatic  Controlling 
Valve 


'.  of  the  var  of  auto- 

nufactured   by 

pany,   125  t"  125  Wan--  stn 

re   illustrated   and  described   here- 
with.     1  tic-pump 
his  gov- 
tuated.by 
trolling  valve  for  governing 
pumps                                                 1  1    pres- 
sure.   With  tl.                        k  in  the  pres- 
sure line  the 

-   the  valve,  thereby  supply- 
ing steam   to  the  pump.      1 


1  imp  remains  until  the  pres- 
sure "ii  the  standpipe  or  line  is  released. 
The    pressure   then    being 
spring    forces    the    piston    down    against 
oil,    thereb)     opening    the 
valve  and  starting  the  pump:  this 
iti  '1    as    many    times 
ire    in    the   line    is    changed. 
At  the  !  oil  trap  of  the  gi  \  - 


FIG.    I.        IDEAL      AUTOMATIC    I 

The  pressure  rising  in  the  standpipe  and 
il  in  the  trap  and  the 
water-pressure  cylinder  compre; 
oil  against  the  piston,  which  causes  it  to 
Ipward  against  the  tension  of  a 
spring,  and  when  the  pressure  becomes 
equal  tn  the  tension  at  which  the  spring  is 
set.  the  steam-throttle  valve  on  the  pump 
is    closed,    stopping    the    pump,    in    which 


1 

m      I 

I        IDEAL      PRESSURE-CONTROLLING 

a  pet  cock   to  blow   off  any  dirt 
or  sediment  that  may  collect. 

The    device    is    simple.      There    are    no 
diaphragms    nor    leather    cups    used       tl 

adjusted  and  is  extreme! 
.in  action.     As   it   is  automatic   it.  requires 
tion  and  prevents  excessn 
:   the   water  main. 
Another  type  of  control  valve  is  shown 
in    Fig.  style  R."     This  valve 

n  designed  for  use  on  hydraulic 
apparatus  wli  1   it   pres- 

re  required  for  different  kinds  of 
work.  It  is  designed  on  the  same  lines 
as  the  type  already  described,  but  gives  a 
greater  range  of  pressure  than  is  possible 


d  piston,  With 
this  type  of  governor,  if  a  low  pressure  is 
pi  ing  is   in  ac- 
tion ;  it'  ure   is  required,   the 
pring  is  brought  into  play 
by  the  lever  tension  on  the  high-pressure 
ding  1  ir  bi  ingin  ■  into  aql 
ings   until  the  desired  preal 
obtained. 

ture  of  this  \  1   in  case 

iai  atus  being  handled] 
1  ip  v:iK e  bj  re\ ersinj 
the   lever   to  an    upward   position   on   t lie 
.  thus  bringing  the  lever  into  con- 
tact with  the  Range  nut  on  the  val 
proper,   shutting  ofl   the  -tram  valve  and 
the  pump.     The  pump  will  -land 
i   until  the  lever  is  shifted 
to   the  low-pressure  or  such   position   of 


VI 

i 

1 

COM  POUND-PRESSURE    1'1'MP 
GOVERNOR 

the  quadrant  that  the  low-pressure  spring 
is  in  operation,  and  again  by  shifting  the 
lever  in  a  downward  movement  on  the 
quadrant  to  any  desired  position  for  any 
pressure  by  bringing  into  operation  the 
high-pressure  spring. 

"Type  C,"  shown  in  Fig.  3,  is  designed 
for  use  on  lines  carrying  high  pressure 
and    requiring    a    reduction    of    pressure. 
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As  shown,  a  bypass  pipe  is  connected  from 
the  mam  valve  to  the  pressure  cylinder, 
and  the  pressure,  backing  through  this 
pipe  to  the  oil  chamber,  forces  the  pis- 
ton   in    an    upward    direction    against    the 

of    the    spring,    the    tensi 
which  is  adjustable. 


and  the  parts  under  greatest  strain,  such  further  worked  to  full  capacity  by  means 

i-    the    rain    and    cylinder,    are    machined  of    the    extension    levi                          Lge    may 

from  a  solid  bar  of  high-carbon  steel.  read    in    pounds   per    square   inch. 

I  he    independent    pump    hydraulic    jack  tons   load   upon   the  jack,   or  both.      When 

'iown   in    Fig.   -'.   is   made   in   5,!   sizes,  !   with  the  gage,  the  jack  may  be 


from   -'   •  capacity.      The   vari- 

k  proper  have  maxi- 


1DEAL      HIGH-PRESSURE   CONTROL- 
LING  VALVE 

type  IV  which  is  adapted 
on  high-pressure  mains  where 
the  water  pressure  at  the  nozzle  can  be 
vane:!  to  sun  condi.ions.  I  v  ussag  in-: 
gage  shown,  any  pressure  desired  may- 
be obtained  by  regulating  the  lever  to 
bring  into  action  either  or  both  springs. 


FIG.    I.     NEW    SHOP   JACK 


Two  New  Hydraulic  Jacks 


The    new    YVatson-Stillman    shop    jack, 
illustrated    in    Tig.    1,    is   made   in    eleven 
from  20  to  50  tons  capacity  and 
lifts  of  12  and   18  inches. 

The  wheel-  on  the  base  and  the  handle 
on  the  cylinder  facilitate  moving  the  jack 
from   one   place   to  another.      As 
Is  touch  the  floor  only  when  the 
tilted,  they  are  never  in  the  way 
the  lifting  operation.     If  it  is  de- 
sired to  use   the  jack  at  an  angle  it  can 
be  tilted   in  the  opposite  direction   to  the 
wheels,  and  when  it  is  laid  flat  upon  the 
side,    the    ram    will    push    out    its    entire 
lifting  length.     The  head  is  enlarged  suffi- 
ciently that  the  jack  will  not  stop  working 
for  lack  of  filling,  even  if  there  has  been 
slight  leakase.     An  independent  steel  claw 
(not   shown   in    the   illustration)    can   be 
ised  when  desired  for  lifting  from  near 
the  ground.    The  jack  is  made  of  steel, 


DEPENDENT   PUMP   HYDRAULIC  JACK 

mum    ram    movements    of    from    4    to    8 
inches.      The    pump    1  I    to   the 

jack  by  means  of  flexible-copper  tubing, 
which  may  lie  of  any  lengl 
the  work  in  question.  The  jack  may  be 
operated  up  to  a  pressure  of  450  pounds 
per  square  inch  on  the  ram  by  means  of 
the  hand   lever  shown  on  the  pump,  and 


used  between  two  fixed  platens  for  mak- 
ing compression   tests,   testing  the   tight- 

.    etc. 

ks    are    made    by    the 
Stillman  Company,  of  New  York. 


"Union"  Trap 


"Tnion"  trap   is   construct 

made   with    a 
A,  and  when  in  connection   with 
partition    />'   divides 
the  traji  into  two  chambers  ./  and  (  .  Two 
ports    E    I     connect    these    chambers,    the 
lower    p  ,     larger    and   at   the 

lowe-t  level  of  the  two  chambers;  the 
other  ci  nnects  the  two  chambers  from 
two  different  levels. 

The-  water    and    steam    enter    from    the 

and  the   water  level   soon 

1  port  I  t"  the  direct  pas  sag<  of  1!'. 

•   allows  the  -team   to 

im  the  chamber  A  to  the 

nre   .in   the   en- 
water.      Tin  ses   from 
nber   C  to   tin-   return   line  at   //. 
in    which    a    vacuum    is    maintained,    and 
re   it    can   destroy   the   vac- 
uum.     The    water    level    then    rises    until 
in    the    chamber   A. 
shutting   off   the   supp                      n    to   the 
chamber   ('.   when   an   unequal   pre 
formed.     The  water  level  in  A  drops  and 
ing  drawn  out   into  the   re- 
turn line.     When  the  level  of  the  water  in 
the  chamber  A  has  dropped  sufficiently  to 
open   the  port   E,  tin                          t  circuits 
pressure   and 
mon    to 
chambers,  still  sealing  the  port  F. 


CROSS  SECTION   or   "union"   trap 

This  action  i-  so  frequent  that  the  dis- 
charge is  in  the  form  of  a  heavily  sat- 
capor  and  does  not  affect  the 
vacuum.  The  trap  is  made  in  several 
models  to  economize  space  and  do  away 
with  numerous  fittings.  It  was  designed 
by  W.  O.  Wheeler,  278  Park  avenue, 
Worcester,  Mass. 
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The  Rothchikl   Engine  Valve 

d    to  be 
of     the 

■ 

.\  hich    w  ill    gi 

tical   rc- 

valve  m  bj   the  Roth- 

child  Enj  r  street. 

New     \  rul    with    the 

Familiar   to   the   cngi- 

■  forming    functions    of  ad 

and      exhaust 

ml    past 

the   poi  n    the    valve    seat,    it 

in    the    same   direc- 

shaft,  and  reversal  of 

direction    of    rotation    is    obtained    by    a 

n    the    inclination    of    the    cutoff 

valve,  which  is  illate  inside  the 

main    \ 

child,   mechanical 
tendenl  npany,    invented    thi- 

eeve  with 
parallel  to  the  engine  shaft,  with 
openings  for  the  admis 

• 

directly  on  the  cylinder,  the  valve 
mis   ihc  cylinder  head,   and   with 


gine  shah  to  the  valve  spindle.  Pi 
is  made  for  taking  up  the  weai  i<  the 
chain  in  such  a  waj  that  the  relation  of 
the  valve  to  the  piston  is  not  changed, 
and  any  amount  of  chain  stretching  will 
not  alter  the  valve  si 

Fig.  i  i-  an  exterior  view  of  the  engine. 

rial    \  iews   of 

the  valve,  with  its  three  equidistant  ports, 


beginning   of   the    admission;    111    -hows 
m   follow  ing  cutofl  .   1 1   shows  the 
beginning  of  exhaust,  and  1111  shows  just 
before  compression  begins       ["h<    valve  1 
ing  which,  being  on] 
piece  with  th<    head,  ha-  an  opening  into 
the  cylinder   equal    in    width   to   the  dis- 
tance  between  the  ports  in  the  vah  e,     lu- 
lu   valve  is  the  piece  called  the 


FIG.    2.     DETAILS   OF   Till     R0THCH1LD    VALVE 


FIC.    I.  EXTERIOR  VIEW    OF   ROTHl   IIIL 


ance  to  the  minimum.  A?  the  valve  is 
not  reversed  at  each  stroke  of  tl 
and  makes,  but  one-third  as  many  revolu- 
tions as  the  engine,  it  is  claimed  that 
wear  will  be  slight.  The  valve-driving 
mechanism  is  simple,  being  a  chain-and- 
sprocket  arrangement  with  a  tlirce-to-one 
reduction,    leading    directly    from    the    en- 


which  serve  both  for  admission  and  re- 
trol  of  the  pscillating  cut- 
off device.  Compression  i-  independent 
of  cutoff  and  occurs  always  at  the  same 
point  in  the  stroke  and  is  slight.  In 
Fig.  .?  are  shown  sectional  views  of  the 
cylinder  Under  engine,  with 

ition   of  the   valve   in   four  stages 
of   the    valve   cycle.     View    I    shows   the 


cutoff,  which  is  approximately  shaped 
like  a  letter  1).  with  a  part  of  tin  hack 
cut  out.  and  with  the  convex  side  toward 
the  cylinder.  This  piece  separates  the 
live-steam  space  from  the  exhausl  spas 
Referring  to  Fig.  2,  the  steam  inlet  is 
at    a  :    the    exhaust    outlet    at    6;    i     i      the 

valve;   </  is   the  cutoff;   e   is  the     a-ing 
The   cutoff   has   a    rocking   adjustment,   so 

that  it  can  1 tated  abi  ml   6 1  degrees  in 

i  ither  directii  m,  and  bj  its  position  dt 
termines  the  speed  and  the  direction  of 
rotation  i  if  the  i  nginc.  Steam  being  ad 
mitted  through  the  valve  casing  from 
above,  the  steam  passes  through  one  or 
both  of  the  otherwise  idle  pons  to  the 
interior  of  the  valve,  and  bj  the  greater 
area  offered  the  downward  pressure  the 
valve  is  held  firmly  on  its  seat  in  the  cas- 
ing, in;. king  it  self-compensating  for 
wear.  Similarly,  the  greater  pressure  OH 
the  flat  side  of  the  cutoff  vali  e  holds  that 
member  in  close  contact  with  its  seat,  so 
that  in  the  whole  mechanism  there  is  lit- 
no  chance  for  leakage. 
\-  shown  in  Fig.  J,  the  valve  proper 
has  a  hub  extension,  through  which  the 
rotary  motion  is  imparted.  The  opposite 
end  of  the  valve  casing  contains  an  ex- 
ten-ion  of  the  cutoff  member,  through 
which  exhaust  takes  place.  The  quill  ex- 
tension of  this  piece  has  attached  to  it 
a  rocker  arm,  which  is  connected  by  a 
link  to  a  second  rocker  arm  on  the  reck 
shaft  with  the  controlling  lever.  This 
one  lever  gives  entire  control  to  the  en- 
gine. In  its  central  position  the  cutoff 
valve  is  horizontal  and  the  engine  -is 
stopped,    while   by   the    movement   of  the 
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.  ithcr  side  ilio  engine  may  be 
irted  in  the  corresponding  direction  and 
.1  speed  depending  upon  the  extent  of 
:  throw  of  the  lever  and  the  load,  as 
■   greater   the   throw   of  the   lev 

the  period  of  admission,  while 
Mi  an  examination  of  the  engine  on 
hibition  it  would  seem  that  it  would  be 
pecially  adapted  to  hoisting  and  yacht 
lines  of  the  single-acting  type.  It  is 
iitiH'il    by   the   manufacturer   that    it    is 


Instead    of    building    the    engines    with 
tliis   valve  the  company   pro] 
tlic  patent   rights  of  the  valve  to  engine 
builders. 


Improvements    in    the    Reeves 
St<  .mi  Engine 


Several  improvements  have  been  brought 
out  in  the  Reeves  steam  engine  which  is 


FIG.  3.    DIAGRAMS  OF  THE  RELATIVE    POSITIONS   OF    HIE    VALVES   OF 
THE    FOUR-CYLINDER    ENGINE 

pally  well  adapted  to  douhle-acting  en-  now  being  manufactured  by  the  Trenton 

all  types,   stationary,  marine  and  Engine    Company,    Parker   and    Randolph 

■emotive.  avenues.  Trenton,  X.  J.     One  of  the  im- 

ample  of  the  effectiveness  of  the  provements    is    the    p]  hat    is 

lever   was   shown   in   the   demon-  termed   a    watershed   between   the    1 


rilRnl'c.H    V  VLVES    AND  CYLINDERS  OF    IMPROVED   REEVES    ENGINE 


stration  of  the  exhibition  engine;  the  lever 
was  repeatedly  thrown  from  ful 
forward  to  full  gear  backward,  with  the 
throttle  wide  open,  and  the  engine  in- 
stantly reversed,  without  shock  or  jar. 
In  case  the  engine  is  to  be  operated  at  a 
constant  speed  under  variable  loads  this 
lever  can  be  controlled  through  a  gov- 
ernor. 


:  roper   and    the   cylinder.      This    is 

for   the   purpose    of   preventing   water   of 
condensation  that  may  leak  past  : 

11  rod  and  valve  stem 
from  dropping  down  upon  the  lower  part 
of  the  engine.  The  watershed  is  in  the 
shape  of  a  plate  fitting  around  the  valve 
stems  and  piston  rods,  with  a  con 
projection   on   the   upper   side,   which,   as 


the    piston    rod    moves    on    its   downward 
stroke,  wipes  the  water  from  it 
vcys  11  outside  through  a  drip  pipe. 
As    anothet  1  Id 

all     medium-     and 
compound    engines    have    conical    pistons 
and  cylinder  heads  for  the  1 
ting    rid    of    any    water    which    may    ac- 
cumulate  in   the  cylinder.      It    is   said   that 
this    feature    adds    greatly    to    the 

running    qualities    of    the    compound    en- 
gine. 

Engineers  are  aware  1 11.1t  if  a  cylinder  is 

not  thoroughly  drained  when  first 

up,  the  water  of  condensation  will  collect 

irged  back  the  mo- 

the  piston,  making  a  disagreeable 

sound.      The    idea,    in   this    construction    of 


2      GUIDE    AND   CROSSHEAD 

e    piston    pa 

the  exhaust  port  the  water,  owing  to  the 
conical  shape  of  the  piston,  will  run  down 
and  escape  through  the  exhaust  port  at  a 
much  more  rapid  rate  than  could  be  ex- 
pected with  a  piston  of  the  old  fiat  type. 
This    feature    i-    illustrated   ill    Fig.    [. 

Ani  ither  inti 

2,  which  shows  the  very  broad  and 
liberal-sized  guide  that  is  now  beit  : 

for  the  vertical  engines  made  bv  1 1 
pany.  This  would  seem  t"  insure  smooth 
running  at  this  point,  the  wearing  surface 
li  that  little  if  any  wear  can  take 
place,  which  would  eliminate  the  neces- 
sity of  frequent  adjustments  of  the  cross- 
head  in  the  guide. 
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Obituary 


.  r  1 . 

lied   at    lii>   I 

■     Curtis 

m   1889. 

branch  of  the  Sons  of  the  Ameri- 

■ 


rersonal 

inted  as- 

,  ring  at 
Ihe    Ui  -in.    Madison, 

Mr.   C'liri >i il-   is 

well  kt  with  the 

1  lhalmers 

irbine.  having  had  charge  of  that 

branch   of   their   erection    work    (<t    sev- 

he  was  chief  1 

da  Cement  and  Coal 


B 


It. 


usiness  Items 


iny,    ."'i    Church 

with    the    Corn  nlng    Company 

plant.     Als...  ;i 

contracl  high    by 

for   the  Solvay 

\.    V. 

Portland   1 

Westing- 
induction    motor.     The     turbines    exhaust     into 
ich  main- 

•    •    apparatus, 

1 

'ical    and 
II  D     7:..    50, 
'. '..    m    and 

11(1    1-    to 

pany.     Ttic 

addition 
mill. 

in     lakii;-'  labor    and 

\yer  mill, 
which,  ii   ! 

mill  in  the  world,  and  i-  now  in  process  of  erection 
by   the    American    Woolei  'ill   have 

in  it-  power  plant   Murphy  automatic  -mokeless 
Furnaces.     There  are  several  no 
of  this  installation.     The  initial   plant    will  con- 


i\    hundred    hi 

the  largest  single 
null  by  the  Mu 

naces  will  be  capable  of  burning 
1000   pound 

Being    automatic 
.1     and  dis- 
tributing   'he    COal,    but  'I"'    lues 

cost    in 

two   and   effect    .1    \  er\     i 

ipleted  will  ein- 

■  I    bj    BUb- 
11  id    bridges   wiih 

the   V\ 1   mill,  where 

tin.)   employment       rin     Vyei     nill    i 

worsted     yarn-,    and 
with  the  other  l  ills  Of  the  Amer- 

ican    Woolen     Company     will    emplo 

1  5, 

The    Dodge    Manufacturing    Company    Is    in 
the  midst  of  pli  ■  ■■  ork  at   the  fac- 

Mishawaka,   Ind      The  outh 

machine 

large  addition,   which,   when   ready 
i|  nncy,  will  be  a  complete  building  it- 

s.-lf.     Tl  ■  '  at    ■ '-'-' 

feet  wide,  like  the  older  portions  oi   the  shop, 
but    the   side   hays   will    be   higher    ti 

1    . 
work    of    the   structure    Is    of 
porting   columns    restini  founda- 

tions.     A   cream   brick   is   being   used    for   the 
walls  wiih   metal   sashes.      Light   and 

big  Items  in  the  Dodge  build- 
1    the    new     one     « ill     contain     158 

windows  and    two  good   sized   d ways.     When 

thrown   Into   that    am 

I  length  1  »     585    feet 

nway  In  the  center  pa         I 

j      tons     and      10 
1    the  main   middle 
bay,     where    all      machines     are     placi 
where   all   heavy   work   Is   done.      In    the   side 
bays  sei  eral  lighter  electric  era 

ork.      The    trai  elii 
of  the  Whiting  and  Nile     typi         Chi 
■  1   per  minute  and  on 
:    Is    saved    by    their    use    In    iim\  Ing 
heavy    products    and    p  aclng    1  hem     In     ears 
which  an  ■    tly  into  the  planl    for 

ihis   purpose.     The   top   floor   will   be  devoted 
to    the    [  Dodge     split     friction 

he  1  lodge  n  orks 
being   overcrowded    by    the    continued    growth 
of   the  business,   even   though   at    this   time,   it 
thar    12,000    square 
■    mu. n-s  will  be  used  between  the  two 
tor  transport; 
The    International    Acheson    1 

1    pacitj    ol    11s 
branch  a     1  alls,     Ont.     This 

company  has  for  many  yi  a  Canadian 

branch  with  facilities  far  In  exce 

I 
in  the  hydro 

throughout    the    Dominion   and    the   new    trade 
spirit  and  1 

I     1. Mu  ional    industrial 

1  .   and    it    is   to    meet    1  be    pro 

0  be   created 

:.  asing  the 

1  Niagara 

int.     A    new    tun room    providing 

unit   is  being   bvi 
ompli 

aid   in  the  developmenl    0    1 
particularly  now  thai  so  much  attentioi 

.  an  much  for 
the  future  of  the  Dominion.  Especially  is  this 
true  of  electrometallurg]  and  electrochemistry, 
0  ks  of  1  lie  Inter- 
national Acheson  Graphite  Company  at  Niagara 
Falls  placing  all  such  industries  in  compi 

electrodes. 
Furthermore,   it    will   place   Canadian   manufac- 
turers in  many  other  lines  in  - 
their  basis  of  supply,  which  me  11 

li    may   he  noted 


thai   ihe  iiitein.iiioii.il    tcheson  Graphite  Oom- 

panj  1-  ihe  only  maker  oi  graphite  in 

All    Acheson-Graphile    Is   made   in    the    electa 

furnace;  .ill  othet  graphite  is  mined. 

ne--  of   ihe   company    stretches   out    Into  ei 

country  on  the  globe,  and  ii  maj  be  loo 

and   accepted   a-   .1    most    significant    verdicl   I 

the    inline    ol    Canada    that    it    has    n 

the  advisabilitj   ol  enlarging  its  Canadi 

ties. 


Help  Wanted 


i  under    tin's    head    art 

cents    per    Inn.     About    sis    mints    make 

WANTED— Thoroughlj 

me    ih. 11     can 
M.    M.   I'o..'     ! 
\S     ENGINEER    in    each    town    to     ell    Hi 
!■■■  1     rod  in  .  am    boilers. 

Mi Irate  Co.,  28  1    l  teai  born  SI  .  < 

\i;i;\  rs   W  \N  11  11   10  -ell   Burgmann 
luaied    engine    packings    in    territories    mu 

Ivertiseme 

PARI  Mi:      WAN  FED,     with     several     tho 
in   n.        Sfork    esl  iblisliei 
-peei  ut  v    in  1:1 :    r  1 1 1  <  1 1 1.    1  ionable    honi 
Box   88,   Power. 

WANTED      \    'Ii  ''!  -hi  in    .ii"l    'i' 

fair    win  1  in  ;     :■  no' .  led 1     1  he     p 

ition;    i.iii'    capable   of    making    neat 
Bo  .  85 .  Power. 


Situations  Wanted 


i 

for    i':>    cents  Ibout    six 

\\  \N"l  1  1 1     Posit  ion    .i-    master    mechanic  ot 
e    had     1  -     ... 

euee  in  electric  power   pi. mi-,   smeltei       

and      mines;      thoroughly      urn 
Corliss     and     high    speed    engines     and 
1  it..-    inni.  :         1  'in    furnish    best    of 
u  ,11   ",,  .ui'.    place   11  Box  92, 

Pi       i  1. 

[NICA1      GRADUATE,     married,    with 
practical  experience;  In  yeai 
I  special  heat  1 
te  1  in-'.       installation      and      opera  tioi  . 
operal  ion    of  lai  :e   .1  c     and    d.i      po    ei    planl 

desires    j ion  de;  ignei    foi     manufacture! 

or    as    master    mechanic    of    large    plain.     Bo.\ 
89,  Power. 

GERMAN,    .'1    ye  irs   of    age.    win 

11  lire    ,il     cngiliceling    work." 

and  lour   .eir-  111  offices  ol  largest   manufacturers 

earn     engines,     pumps    and     sugar-making 

graduate     ol     1  he     Koyal     Machini 

Building  School,  de  m      no  il iftice  or  simp 

1:.  plie       ■.  que  Leu     under     " ' 
H  hi    -V:    Voglet     Expedition,    M 

iny). 
POSITION      \\  \VI  1  n     1. 

-  n  'i    in 1 .    N      "i      in  •  11  .  .    refei 

end        i"      ears'    oul    ide   ereel  ii 

ine    company  . 
chief    engineer     with     brewerie-     and     ni.iiiiifac- 
imer-   throughout    the    I'nited    State     and    well 

Indies.     Can    do    all     re] ing,    ammoni  1    ani 

01     countrj        iddress    BO] 
91,  Power. 

WANTED     Work.    l>\    an    engineer,    mecbal 
ical    and   el. .line  il,    1_'    ■  ears'      hup    prai 
years'     chief     and     superintenilenl      in     electrt 

light,     dredge,     ice  ammonia     compress All 

kinds  "i  boilers,  engines,  pump-,  d.c.  and  a.c 
generators,  installing  and  operating,  fine  gSi 
analysis.  Ten  vein-  in  South  America.  Speak! 
Spanish  country  preferred.  vliln— 
W.  B.  Kel-e..  32S  Main  St.,  East  Aurora,  Erie 
Co.,  New  Vork. 


Miscellaneous 


Atlrrrti  II"       ,:""'    an 

.    . .  ../.     per    line.      About    •  ■  ■■     i  "."'■     """■' 
a  line. 

PATENTS    secured    promptly    in    the    United 

and      foreign     countries.      Pamphlet     pi 

■  ■ui     free     upon     requesl      '       '• 

r. ui,. 1.     1.  . -."..,1111111. -r,     U,     s.     Patent     Office 

Mi". ill  Bldg.,  Washington,  D.  C. 

ANY  FIRM  or  engineer  in  charge  ol  a  stem 
planl  that  is  troubled  with  scale  in  the  I"'"'1 
,..ui   get    absoluti  I  he    best    indicatoi    '■"<• 

reducing  «  heel  made,  with  velvet  lined 
,1  .        For     particular-     address      Great      Lake! 
Chemical    Work-.   Manitowoc,    Wis. 
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The  Internal    Losses  of  a  Steam    Turbine 

Review  and  Analysis  of   Published  Results  of  Tests  in  England,    with 
a  View  to  Determining  Where  Losses  Occur  and  What  Is  Their  Nature 


B     Y 


A 


G  . 


CHRISTIE 


Uthough  the  steam  turbine  has  been  on 

market  in  this  country  for  almost  ten 

;.    little   is.generall)    known   re- 

tliti  14    the    exact    nature    of    the    heat 

in    the   turbine    and    the    n  1 

Bene)    of  its  various   sections.     Up  to 

present,    engineers    have    had    to    be 

istied    with    a    knowledge   of   the    steam 

Bumption  and  efficiency  of  the  turbine 


nil    eddies    and    friction    in    blades 
and  chan   1        1  idiation  loss  and  1  e  1 

.ili  city   in   thi 
a-   it    leaves  tile  last   row    of  blades.    These 

lo>>c-  have  formerly  been  estimati 
experiments    made    with    di-k-    revolving 

in  steam  of  various  densities,  with  nozaies 

and    blades    of    various    descriptions,    etc. 
lhe    losses    have    also    been    deduced    by 


perimental  determinations  referred  to,  in 
order  t . .  be  of  the  greatest  value,  should 
lined  with  a  turbine  analysis  show- 
ing the  sum  total  of  the  internal  losses 
at   each    section    of    tin-   machine. 

Such  an  analysis  of  the  action  of  the 
.-team  ill  a  turbine  can  be  made  as  fol- 
lows: The  condition  of  the  steam  at 
the  beginning  and  end  of  a  stage  or  row 


EXTERIOR    VIEW    I'F    ri'RRI> 


as  a  whole.  Xo  tests  have  been  published 
in  which  the  turbine  has  been  analyzed 
step  by  step  to  determine  where  the  losses 
occur  and   what   is   their   nature. 

In  general  the  internal  lo-se-  in  steam- 
turbine  operation  are  due  to:  fal  leak- 
age past  the  tips  of  the  blades  and  past 
diaphragms  or  balance  pistons,  (b)  the 
friction  of  the  revolving-  disks  or  drums, 


mathematical  methods    Such  resu! 
ever,    are    not    easily    applied    to    any    in- 
dividual  turbine.      This   is   partly  because 
of   special    features   "f   design   and  partly 

fad    that  as  all  los 

cur  simultaneously,  they  are  correlated  to 

some  extent.     An  alteration  in  one  source 

in    some 

of  the   others.     For  this   reason,   the  ex- 


und  by   reading  pres- 
peratun  -.    if    the    steam    is 
superheated,    or    pressures    and    qualities, 
if   the   steam   is   in   a   saturated    01 

11.      W'lun    the    condition 
steam    is   known,    th(  tents    can 

mined  either  by  the  use  of  steam 
r   a    Mollier    ''heat-entropy"    dia- 
gram.    The   use   of  the   Mollier  diagram 
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:  ■ 

I  points. 
\ 

curve  w  1  means 

the  vari- 
e  turbine. 

curve    for    the    wholi  '•!    show 

■ 

involves 


.  th  :i  r^v.'Km^  field,  operating  ;it 
and  supplying 
current  to  induction  motors  in  .1  cotton 
mill  at  Greenvale  Mill.  Littleborough, 
England.  Tin-  exciter  i>  direct-driven  by 
an    exti  alternator    shaft. 

Tin-  turbine  i>  shown  in  section 
2.  ;ii)d  .111  exterior  view    i-  shown  in   Fig. 
embodies   the   main   char- 
acterise turbines,  with  which 
are  familiar.    The  features 
From    American  practice  are 


PIC.    2.     SECTIONAL    VIEW    OF    fURl 


turbine  appears  t"  In-  much  longci  be 
iwcen  bearings  than  the  newei  \mericat 
turbines.  1  h(  steam  enters  the  tin  bfl 
through  a  4  inch  pipe  and,  therefore,  th. 
steam  velocity  in  tin.-  piping  1-  highfe 
than  would  be  the  case  in  Amcricgu 
practice,  where  usually  a  5  inch  pipe  i 
d  for  this  size  of  machin<  H 
ig  drop  in  pr<  ssure  from  boiler  t( 
turbine  at  the  time  of  the  u 
eight   pounds. 

The    turbine    exhausts    into    a     surfiBi 
condenser  of    1200  square    feet    o(    cooltnj 
surface,   which   i-   supplied   with   a 
ugal  circulating    pump   and    two    Edward 
air     pumps     capable     of     maintaining     ; 

u  nh  lull  load  on 
turbine.  All  pumps  arc  inotoi 
The)  consumed  2.61  per  cent,  of  the  full 
l..a<l  power -of  the  turbine  at  the  time  o 
the  tests.  The  steam  consumption 
the  turbine  was  accurately  determine! 
during  the  tests  by  weighing  the  con 
densed  steam  discharged  from  the  coo 
denser. 

The  generator  load  (luring  the  tests  wa 

supplied  by  a  water  rheostat.     The  1  lectri 

cal   instruments   were   carefulh    calibrate! 

1    ts   at    the    Manchestt 

S  :hi  10I  1  if  Technology 

ition  in   ibis  plant   is   of  par 
ticular    interest.      A    blower    on    the    gen 


a  study  of  the  design  of  blades,  nozzles, 

channels,    etc.,    which    will    point    the    way 
to    required    altera;: 

The  improvements  in  steam-turbine  per- 
formance that  have  been  made  up  to  now 
have  been  generally  the  result  of  cut-and- 
try   met'  have    depended    to   a 

great    extent    on    the    ability    of   the   de- 
signer to  drav  ms   from 
id    experiments    which    only    indi- 
rectly  indicated   the   magnitude   ai 

It    is  tide    to 

go  into  the   details   of  making   •■ 
heat  analysis.     A  partial  investigation,  as 
outlined,    has 

-team  turbine  which  was  recent- 
d  in  England.     This  test  was  re- 
ported in  Engineer,  London,  on   February 

•,.    in   a   paper   called   "Tr: 
Steam     Turbine     Plant."     ' 
Storie.     This  will  be  briefly  reviewed  and 
vith  the 
\  -bine  will  !h 

discussed  in  the  following  paragraphs. 

The  Turbine  vnd  Governing  Conditions 

The  turbine  in  que 
sons  type,  manufactured  by  the  Brush 
Electrical  Engineering  Company,  and  is 
nominally  rated  at  500  kilowatts  when 
running  at  .wx>  revolutions  per  minute 
and  supplied  with  steam  at  200  pounds 
per  square  inch.  gage  pressure,  super- 
heated to  550  degr  it.  and 
with  a  vacuum  of  28  inch' 
at   the   exlr 

The    generator   is    a    three-phase    alter- 


^0 

/. 

-30 

0/^ 

/.. 

V 

'<& 

&'-, 

F^ 

in* 

-10 

/ 

^L 

A 

^ 

^ 

. 

: 

1 

2 

1 

3 

- 

a 

Inches  Vacuum     Eelerred  to  30  Barometer 
FIG    3.      1  iCUUM    AT    HALF  LOAD 


mainly    of    a    mechanical    nature.    -  < 

which    .ji  ■        The    emergency 

valve   i=   placed   on   the    opposite     id       if 
:n  turbine  to  the  governor  valve. 
The   Mad.  -    at    the    high-pressure   end    of 
r  are  made  of  drawn    copper  and 
at       the       low-pressure       end       of 
drawn    bronze.      The    blades    are    held    in 
dovetailed   grooves   by   calking   pii  i 

a  manner  similar  to  that  employed  in 
Westinghouse  turbines  The  tips  of  the 
blade-  are  thinned  off  so  that  they  will 
wear  but  not  -trip,  should  rubbing  con- 
tact occur.  The  glands  at  each  end  of 
the  cylinder  are  sealed  with   steam.     The 


erator  rotor  draw-  in  air  at  the  tempera 

thi  engine  room  and  fo 
through  the  generator  for  cooling  aif 
ventilation.  This  air  leaves  the  generate 
at  a  temperature  of  117  degrees  Fahren 
heit.  It  i-  then  conducted  through  flue 
to  the  various  departments  of  the  mil 
and  is  used  for  heating  and  ventilating 
As  this  heating  was  formerly  done  h 
live  steam,  it  is  estimated  that  a  -avin 
of  2''  tons  of  coal  per  day  will  bi 
by  this  method  of  utilizing  otherwis 
waste  heat. 

This  use  of  heated  air  from  generator 
has   been    proposed    in    several    America 


August  24,  un»i 


l'(  '\\  ER  AND  Till-:   l 


301 


plants  but  the  writer  1-  not  aware  >'i'  its 
actual  application.  However,  it  seems 
to  be  worth  serious  consideration  where 
turbines  operate  continuousl)  and  such 
heating  and   ventilation  arc  reqtti 


on    tiik     1  ■ 

The  observations  and  general  data 
presented  in  Table  1  have  been  copied 
from  the  results  of  the  test  as  pub- 
lished   in    Engineerii  r  tary    -'(>. 

nx»).     The  only  alteration  is  that  the  gage 
pressures  have  been  changed  to 

I    U31  1      1 

Duration  •>(  1ri.1l  1  hours. 

1  I   Sib 
tin.    I'  111  en- 

tering throttle  valvi 
mperature  ol   steam 
entering  throttle 
valve  550  deg    I. 

-   : .  rheat  «t  steam  en- 
tering throttle  valve   lt>4  deg    I 

ol  throttled 
steam  measured  be- 
tween  throttle  valve 
and     Brsl     tow     of 

131   3lb.  persq.in. 
Irani 
between  throttle 

1    row 

527  deg.  1- 

ivmtii     I -1     and    2d 

92  31b.  per  -1  in. 

1 1  Mi.       ["emperal 

between    l-t   and   _M 

161    li       1 
be- 
tween    2d     am 

nsio  10  31b.  pi     sq.in. 

between   Jd   and  3d 

stages  "i  expansion:     3,  i  deg.  !• 

ol  -team  be- 
tween   3d    and    4th 

17   ."..">  lb  persq.in. 

mat.  i' 

tween    tth   and   5th 

p  insion.         8  3  lb  pei  sq.in. 
;leam 
en  tth  and  5th 

■.   .  ■  :. 

tween    .". 1 1 ■    and    6th 

pansion.  1   31b  pel  sqan. 

Ol     -team    at 
isl    end    of   6tll 

11  7a  li.  ih-i  sq  in 
[Lp.m  3012 

w.uii'   0  used 

8200  ll>. 

ii  output  159  kv. 

round-    ot    -ie mi    iter    k\v.- 

hour  our  put  1  •    s,'> 

e  uir- 
bine  and  alternator;  no 
load  77  kw. 

Additional  eleel  ileal  losses  at 

4  kw. 

T0Uli.h.p.(459H  77-  !)  x  -i"^-' .  .722 

Pound-  uf  steam   |>er  i.h.p.- 

1 1 . 35 

ratio         

ion  6  kw. 

<.   in   ventilat- 
ini--  alternator  .        31  kw. 

Power  required  to  run  light 
and  unexi  ited    air  duel  to 

_'3  kw. 
absorbed  in  iron  losses 
Iso  fric- 
tion and  windage,  etc  17  kw. 
All  pressures  are  absolute. 

implify  later  discussion.  The 

number-    opposite    ihe    observations    cor- 

d   tn   numbers   on    Fig.   -'   and   tints 

denote  where  the  readings  were  taken  on 

tin-  turbine. 

Test-    were    made    by    the    builo 

ipmeiit    to    determine    the    turbine 
and    generatoi  shown    in    the 

latter    portion    of   Table    i.      From    these 
tests    the   indicated   horsepower 
dilated. 

During  the  test  more  air  than  was  nec- 
for    cooling    was    forced    through 


equcntly,  the  power 
ive  and 
amounted  to  31  kilowatts.  After  the 
completion  of  the  test  thi>  volutw 
was  reduced  until  only  16  kilowatts  was 
required  to  force  it  through  the  generator 
and  lines.  It  it  maj  be  assumed  that 
the  difference  of  power  required  for  this 
.  viz.,  15  kilowatt-,  would  have 
appeared  in  the  test  as  electrii 
put,  the  mptii  in  wi  mid  drop  to 

iunds    per    kikm  atl  hi  mr,    instead 
•  (     1 7.86    pi  iunds    per    kill 
:'i\  1  n. 


also   work   tl  1   to   the 

turbine    a-    follows:      Powi 

tor,  .it  kilowai 

citation,  6  kilowatt-;   total    <~  kilowatt-      : 

40  7  electrical  horsepower,     riierefore,  the 
total    bri  wer    at    the    turbine 

=   7037. 

The  mechanical  efficiency  of  the  turbine 

tn    indicated    horsepowi  I 
lore,   is 

7  a        o   6 

I  In 


Steam    p 

1 1.1 

gage,  lii.  per  sq.in 

Id:; 

183 

101 

161 

1   .1. 

... 

entt  in 

1 

52  1 

.Mill 

530 

5 1  • 

27    I 

276 

15.15 

-'73 

270 

:   ;-  output. 

im    eotl- 

1  per  kw  .-hour. 

is  '.".I 

L'l    63 

.  referred  to. 'jo- 
in, barometer. 

29  ii" 

_'7    si 

26   7  1 

$6 

-1    70 

23  71 

22  71 

_'l 

11 

21 

."1 

After  the   completion  of  the  te-i   al    ;- [g  made     during     the     lest     were 

kilowatts,   further   tests   were   made   to  de-       pli  tied  on  a  Mollier  heat  entropy  di 
termine    the    effect    of    vacuum    al    about      as    shown   in    Fig.   4.     The   diagram   here 
sts   are  presented   ii  ed  by  Thomas  in  bis 

d 


Throttle 

VI 
Exhaust 

From 

II 

•  .me 

! 

550 

527 

nil 

, 

!  .1111 

1253   5 

1220   7 

1  17s    s 

Total  he  U   al   end   ol   adi  tbal  ii 
p 

end  of  sj 

1242   7 

1247    5 

.',-.    s 

1 1  s  1    2 
7.'   3 

1  too 
120  7 

1022 

ulable   from    tl 
expansion. 

387    1 

32  s 

11   9 

119  7 

JJI    J 

enl 

s.i    7 

45  3 

,7    9 

Ors,  per  1  enl 

16  3 

M    7 

'-' 

3.  after  referring   ill  vacuum  readi 
30-inch  barometer. 

gines,  it  i-  interesting   to  derivi 

:    this   turbine      The 
ir  efficiency  i-  not   given 
med  as  04  per  cent,   for  tl 
voltage  and  frequency.  The  electrical  out- 
.-•1  kilowatts  or  615  electrical  horse- 
power.     Therefore   the   brake   hor 
due  to  the  generator  load  i- 

615   -=-  0.94 


Steam,"  '  ,  ,  A.  S.  M    E. 

were     then     joined. 

iroximately    the 

actual    1  dui  11114    its 

turbine.     Thi     Hue 

of    ideal  diabatic    and    is 

id  line  with  1  1 
entri  py,    fmni   the   point    representing   the 
initial    conditi  -    it    ar- 

rive- before  the  throttle  val 

ii  -     im  olved     in    cal- 
culating the  efficiencies  of  the  vario 
pan-ion;  are  given   in  Table  .^. 
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\     FOR 

cpansion 

iteain  is 

assumed  liabatically  from  the 

the  beginning  to  the 

1  of  that  ex- 

in  1'.  i  u. 

from  this  drop  in  pr.  1  tn  the 

the   total   heat   cont 

m  at  the  beginning  and   the  end 

.m   adiabatic   expansii  n.      Thus. 

mple,  at  the  beginning  of  the  first 

us   are: 

Pressure,  131  3  tempera- 

hrenheit.     This  point 

■    the  Mollier  diagram  and 

an  adiabatic  drawn  I 

vhich  is  the  pressure  at  tin:  be- 
ginning nd  expansion.  The 
total  heat  contents  per  pound  of  steam 
at  the  beginning  and  end  of  such  an 
adiabatic  expansion  arc  1283.3  B.tu.  and 
1247.5  B.tu.,  1  quently, 
there  are  35.8  lVt.u.  available.  The  ob 
served  ci  nditions  at  the  end  of  the  first 
m  were  92.3  |  lute  pres 
sure    and    461 

ling  to  the  I 

rherefore,  the  heat  actually 
expended  by  this  portion  of  the  turbine 
in  useful  work  was 

J  —  1253-5  =  29-8  B.t.u. 
per   pound   of  steam  passing  through   the 
machine. 

The   efficiency   of   each    expansion   is   the 
the  heat  appearing 
that  portion  of  the  turbine  under 
ration    to    the    heat    available,    as- 
suming adiabatic  expansion   as   d 

re,   the   efficiency   of  the   first    ex- 
pansion is 

29-8  -r-  35-8  =  83.7  per  cent. 
I   calculations   for   oil 
the  turbine  are  given   in   Table  3. 
t  of  calculations  were  made 
by    scaling    the    mean    diameter- 
blade   rows   on    Fig.    2   and    reducing   the 
Made-   on   the   rotor, 
to   equivalent   rows   at   the   mean   velocity 
of  the  blades  in  the  first  expansion.     The 
equivalent    rows    .  n    any    given    diameter 
Multiply  the  actual 
number   of    rows    in    each    section    by    the 
square  of  their   respective   mean   diameter 
and   divide   the   prod  liiare   of 

the  given  diameter.  For  example,  the 
mean  diameter  of  the  first  expansion  is 
0.8  inch  in  the  figure  and  tin-  mean  diam 
eter  of  tin-  sixth  expansion  measures  2.02 
•here  are  10  rows  in  the  sixth  ex- 
pansion on  the  rotor:  the  equivalent  num- 
ber of  rows  at  the  mean  velocity  of  the 
first   expansion   is.   therefore, 

fio  X    (2.02V  -s-   fo.SI'l  =  • 

These  calculations  are  shown  in  Table 

re    also    the    B.t.u.    available    and 

the   B.t.u.   transformed   into   useful   work 

per  equivalent  row.     Fig.  5  represents  the 

same    results    graphically.      The    drop    in 


ire,  the   total   heat   contents 
and   the    efficiencies    of   the    various    tur- 
bine section-  at 
The  utility   from  the  standpoint  of  de- 
reducing  .ill  blading  to  equivalent 
the  velocity  of  the  first  stage,  has 
often    been    questioned.       However,    it    il- 
graphically  in  an  effective  man- 
ner    the    action    of    the    steam    inside    the 
turbine. 

From  Id  seem  that  the  most 

efficient  operation  i-  obtained  whi 

i  B.t  'i.  available  i»-r  equh  - 
alent  row.  Therefore,  it  i-  evident  that 
the  turbine  was  designed  1 
saturated  steam  at  200  pound-  per  square 
ge  pressure  at  the  throttle  and 
28  inches  of  vacuum  at  the  exhaust. 
Under  these  ci  heat   available 

per  equivalent  row   Fo  '■    turbine 

ly    1/12   B.t.u.      It    1 
from   Fig.  4  that   where  the  available  heat 


i-  more  heat   available  per  pound 
of   -team    in   adiabatic   expansion    from   the 

.  i  initial  to  thi  1  mditioiu 

than  would  !»■  available  in  adiabatic  «• 
pansion  ol  dry   saturated  steam   from  the 

initial      to      the      exhaust      pressures.       As 

shown  in  Fig  5-  tl'e  work  of  utilizing 
thi-  extra  heat  seems  to  be  limited  to  thi 
second,    third    and    fourth    expansions    in- 

I  Hi  '::  II  eOJ 

tions, 

A  careful  Study  of  these  curves  and 
tables  -how-  some  remarkable  results 
Fig.  4  shows  plainly  that  the  expansion 
of  the  -team  in  this  turbine  dor-  not 
follow  any  law  in  which  the  reheating 
factor  i-  considered  constant,  such  as  is 
sometime-  assumed  in  commercial  de- 
signs  and  also  by  some  writers  on  steam 
turbines.  According  to  this  set  of  re- 
sults, the  reheating  factor  which  i-  due 
to  friction,  leakage,  etc.,  in  the  blades  and 
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due  to  the  use  of  superheated  st< 
ceeds  1.62  B.t.u.  per  equivalent  row.  the 
efficiency  is  lowered.  It  would  thus  ap- 
pear that  each  turbine  should  be  di 
separately  for  il-  actual  condition-  oi  Op 
eration  if  it  i-  desired  to  obtain  the  heat 
efficiency. 

I'n'uf.sirablf.  to  Ado  to  Turbine  Length 

At    first    thought,    it    would    seem    that 

rows    of    blades    should    be    added 

\^t-(\.     How 

ever,    it  irable    for    mechanical 

reasons     to    add     length     to    a     turbine. 

Neither   is   it   apparent   that   any  thermal 

gain  would  result  from  adding  more  rows 

of  blades.     Recent  tests   -rem   to  indicate 

that  a   reduction  of  the   number   of  rows 

of   blades    and   an    increase   in    the    B.t.u. 

given  up  per  row,  and  consequently  an  in- 

in  the  velocities,  produce  not  only 

itisfactory   mechanical  construction 

an  increased  thermal  efficiency  at 

the  same  time. 


channel-,  varies  as  shown  in  Table  3 
and  Fig.  6.  These  are  probably  the  most 
interesting  'and  valuable  results  of  the 
whole  test  and  should  be  carefully  studied. 
It  is  not  believed  that  any  other  results 
showing  this  variation  of  reheating  factor 
have  been   published. 

Fig.  4  also  shows  that  there  has  beei 
considerable  throttling  at  the  governor 
valve.  Hence  the  turbine  was  operated 
much  below  its  most  efficient  load.  I  lad 
tlie  load  been  increased  until  the  prcs- 
sure  it  the  beginning  of  the  first  expat* 
-ion  became  about  200  pounds  per  square 
inch,  absolute,  the  turbine  would  probably 
have  operated  at  somewhat  higher  effi- 
ciency. 

While  it  is  generally  believed  that  the 
Made-  of  the  first  expansion  work  at 
fairly  high  efficiency,  the  results  of  this 
test  -how  such  remarkably  high  efficiency 
in  this  section  as  to  be  difficult  to  acv 
count  for.  The  blade  shapes  and  angles 
in    this    section   have    probably   been    care- 
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fully  designed  from  theoretical  considera- 

:  the  action  of  t lit-  steam  since  the 

from  the  initial  condition  can  be 

tpproximated.      ["he  actual  expan- 

idently  corresponds  verj  close.)  to 

the  assumed  expansion. 

It  is  also  possible  that  the  clearances  on 

iper    blades    used    in    this    section 

were  reduced  to  a  running  minimum  due 

to  the   greater    expansion    of   the   copper 

blade-  than  of  the  spindle  and  casing,  with 


i 

:       1 


FIG.    5.     VALUES    REFERRED    TO    EQUIVALENT 

ROWS   AT  THE    MEAN    \  EI.01  [TV    OF   THE 

FIRST    EXPANSION 

the  temperature  of  the  steam.  This  would 
reduce  the  leakage  losses. 

The   heat    lost    in    radiation    disappears 
from    the    lieat -tut ropy    diagram     in    the 
same  way  as  heat  given  up  in  useful  work. 
Xo    attempt    was    made    to    measure    the 
radiation  loss  in  the  test  quoted.     There 
n  iu   Fig.  4.  as  B.  t.  u. 
expended   in   useful   work,   are   subject  to 
errors    to    the    extent    of    radiation    loss. 
Consideration   of   this   loss   would    reduce 
the   efficiency    of   the    first,    second,    third 
and    fourth   expansions   and    increase    tin- 
efficiency  of  the  low-pressure  section.  The 
average   efficiency    for   the    whole    turbine 
ri  main  the   same.     This   error  due 
.to  radiation  is  probably  very  small,  as  tur- 
re   usually   well   lagged   with   non- 
and    incased    in   pol- 
ished   metal    jackets.      However,    a    com- 
plete analysis  of  a  turbine   should  include 
a  determination   of   this   radiation    loss 
The  efficiencies  of  the  second,  third  and 
xpansions   are  very   low.      It   is   to 
be   regretted    that    sufficient    observations 
•t    taken    to    determine    definitely 
the  state  of  the  steam  at  the  end  of  the 
diird  expansion.     The  general  appearance 
xpansion   curve   in 
•    indicate    that    the    greal 
in  the  whole  turbine  occurs  in   the  third 
expansion. 


Cause  of  Low  Efficiency 

The  question  at  once  arises  as  to  the 
•ause  of  such  low  efficiencies.  It  cannot 
>e  definitely  stated  to  what  characteristic 
)l  the  turbine  these  are  due.  without  hav- 
ng  access   to   the   detail    designs.      How- 


iible  causes. 

In   Parsons  turbines,  especiallj   in  those 

h  design  w  ith  considerabh 

between  bearings,  it  has  been  noted  that 

the    clearances    are   generally    greater    in 

tions    corresponding   to   the   third 

and    fourth    expansions    of    the    turbine 

shown  in  Fig.  -'  than  in  any  other  section 
except   the  last   low  1  de  rows. 

This  is  partly  >\u^  to  thi  fi  llowing  causes: 
The  distortion  i<i  the  casing  under  heat 
and  vacuum,  it*  such  occurs,  will  be  a 
maximum  at  this  section.  The  deflection 
due    to    the    weight    or    whi 

spindle,   which    is    usually    extremely    small 

in  well  designed  turbines,  will  also  be  a 
maximum  at  this  section.  Increase  in  the 
clearance  means  increased  leakage  and  de- 
creased efficii 

The  blade  anodes  in  the  sections  re- 
ferred to  may  not  he  correct  for  tin- 
steam  eruditions.  Attention  has  already 
been   called   to  the   fact   that   the  turbine 


Expansions. 


1. 

2. 

3  ami  4. 

5  ami  6. 

rows. . 

22 

30 

I  I' 

1   11 

6 
10 

Equi  v  a  lent 
nm .  at  dia- 
meter "f   1st 
n-ion. 

2  2 

27    1 

1  31    5 
1  35  s 

31    1 
6 

B.t.u,    avail- 

- 

72  a 

120  7 

156  s 

B.t.u.  exiK-ml- 
ed  in  useful 

work 

29   B 

11    '.1 

119.7 

B.t.u.    avail- 
a  t)  1  • 
equivalent 

1   625 

j  ..; 

1    885 

1   c.l 

B.t.u.  ■ 

i'il    in   useful 
work    pei 
equivalent 

1.21 

11  625 

was  evidentlj  designed  for  saturated 
steam  conditions.  Under  these  condi- 
tion-, the  volume  of  the   steam  increases 

idly  during  expansion  than  when 
superheated  steam  is  used.  This  increased 
steam      volume      would      produce     higher 

used    in    thl 
of   the   blading      Consequently,   increased 
eddying  and  friction  1  —  es  would  occur  in 
the    succeeding    portions    of    the    turbine. 
These  losses  would  naturally  decn 
ciency. 

respondent    in    the    issue    of    /'»- 
ginecring    for    March     12.    1900. 
some  similar  r  ;<    given  in  this 

article.     In  commenting  on  the  tests,  he 

I      explanation 
low  efficiencies  that  owing  • 
iartty  of  superheated  steam  minute  parti- 

vater  may  be  present  in  the  steam 
during   il  through   the   third  and 

fourth  expansions  and  such  would  cause 
excessive    friction    losses.      It    is    believed 


that  water  may  exi-i  in  superheatei 

under     celt. on     c litmus,     such 

found  in  pipe  lines   where  the   -team   ROWS 

in    one    direction.      It    does    not 
seem    probable    that    such    would    be    the 

case     where     thorough     intermixing     takes 

ich   as   occurs   during    thl     ; 
of    the    steam    through    the    blade    channels 

oi  a  turbine.  \t  anj  rate,  the  high  ef- 
ficiency of  the  fifth  and  sixth  expansions 
seems    to    -how    thai    the    effect    0 

water,   if  actually    present,   is  very   small 

quite    1 ible    that    there    is   ex 

cessive  leakage  in  the  first  and  second 
balance  pistons       \  po  leakage 

may    pass  through  the  equalizing  pipes  and 
enter    the    blades    at    the    beginning    of    the 
third   or  fifth   expansions.   1 
mixing   with    the    steam    coming    from   the 
preceding  blade  rows    the  temperature  of 

the  mixture  and  consequently  its  apparent 

probably  be  im 

It    is    hard    to   determine    this    leal 
feet  in  a  commercial 

The  efficiency  of  the  fifth  and  sixth  ex- 
pansions comprising  the  low-pressure  sec- 
tions is  high  and  agrees  with  the  results 
of  published  tests  on  low-pressure  tur- 
bines. This  would  indicate  thai  the  best 
results  in  steam-turbine  operation  may- 
be expected  with  the  use  of  low 
steam. 

It  is  also  interesting  to  note  on  Fig.  4 
that  the  steam  remains  superheated  until 
it  reaches  the  first  blade  row  of  the 
sixth   expansion. 

In  general,  the  results  of  this  tc-1  seem 
to  indicate,  (a)  that  the  blading  of  each 
turbine  should  be  separately  designed 
for  maximum  efficiency  under  its  actual 
operating  conditions;  (hi  that  the  effi- 
ciencies and  corresponding  reheating 
factors  vary  for  each  section  of  the  tur- 
bine and  follow  no  regular  law;  (c)  that 
the    efficiencj    of    some    sections    is    ca- 
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FIG.    6.      VALUE    OF    REHEATING    FACTORS 


pable  of  improvement;   fd)   that  tl 

re  the  most  efficient 
However,  further  tests  should 
be  made  in  the  manner  indicated,  on  other 
turbines,  before  definite  conclusions  can 
be  drawn  regarding  the  performance  of 
turbines  in  general. 

A  thorough  discussion  and  criticism  of 
the  results  given  herewith  will  be  wel- 
comed. 
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ei    Plant    o!    the 
Company 

I!v  Wv 


White 


Willi  White 

■ 
struct     ! 
tl 

- 

•    1  railroad, 

terial    ai 

k,  wuh  saw ' 
thus    making   a   vi 


to  gci  in  the  mechanism  of  the 
e  stokers. 
The  bo  pressed  brick, 

w  hich  i;i\  *~  a  very  m  ai   appearai 

1  cement.     The 
smoke  flues  t"  the  boilers  arc  I 
the  rear,  and  each  ! 

I  manner,  the  smoke  flue  running 
the    entire    length    of   the   boiler 

■  ick,  which  is  placed  at  1  ne 

boiler  use  is  handled  by  hand,  thi 

installed  yet, 
although    an    - 

conveying  will  be  put  in  later.    The  boiler 
-  1  pounds  per  square 
inch. 
The  b  !  with  the  nec- 

water     columns,     water 


ti '  obtain  anj    ci  imbinatii  n   on   tin      lean) 

lines  between  each  individual  boiler,     For 

,  1  ach  1"  lilei    sti  am  drum   1     cob 

nected  to  the   12  inch  header  by  means  si 

a    I    l»  nd    of   6  inch    pipe,   a    stop    valve 

11.    I'll  to  the  header  and  also  I 

stop  valve   next   to  the  boiler,   thus   prol 

11 ..    stop    val\  es    foi    each    steam] 

mi.  1  in  hi.       Die    i-'  inch    beadej 

over  the  boiler  is  connected  to  a   12-incS 

header  in  the  engine  room,  from  which  a 

10-inch   pipe   extends   to   the    1500-horM 

pi  wi  r   engini .   and   a   7  inch   pipe   t<>   ihe 

1   engine.     Both  engines  are 

fitted  with  balance  throttles  of  the  S.huttc 

1     erting    type,   while   plain   valves  are 

1  the  pipe  fittings  near  the  In  adi  ] 

The   two  engines   are  of  the    Erie  City 

In. 11    Works   make,   and  are   filled   with  a 


FIG.    I.     ENGINE   Room    OF   1  UK   WHITE  COMPANY  S   PLAN! 


power  plant   i-  located  in  the   rear  of  lhe 
factory,    and    i  id    with    brick 

walls,    having    a    framework    of   structural 
steel     and   a   cement    roof. 

Boilers 

In    .tin  m    are    locati 

Babcock   &    Wilcox    boilers,   each 

equipped    with 

superheaters,    which    superheat    tl 
to  150  degrees.    The  boilers  are  fitted  with 
Babcock  &   V\  il 

crated   by   two   -team   engines,    which   are 
located   1  prevent- 

m  from  becoming  covered  with 
dust  nr  dirt.  They  are  also  out  of  the 
way,  which  prevents  damage  from  break- 
age and  accident-  which  would  occur  if 
they  were  placed  where  a  careli 
man    might    accidentally   permit    some   ob- 


Ei  ty   valves,  but  none 
of  the  various  kind-  of  dampei    1 1  gulati  >i 
tally  found  in 
plain-,  have  been  installed.    The 
.    W.    II.    Clements,    while 
bi  lieving    thai    they   are   all    right,     tati  - 
that  he  p  n  to  do    ucti  work, 

1    itters  are 
ing  very  satisfactorily.    The  feed- 
pipe    lini  con   " met rd     of     1 
brass,     and     the     drips     from     the     water 
columns,  etc.,  are  also  of  brass. 

Piping 
The  piping  between  the  boilers  and  en- 
gines is  of  somewhat  novel  construction. 
A  12-inch  header  extends  across  the  four 
boilers  and  is  supported  by  overhead 
girder-,  which  prevent  excessive  vibration. 
The   pipe  connections  are  arranged  so  as 


special  design  of  valve.  It  will  he  noticed 
hi  Fig.  1  that  the  smaller  engine  has  a 
novel  feature,  inasmuch  as  the  frame  and 
both  cylinders  are  connected  by  studs,  tin 
"hied  being  to  prevent  excessive  expan- 
sion due  to  the  high  superheated  stean 
used  in  the  cylinders.  On  the  750  horsi 
power. engine  both  cylinders  are  connecte* 
with  frames  by  eight  3-inch  studs,  whkl 
separate  the  cylinder  and  frame  a  distance 
of  to  inches.  On  the  1500-horsepOWei 
engine,  the  high-pressure  cylinder  is  con 
nected  to  the  frame  in  the  same  manner 
hut  it  was  not  considered  necessary  11 
the  case  of  a  low-pressure  cylinder,  as  th 
steam  drops  sufficiently  in  temperature  ti 
eliminate  any  trouble  from  expansion. 

The  small  engine,  which  has  cylinder 
18  and  35  by  30  inches,  running  at  15 
revolutions  per  minute,  is  direct-connectei 


■   j-i.   igog 

i  i  500-kilowatl   generator,  three-phase, 
ed  between  the  high-  and 
ic  low-pressure  cylinders   is   the   1 
!t,  which   is   belted   !<>  the   engine  .shaft. 

rator  is  of  128  amperes  capacity, 
>  olutions   per 
mute,  and  is  of  20  kilowatts  capacity. 
Tlu-    large    engine    has    cylinders 
id   40   bj    .?<>   inches,   and   is   dircct-con- 

1  three-phase  60-cycle  alternator, 
inning    at    150    revolutions    per    minute, 


P(  >\\  ER  AND  THE  ENGINEER. 

MlSCBLI  AN1 

Oil    from   the   engine   goes   through   an 
A  B  *    filter  and  then  passes  into  a  filter 
designed  h>  Chief  Engineer  Genu 
shown  in  Fig.  .5.    Thi  fi  om  the 

■  i.  liver  the  "il  to  the  filti  1 
side,  which  filti 

red  ■  il  from  I  Iter  then 

1I1  ips  into  a  pipe  extending  from 
of  the  homemade   filter,  down   to  within 
4    inches    of   the    bottom.     This    filter    is 


BOILER    K"iiM     OF    THE    WHITK 


and  of  1200  kilowatts  capacity.     Both  al- 
ernators  and  exciters  arc  the  product  of 
Ihe  General  Electric  Company.     As  in  the 
t lie   small   engine,    the   exciter    is 
placed    between    the    high-    and    the    low- 
sure   cylinders,    and    is    belted    to    the 
•   the  engine.     The  exciter  i-  of  40 
-  capacity,  ,?oo  amperes,   125  volts, 
-peed  of  050  revolutions   per   min- 
ute.     Both    engines    are    fitted    with    the 
Nugent   oiling   system   and   reducing  mo- 
tion. 

Switchboard 

The  switchboard   is  located  at   the  rear 

of  the  engine   room,   midway  between   the 

two   engines   and    generators.      It    i-    com 

■    16  panels  of  slate  slabs,  divided 

ws:      Two   being   devoted-  to   the 

generators,  two  to  the  exciters,  three  for 

ircuits,    there    being    two    circuits 

on  each  board.    There  are  five  panels  for 

light,  on  which   are  placed  the  indicating 

Irecording    meters,    ammeters,    voltmeters 

and  the  ordinary  switchboard  instruments. 

Owing  to  lack  of  space  on  the  rear  of  the 

switchboard,   the    field    resistance    for   the 

alternators    are    placed    in    the    basement, 

and   those   for   the   exciters   on   the   back 

of  the   board. 


_oii  rij* 


cloth  mull  r  each  plate  and  overflows  into 
ond   compartment,   from    winch   it 
is  drawn  oil"  b}   .1  small  oil  pump  and  dc- 
liv<  red  to  a  40-gallon  oil  tank  pi 

-in   high  above 

the     engines.        In     case     ai 

gel    in   the  pipe   1"  I 

il   tank  and  the  engine-lubricating 
system,   the   oil   pump   connecting 

filter    in    the    basement    can 
direct  to  1  In-  oiling  system  and  thus  main- 
tain  the   lubrication   of  the  engines   while 
overhead    piping   arc 
carried  on. 

In     the    basement     1  -dan 

and     14    by     [8    Snyder-Hughes    vacuum 
pump,  which   is  connected  by  iis   suction 
pipe   to   an   8-inch    manifold,    from    which 
separate  pipes  run  to  the  various 
incuts,    each    pipe    beii  with    a 

allow   for  regulation  and  cutting 
out. 

In  the  engine  room  a  15-ton  crane  ex- 
tends   from    on,-   irnek   to   the  oilier,  which 

permits  of  handling  tin-  heavy  pari 
engines,   when   necessary. 

The  condensation  from  the  steam  head- 
ers and  receivi  taken  care  of  by  a 
Squires'  steam  trap  which  returns  the 
water  to  the  receiving  tank  ami 
over  again.  The  watei  in  the  receiving 
tank  from  thi 

not  sufficient  to  supply  the  boilers  witli 
water;  therefore,  water  from  the  city 
main  is  supplied  through  a  Seagrist  water- 
controlling  valve,  thus  keeping  a  constant 
supply  of  water  in  the  supply  tank  for 
boiler-feeding  purposes. 


Gas  Explosion   in  Boiler  Furnace 


By  F.  V. 


An  explosion  that  was  not  on  the  pre- 
arranged program  for  the  Fourth  of  July 
celebration  occurred  about  I  p.m.  on  that 


\     .     I 
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ll(..     .?.       ARRANGEMENT    OF    oil    FILTERS 


made  with   a  partition   in   the  center,  and 

: -t    compartment    are    pi. 
pieces  of  perforated  sheet  iron,  and  under 
each  is  placed  I   th.     At 

the  top  of  the  middle  partition,  between 
the  two  sections  of  the  filter,  is  an  over- 
flow from  the  first  to  the  second  com- 
partment. 

The  oil  as  it  flows  from  the  ABC  filter 
passes  down  to  the  pipe  in  the  second 
filter,   then   rises   up   through   the   cheese- 


date    in     the    natural  .         bell     of    West 

Virginia.      The   results   are   shown    in   the 

two   views,   the  photographs   having  been 

taken  shortly  after  the  explosion.     It  was 

nig     "Mowed     up"     and     il- 

the  special  danger  that  must  be 

against  where  natural  gas  is  used 

for    firing  boil 

The  battery  consisted  of  two  200-horse- 
power  Stirling  boilers  located  in  the  plant 
of    the    George    Sherrard    paper    mill    at 
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ilers  were  fired 

with  nal  ich  is  the  fuel  quite 

:■  ii  i.     However, 

bituminous-coal    prici  mped    >u 

much  tin-  hist   two  years  that   some  mills 

run-of- 

nts    per    ton.      The 

plant  li  sed  down   for  about  a 

Vn  inspection 

and    no 


front  and  breaking  "ti  tin 
umn  between  tin-  tw  I  he  feed 

pipes    were   broken    ofl    and    some   other 
fittings    injured,   although    there    was    no 
iir>.     The  two 
attendants    escaped    serious    injur)    from 

me    and    the    flying    bricks    that 
knocked   out    tin-    windows   and    made   a 

■  n  that   was   ich   in   houses  quite 
a   distance    from    the    plant      A-    the    ac- 


TWO  VIEWS   SHOWING   RESULTS   OF  GAS   EXPLOSION    IX   TOILER    SETTING 


leaks  of  gas  were  detected  at  that  time, 
as  the  workmen  had  carried  lighted 
torches  into  the   fun 

When  starting  up  on  the  Fourth  the 
gas  burners  at  the  rear  boiler  had  been 
lighted  successfully,  but  when  the  torch 
was  inserted  into  the  furnace  of  the  front 
boiler    a    terrific    expl  red    im- 

mediately. The  entire  boiler  setting  was 
demolished,    beside;    cracking    the    boiler 


rtunately  when  the 
majority  of  the  employees  were  absent,  the 
chance  for  injury  was  a  minimum. 
The  explosion  was  caused  by  gas  leak- 
after  the  inspection 
and  repairs  had  been  made.  It  is  quite 
common  for  derangements  to  take  place 
in  the  gas  pipes  and  valves  in  the  natural- 
gas  country,  because  much  of  the  erection 
work   is  done   rapidly  and  the   inspection 


becomes  very  careless.  Several  little  ex 
had  already  occurred  in  thi 
plant,  hut  they  had  caused  no  striou 
damage.  In  other  plants  smokesl 
been  cracked  h\  gas  explosions  and  em 
ployees  were  burned,  while  in  domesti 
haw  been  blown  up  an' 
the  occupants  killed.  I  he  pressure  of  th 
i  \o  pounds  in  the  mains  and  th 
regulators  are  supposed  to  reduce  it 
to  8  ounces  iii  the  service  pipes.  But  th 
■  ariable  and  it  -  pi  esence  i 
leaks  cannot  !»■  detected  as  readily  fror 
its  odor  as  can  he  done  with  the  ill-smell 
ing  manufactured  illuminating  gas.  I 
many  of  the  mills  little  attention  is  give 
Ic  economy  of  fuel  as  the  price  is  low 
varying  from  4  cents  to  14  cents  pc 
thousand  feet  for  factory  use,  and  2 
cents  for  domestic  use.  In  many  case 
the  factory  or  mill  owns  its  gas  suppl 
and  is  independent  of  the  Tri-State  Ga 
Company,  which  controls  most  of  til 
natural-gas  business  in  northern  Wes 
Virginia,  eastern  Ohio  and  western  Penn 
sylvania.  They  simply  "let  her  go"  an 
run  the  risk,  which  means  a  very  waste 
ful  practice,  and  a  carelessness  of  opera 
tion  that  causes  a  frequent  loss  of  prop 
erty  with  injury  to  employees  and  other: 


Horsepower  Employed  in  Differer 
Industries 

G.  L.  Addenbrooke,  in  a  paper  on  "Th 
Public    Supply   of    Electric    Power,"   in 
Cantor   lecture  delivered  before  the  Roy; 
Society  of  Arts  (  English  ),  said: 

The  horsepower  employed  in  differer 
industries  varies  considerably;  for  ir 
stance,  taking  the  light  class  of  trade 
such  as  builders,  small  mechanics'  shop 
printers  and  the  large  class  of  jobbin 
trades,  the  horsepower  per  man  employe 
will  be  between  !4  ami  '  i.  Engineerim 
works  will  usually  take  from  'A  to 
horsepower  per  man.  Mines  employ  0 
an  average  about  1  l/i  horsepower  per  mai 
varying  from  less  than  1  horsepower  pi 
man  for  the  smaller  classes  of  mine  to 
horsepower  and  even  3  horsepower  it 
modern  collieries  working  on  a  large  seal' 
In  the  textile  industries  the  average  a[ 
pears  to  be  about  1  horsepower  per  en 
ployee.  Tn  industries  where  there  is  muc 
grinding,  such  as  milling  and  cement  mal 
ing,  the  horsepower  is  higher,  avcragin 
5  to  6  horsepower  per  man,  and  even  mor 
in  modern  plants.  Again,  in  rolling  mil 
it  may  be  very  high,  and  in  large  clectru 
power  stations  will  amount  to  200  horsi 
power  tier  man  or  more.  Taking,  how 
ever,  the  general  run  of  industries  in 
district,  the  power  used  will  not  averaf 
much  over  1  horsepower  per  man  en 
ployed;  for  instance,  in  London  recci 
statistics  show  it  is  a  little  over  ''.  horsi 
power,  while  in  the  north,  where  tr. 
trades  are  much  heavier,  it  will  be  doubl 
or  more. 
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A    Practical    Study  of  the   Chain  Grate 

Results    of    Recent    Observations,    by    the     United     States     Geological 
Survey,    at    Certain    Plants    Where    This    Type     of     Stoker    Is    Used 


arliest    mechanical   stoker    was   of 
he  treadmill  type,  so  called  becausi 
angcinetu  of  the  grate  bar-  as  a  travel- 
resembled   the  apron  of  a  tread- 
nil.     It   was  patented   in    England 

t  S4 1 ,     Improved  in  details  of  con- 
traction, this  type,  under  the  name  chain 
is  come  into  extensive  use  in  this 
fed   from  a  hopper, 
\luch    extends    the    entire    width    of    the 
rate  and  has  a  plate  at  tin 

■'  e  depth   of   the  bed   of   coal,   to 

I  continuously  revolving  grate,  the  top  .  f 

\hich    is    made    to    move    from    front    to 

power    applied    to    the    front    1  r 

icket  shaft.     As  usualh   installed, 

ice  of  the  grate  is  horizontal,  but 

illy     chain     grates     are     given     a 

line.     Back  of  the  hopper  and  ex- 

ver  the  whole  width  of  the  grate 

brick    arch.       The    length    of   this 

■   rs  in  plant-  equipped  l>\    differ- 

r-.  but  the  present   tendency  is  to 

the   arch   and    to   proportion    its 

ind  slope  to  the  grade  of  coal  to 

In  operation,  coal  from  the  hoppi  1  bi 
ignite  as  it  passes  under  the  arch 
grates  earn  the  burning  coal  to- 
bridgewall  at  a  rate  which  per- 
iplete  combustion  before  the  chain 
the  rear  sprocket  and  the  refuse 
■  the  ashpit  below. 

Bii/Ii  tin  ::7::.   Cnited   Stati  -   '.,  oli  - 


Flfi.    I.     WATER-TUBE   BOILER     WITH    UPTAKE   IN   REAR 


The  majority  of  the  stokers  of  tin-  type 
are  particularly  adapted  to  a  free-burning 
coal  high  in  volatile  matter,  such  as  is 
mined  in  the  central  and  western  fields, 
and  givi     1.  ati    faction   with   the   higher 

fixed    carbon    coking    coals    of    the    Ap- 
palachian   field.      A- 'they    can    burn    the 


teri^-.-*    T  T 


FIG.    2.      IT-TAKE    IX    BRONT 


grades  of  noncoking  coal  with 
complete  combustion,  they  oit,i'  .,  valuable 
means  of  producing  cheap  power.  At  all 
the  plants  visited  where  these  stokers  were 
in  use  small  coal  was  burned. 

Variations  in  Length  of  Firebrick 
Arch 

^s  has   been   said,  the  chief  difference 
I  ""  grates,  a-  put  in 
by   the   various   makers,    i-   in   thi 
of    the    firebrick    arch.       In     many    water- 

tube  ll""'  h  •-  made  short,  and 

,lu'   «•'-'  tion    an    li  .1   1.,   the 

tube-  by  the  shortest  path.  A  furnace  and 
boiler  with  -tokcr  thus  Set  are  shown  in 
Fig.     1.      In    this    setting    tlu-    distance    of 

trave'    ''  1  the  grat  to 

ing  surface,  indi  ati  d  bj  thi 

'  and  the 
distanci 

unti  red,.  I,  approai  hi  > 
a  minimum. 

This   type   of   installation    is   common   in 
the    Middle    West,   where   a   higher   pro- 

portil  n    of   chain    grate-    i,    in    use    than    in  ' 

r    section   of  the    United   States, 

but  the  snort   arch   ai  d 

tube-heating 
unfavorable     to    smokeless 
combu  si 

lied        to 

lengthen     the     travel     of     1! 

gases  from  the  bed  of  coal  and  Ml' 

to   mix   and    be   completely    burned   before 


ivn    l.\    Fig.   -'■ 

n  front . 

the  oilier   furnace,  but  it 
baffling 

:  face    i-    three 
shown  in 
baffling,   tl 

instruction,  be- 

ignition    arch,    has 

slight  chilling  effect,  and  there  is  ample 

•    complete  combustion  be- 

reach  the  fit 

Chain    Grate    Under   Tubular    Boilers 
::,    few   chaii 

inder   tubular    boilers.      An 

example  of  the  usual  setting  is  given  in 

Here,   while   the  ignition  arch  is 

id   ili<.    shell   of  the   boiler  lias  a 

the  tube 
that  smokeless 
itained  with 
care   in   operation.     In   th< 

the   boiler   the 

boiler  shell,  though 

gligible,    is    much    less    than    il    is 

0ften    ,  as    the 

posed    i-    not    more    than   that    of 

eight  or  nine  I 

il  of  Chain-grate   Plants 
|n  th<  he  field  investigation 

57  plants  were   visited,   ranging   from  ,?oo 
to  0600  rated  boiler  horsepower,  at  which 
chain    grates    were    installed.      The    coals 
|]   sizes,  cairn-  from 
and   the  avi 
lire  in  burning  them   ranged   from  4.5  '■''' 
6  inches.     The  kind  of  coal  and  ll 
of  lire  are  given   in   Table    1.   which  inci- 
dentally shows  that  the  chi 

found  i"  work   remarkably  well 
with    II 


TABLE   1.      KIND  "1    COAL    \NH   Dl  PTH 
01    FIRE    AT   PLANTS   WITH 
CHAIN    GRA1 


row  IK  AND    II II'.  ENGINEER. 

power   •  '■  '    being    rated 

heating  sui 

inged    from   23  t..    158,   the 

1  he    ratio   of   square 

square  feet  of 

grate   surface   varied    from   .;.;  to    1    to  88 

to    1.  the   average    ratio  1 

The   highl   of   the    ignition   arch   at    the 
front  of  the  furnaci 
1  1    feet,   and   the   hight    ab 
at    the    rear   of   the    arch    from    1 
feet.     In    16  plant-   0 
ends   1  f  the   stokers   wen 
in  front  of  the  boiler       ' 
of   the   ignition   arches   above   the 
is  gh  en  in  Table  -. 


Illinois 
Indian 

Ohio 

tvania 
MiscelJ 


nd   Illinois 
coal. 


Forty  of  these  plants  maintain 
form  loads;  the  remainder  had  to  carry 
variable  loads.  At  iS  per  cent,  of  the 
plants,  the  stokers  were  under  boiler  units 
of  200  horsepower  or  less  and  at  69  per 
cent.,  they  were  under  units  of  300  horse- 
power or  less!    The  average  boiler  horse- 


Uigu  1   .'  1,   1909, 

States,    the    least    and    average    distances 
from   grates   to   tube-heating   sin  1 

The  average  draft  measurements  .it  tin 
plants  wnc  as  follow  1    furnace 

draft,  54  plants,  0.19  inch  of  water;  rang 
007  to  0. 15  inch.      Average  draft  at  rei 
ler,    [o  pi  ints,  0.43   im  h   ol    ivabl 
Vverage   drl 
.1!  front  tube  -.beet,  four  plants,  0  1.;  id 
15  to  0.61  inch      \\c 
i    li  basi    oi    tai  k,  2 1  pi 
.i    water,    ran-.  .    0.26    to    [.30   in 
show    approximate    avj 
age  drafts  .1-  follows:     Furnace,  0.20  in 
of   water :    rear   of   boiler,   0.  \5 


IVERAGE  HIGHT  O]      VRCH     VI    FR0N1     VND  REAB     VT  PLANTS 

V.  Illl   CHAIN    GRAT1  - 


.1       t  1    UN  \.    1 

\  1     Htm  111     1 

Type  of  Boiler. 

1 

Numbei  ol 
Plants  .11 

u  in,  b 

lle-lit  ul 

\i,  1 

Nllliih. 

u  hich 
Mi-.i    11 

Feel 

1    1 
1    1 

I  1 

II  '.1 
1 

1    1 

6 
13 

6 
16 

3 

Feet. 

1    7 

1   6 
1    5 
1    3 

6 
13 

11 
3 
6 

;                             er-tube 
Iteturn  tubulai 

-HIKER    AND   RFTCRN-TI    B     I    ,R    BOILER 


The  coal,  as  received,  burned  pi  1 

per  hour  of  average  heavy 
load  ranged  from  11.4  to  39  pounds,  thi 
average  being  23.3  pounds. 

Table    .?    presents    in    more    impressive 

form  -ome  of  the  particular-  recapitulated 

how  that  with 

n.ker-  in-tailed  under  to 
boilers  (five  different  makes  of 
lilers  are  included  under 
"Miscellaneous")  which  wen  run  at  aboul 
their  full  capacity,  at  no  plant  was  there 
any  serious  emission  of  smoke,  combus- 
tion being  pra 

ing  on  the  proper  length  of  travel  of  the 
burning    gases    for    coals    from    different 


0.80  im  b      The-e   n  sull 
drop    in   draft    through    the    boiler   of  0.25 
inch  of  water  and  a  drop  from  the  boiler 
to   tin    -lack  of  0.3S   inch. 

Sum  MARY 

The  chain-grate  stoker  was  found  in 
plants  carrying  uniform  loads  and 
plants  where  loads  .were  extremely  vari- 
able. With  a  uniform  load  and  a 
setting  there  should  never  be  anj  smoke 
with  this  equipment,  but  when  a  variable 
load  i-  carried  a  faulty  method  of  opera- 
tion may  cause  the  emission  of  dense 
In  a  chain-grate  plant  having  a 
variable   load,   with   the   lire   carried   up  to 
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io  water  back,  a   sudden   release 
ill   require   a    reduction    of   draft 
i ton  the  damper  i-  ncarl)  closed,  so  that 
•  'II  the  grate  <iml  the   fresh   coal 
d   to   hold   the   lire   arc    burned 
mitcd   ;iir    supply,    causing    the    stack    to 
aoke  badly. 

equipped    with    the    chain    grate 
in  be  made  t"  carry  a  verj   variable  load 
il   results  In    changing   the  thick- 
he   lire,   the    speed   of   the 
nd   the   position    of    the    damper    to 

The  draft  should  not  lie  reduced 
certain    value,   which   can   be  de- 
tained for  each  plant  h\  graduall) 
damper   and   watchii 
■  where  the  maximum  vari 
re  nearly  the   same,  it   might   he 
to   vary   only   the   speed   of   the 
rate  and  the  posjti,  n  of  the  damper.    The 
imper    regulator    is    often    the    ca 
-tack,   because    it    is 
off  the  entire  draft,  a  condition 
sary. 


sometimes  happens.     When  coal  is  burned 
way  with  a  proper  settin 
the    fireman    finds    it    thi 

way    to   carry   a    variable   load   and    have   a 

ck,  demanding  less  of  his  atten- 
tion in  operation. 

ne  plants  the  boiler  is  forced  by 
firing  considerable  coal  through 
spection  door.  Although  the  desired  re- 
sult is  accomplished  by  thi-  practice,  the 
plant  becomes  the  equivalent  of 
fired  plant  and  the  stack  will  invariably 
smoke  badly. 


Charts    to    Determine    Engine  and 

Generator  Capacities  in  Direct 

Connected  Units 


By   X    A.  Carle 


In    selecting    the    s:7:c    of   a    direct-con- 
nected engine-driven   generating   unit    for 


TABLE   3,      SUMM   UO    "1    VARIOUS   OBSERVATIONS   AT   PLANTS   Will 

CHAIN   GRATES. 

X.  a  M  a 

-T, 

DlSTAN 

Heating 

1 
Si  in  a<  B. 

Num- 
ber "f 
Plants 

og^J 

Black 

Kind  of  Coal. 

Inell  (it 

u  atei 

::r: 

Mini- 

Smoke, 
Per 

i  •  in. 

v  Tavlor. 

Illinois,  i  ihio  and 

Pennsylvania. 

0 .  23 

l'i    1 

- 

1    1 

Hahcock  &  \\  ileox. 

IlliiuM-.    Kentuc- 
ky,   uliio    and 

Pennsylvania. 

12 

24  'I 

SS 

Illinoi-. 

7 

0   22 

21    J 

113 

Dlinois,    1 

Kenmekv  and 

IS 

ii    19 

•II 

5   I 

mis    \va- 

Indian  i 

kv   and 

ii  20 

mi 

ibular 

Illincn-.    Kentuc- 
ky.     Pennsyl- 
vania  and    In- 

diana. 

8 

0   15 

108 

19  ii 

11    7 

•Boiler  rated  on  lu  square  feet  o 

F  heat  ins:  -urface  per  borse] 

ower. 

Both   the   speed   of  a   chain  -grate   and 

pe    of    the    ignition    arch    are    im- 

Too    often    the    urate    is    run   so 

it    volatile    matter    i-    being    driven 

from  the  coal  as  far  hack  as  the  center  of 

the   grate:    usually    in    this    case    there    is 

a    loss    from    it 

but  also  losses  from 
'iied   carbon    in   the   ash   and    from 
injury  to  the  urate.     Live  coal-  in  the  ash- 
pit will  not  only  warp 

ly  burn  it  up.  The  urate  should  not  be 
fast  that  it  will  be  hot  when  re- 
entering the  furnace.  In  one  plant  where 
a  hign  ilraft  was  carried,  a  sloping  arch 
was  removed,  and  an  arch  built  parallel 
to  the  grate.  With  the  sloping  arch  the 
stack  smoked,  but  with  the  flat  arch  it 
was  entirely  clean. 

hain -grate  equipment  a  plant  may 
run  very  inefficiently  if  the  fire  is  carried 
only  on    the    front   half  of   the    urate,    as 


either   direct    or    alternating    current,    the 
service   for  which   the   mm    i 

usually  known  in  such  term-  that 
it  can  b>  as  the  kilowatt 

capacity    of    the    generator.      This    can    be 
to  electrical  horsepower  by  multi- 
plying   b)     1.341,    or    by    referenci 

722   of   the    April   20  issue. 
The  electrical-horsepower  output  capacity 
ided  by  the  generator 
efficiency   gives   the   brake   horsepower   of 
I  this  ili\i<leil  by  the  engine 
efficiency    gives   the   indicated   hi  r 
the  engine. 
The   calculation    h-  steps    ot 

lected,  starting 
with  the  volts  and  amperes  necessary  for 
trie  service,  is  not  compli- 
cated, but  it  requires  several  operations 
several  different  variables. 
all  of  which  can  lie  shown  in  a  very  con- 
venient  form  by  a  graphical  presentation. 


harts  "ii  pages  310  and  .ill  are 
for    alternating-current    units    for    single 

livering  a  maximum 
output  ol  300  kilowatts,  with  variables  to 
cover  steam-  or  gas-engine  operation. 
These  figures  are  intended  to  cover  the 
ordinary  sizes  and  !. 
in  isolated  pi. mis  and  those  supplying 
commercial  and  municipal  lighting  and 
power  in  small  I 

harl  "ii  page  312  i-  for  direct- 
current  units  to  supply  circuits  of  from 
50  to  125  volts  and  delivering  a  maximum 
output  of  150  kilowatts,  w  ith  vai  i 

■ 
These   figures   are   intended 
ordinarj  liters  and  units  used 

in  small  direct-current  lighting  and  power 
plants. 

EXAMI'I.I  s 

( 1  )   The   estimated    output    required   of 
a  direct-connected  engine-driven   g 
ing  unit  is  50  kilowatts.    What  hoi 
of  steam  engine   will  I  if  the 

tor  efficiency  i-  '15  per  cent,  and  the 
engine  efficjency'is  05  per  cent.? 

chart  Xo.  I  anil  starting  with 
50  kilowatt-,  read  up  to  95  I11'1'  '• 

cent,  efficiency,  and  then  down  to  appn  \i- 
mately  74  indicated  horsepower. 

How    many    amperes    will    he    fui 
by   this   outfit    if   the   ■ 
.volt,   three-phase   machine,   with   a 
factor  .if  83  per  cent.? 

Using  chart  X".  1  and  starting  with 
50  kilowatts,  read  down  to  85  per  cent, 
power   factor,  three-phase,   then  ai 

;e,  ami  then   down  to 
approximately    14.2    amperes. 

he  estimated  si  n  ic<  for  a  direct- 
connected  gas  engine  and  alternator  out- 
fit is  60  amperes  at  2200  volts.  What  size 
1  I  rator    will    he    required    if   the    sys- 

tem   is    to   he   three  phase   and   the    power 
factor  is  85  per  cent.? 

Using  chart    No.   2  am!    starting  with  60 
read  up  to  2200  volts,  then  across 
cent,   power   factor,   three-phase, 
and    then    up    ti  tejy    194    kilo- 

watts.     A    200-kilowatt    generator    would 
this  service.   Reading  hack, 
it  will  he  found  that   t 
be  capabli  ^proximately  62 

.    with    a 
power  factor  of  85  per  ci 

If  the  generator  efficiency  is  taken  at 
90  per  cent,  and  1   m<-  mechani- 

cal   efficiency    at    75    per    cent.,    what    will 
indicated    horsepower   of   the   uas 
. 
Using  chart  \...  2  and  starting  v 

1     -''it     effici- 
ency,  then   aero--    to   7;    per  cent,   enuine 
efficiency,  and  then  down  to  2<)6  it.  ] 
horsepower.      A    .100  horsepower 

uld    be    selected    for   this    service. 
(3)  Th 
for  an   alternating-current    installation    is 
res   at  00   vi  Its,       Assuming  the 
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90    per 
int.    and    the    exciter    engine    efficiency 
ent.,  what  size  of  engine  will  be 
eqnired    for    .1    direct-connected 

chart    No.    .5    and    starting    with 

go  s.>hs,  then 

■  ;>cr  cent,  generator  efficiency,  then 

per    cent,    engine    efficiency 

nd  then  down  tn  approximately   140  indi- 

.-.  c  r 


Air  Receiver  Practice 


By  Fr/ 


g    the    practical    details    of    corn- 
air    practice,    the    function    of   the 
er  ha<  perhaps  received  less  than 
I   share  of  attention.     Recent  con- 
:  of  its  use  in  these  columns  has 
cresting   and    profitable   and 
further  discussion, 
every    compressor    is    provided 
receiver  or  air  reservoir,  and   in- 
it   is  placed  quite   near   the  com 
1    am    beginning    to   ask   myself 
.iir  receiver  is  considered  such  a 
adjunct,    why,    if    used,     it     is 
near  the  compressor,  and  some 
liese. 
i  servoir  for  th<  1  the  air 

the  maintenance  of  the   pressure 
compressor  stops,  or  when  tem- 
the   demand    for    air    exceeds    the 
it  is  of  little 
usually    the    total    capacity 
me  min- 
ipressor  with  which 
■  nected.      When   the-   air   is   being 
it  is  compressed,  if  a  sud- 
I    the    compressor    occurs 
•   quickly    that    it    is 
'  'O    low    for    efficient    service    in 
The  air   in   long 
-  of  ample  capacity  will,  of  course, 
e   time   somewhat,  but   it   is   al- 
•id  that  when  the  air  is  r 

working    I  her    ap- 

;he   storage    feature   is   not   much 
■unted  on. 

perience  which  came  early  to  the 
of   compressed    air, 
-drill     runners,     was     with     the 
ind   delay   caused   by   the   freezing 
-sages   of   thi 
up   was   ultimately   realized. 
lit    not   alone  of  the   fall   of  tem- 
if  the  air  as  it  expanded  in  do- 
se, but  was  >!  pre-- 
d  moisture  in  the  air.  which 
could    be   deposited    and 
1    accumulating    masses    in    the 

The  free/in-,'  temperature  alone 
Duld  not  make  trouble  of  the  kim 
''as  actually  encountered.  It  there  is  no 
ree  moisture  to  be  deposited  and  frozen, 
tere  can  be  no  choking  up.  This  freez- 
lg  up  is  generally  more  cheaply  and  ef- 
the  elimination  of 


the    moisture    than    in>    maintaining    the 

temperature  of   the  air   above   the    freezing 

point      This  is  not   in  an)    waj    belittling 

the    value   or    importance   of   air    r< 
The  desirability  of  having  dry  compressed 

generally   realized,  and   il 
nionh   understood  that  the  real  and  most 
important    service   of  the   air   receiver   is 
pportunity  to  drop  its 


superfluous  moisture  before  it  is  delivered 
to  its  work,  n  being  assumed  that  the  air 
will  most  accomodating^  do  this  in  the 
receiver,    which     is,    therefore,    i 


with    a    drip    cock,    from    which    it 

wati  r  i-  to  be  drawn.  Gen- 
erally speaking,  it  m  that  the 
air  which   pas! 

i   does  not  emerge  in 
a   very   dry    state.      In    Fig.    t    is    shown    a 
horizontal  air     receiver    connected 
motor-driven  compressor  used  on  one  of  the 
Xew  York  State  barge  canal  contracts.  It 


aid  incidently  that,  from  a  me- 
■  ngineering  point  of  u.  w,  ever) 
mnected  with  this  compressed  air 
installation  is  exci  Hi  nl       I  he  piping  and 

ies   are   i»  rfect.     Air   leakage 

and  such  troubles  are  impossible  lure,  and 
of  maintenance  of  the  plant  is  at 
a    minimum. 

The    air    from    the    compressor    passes 

iver    at     the     side    near    one 

end.  and  out   at   the  top,  near   thi 

•    the  air   enters   the    receiver   with 
1  ssion,   and   as, 
alter    tin  hot    as 

th(  n  is  nothing  in  the  receiver 
to  col  the  air  and  it  passes  out  at  about 
the  same  temperature  as  when  it  enters. 
From    tl  1    the    inlet    and    out- 

let pipes  we  may  well  assume  that  when 

>OI      is     running,     the     entire 

contents    of    the    receiver    are    in    motion, 
and   it   would   be  rather  absurd   to 

thai  t  lie- 
air  is  appreciably  cooler  at  one  point  of 

the     receiver     than     at     another.       With     a 

temperature  above  300  hrenheit, 

there  wi  apparent    reason  why 

then    should  :  .1   single 

or     why,     Si 

I    the  air  might  not   | 
From   one  pari   of  thi  well  as 

from    any    other. 

Nor  would  ii  make  any  difference,  so 
far  as  the  deposition  of  moisture  in  the 
receivei 

practically   all    the 

in  the  air  would  be  carried  along 

with   it.  er   in  any 

a    drain 

cock    provided    at    the    farther   end    of    this 

ile  the  man  in  charge 

i  he    cock    evi 

days   there  is  no  water  there  to  be  drawn 

off. 

In  Fig.  J  is  shown  a  vertical  air  re- 
ceiver ci  mnecti  Iriven  air 
ge  canal. 
The  air  enters  ueai  I  the  re- 
ceiver and  listributing 
pipes  near  the  bottom.  There  is  little 
practical                       shown    by 

: 
receiver  1.  and  if  the 

connections    w  itherwise 

arranged  very  little  water  would  accumu- 
late in  the  receiver  in  any 

That   there  is   moisture  in   the  air.  and 
carried    along    with    it    when    leaving    the 
idi  nt,  as  in   case  the  air  has 
1    a    quarter    of   a    mile    of 
led    to    normal 
temperature    while    Mill    under     full    pres- 
sure ill  the  pipes,  water  will  be  found:  and 

with   any    suitable   opportunity   here   pro- 

ir  the  water  to  oil,  ct,  and  with 
means     for     drawing     it     off.     con    \ 

quantities  may  be  obi 

When   compressed   air   is  at   its   highest 
.  and  at  its  lowest  temperature,  its 
capacity  for  moisture  is  at  the  minimum, 
and  cold  compressed  air.  which   i 
point   of   saturation,   would   then   p: 


■ 
red    condition    of    low 

i 

m   with 

r.      While    there    is    little 

ture   in   the   air 

erally  used,  with  only  hot 

:-   very 

different   if   the   air   is   thoi 

the  receiver  is  reached,  the  re- 
ceiver  tl  -  a  water  collector. 

An  inl  mpressor 

plant,  tl  of  which  have  given 

ing  and  appreciating 

the  things  which  arc  worth  while  in  com- 

air  practice,  is  that  which  is  being 

.  at  High  Fall  unty,  N. 

V..    for   the   work   of   construction   of   the 

■]   in   the  Catskill  < 

of  the   New   York   City  water  supply.     In 

there    are    ten    com- 

.  with  a  combined  capacity  of  24.- 

000  cubic  tret  of  free  air  per  minul 

feature  is   the   empli  lyment 

of  afterci  olers  for  the  entire  system.    For 

there    is    the 

usual     air     receiver.       Conveniently     near, 

:i  vertical-air  receiver  there 

a     vertical     aftercoolcr,     through 

which  the  air  from  the  compressors  must 

ghly   cooled   be- 

tering    the    receiver.      In    this   case 

we  can    fully   understand  that   the   air   in 

the   receivers  will   tie   in   condition 

• e  can  he 
■  considerable  quantities  of 
water  will  be  drawn  from  those  receivers, 
and  that  the  air  when  it  comes  to  be  used 
will  be  so  "dry"  that  no  inconveniences 
will  later  accompany  its  use. 

I  have  to  confess,  however,  that  even 
the  arrangement  of  the  aftercoolers  thus 
combined  with  and  preceding  the  1 
does  not  promise  complete  success  in 
the  drying  of  the  air.  In  the  receivers 
ken  of  there  would  certainly  be 
opportunity    for   discu  the   bet 

f  location  for  both  inlet  and  out- 
let, but  more  than  that  is  required  to  be 
considered. 

To  induce  the  air  to  drop  as  much  of 
must  we 
have    the    higl  and    the    low- 

est temperature  occurring  simultaneously, 
but  we  must  also  give  the  air  time  for 
the   completion    of   the    depositioi 

I  was  at   one   time   fori  man   ■  ■ 
extensively   manufacturing    | 
ing.  haneers.  etc..  especially  pulle 
introduced    a    machine    for    grinding    the 
faces    of    the    pulleys    instead    of    turning 
them.     Of  course   the   grinder   m 
of  dust  which  was  effectively  taken  care 
of,  so  far  as  the  machine  was  concerned, 
by  an  exhaust  fan  which  was  an  integral 
part  of  the  apparatus,  but  the  disposal  of 
the  dust-laden   air  was  the  question. 

It  happened  that  the  proprietor  of  the 
works  was  often  afflicted  with  novel  and 
brilliant    ideas,    and    one    of   them    struck 
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him  in  •  this  connection.  The  tall  brick 
boiler  Mack  of  the  uorks  was  only  a  few 
feet    from    the    grinder,    and    a    pipl 

ing  the  discharge  from  the  1.01  was  led 
into  it,  sending  all  the  dust  up  into  the 
sky  with  the  -  Id  anything  be 

simpler?  Unfortunately  many  people  lived 
in  the  immediate  neighborhood  .nil  on  the 
first  washday  the  dust  was  heard  from. 
Hie  white  clothes  on  the  lines  were 
covered^with  yellow  spots  of  iron  ru^t, 
and  the  exhaust  i  1 1 1 ■  >  the  stack  had  to  be 
suddenl) 

We  then  went  through  a  course  of  ex- 
perimenting to  find  some  way  of  getting 
the  dust  out  of  the  air  so  that  it  would 
not  make  trouble.  The  exhaust  pipe  of 
the  fan  was  only  ,t  inches  in  diameter, 
and  we  made  a  vertical  box  a  foot  square 
and  of  considerable  bight  with  shelves 
occupying  half  the  area,  about  a  foot 
apart  vertically  and  placed  alternately  on 
50  tli.it  the  air 
could  /ig-zag  back  and  forth  and  deposit 
the  dusl  1  hich   ii    didn't 

my  extent.  The  same  box  was 
tried  in  a  horizontal  position  with  110  bet- 
ter results,  and  other  trials,  of  which  these 
may  be  taken  as  typical,  were  no  better. 

The  ultimate  solution  was  simple 
enough.  We  finally  realized  that  if  the 
air  moved  sli  wbj  enough,  the  dust,  or 
most  of  it.  would  drop  through  the  air  of 
it-  own  weight  and  settle  along  the  way. 
The  air  was  disi  harged  into  one  end  of  a 
horizontal  box  or  chamber  4  feet  square, 
and  here  it  dropped  the  dust  so  that  it 
could  be  shoveled  out  at  openings  pro- 
vided while  the  air  passed  out  through  a 
large  opening  near  the  top  at  the  other  end 
and  was  never  after  heard  of. 

The  moisture  in  air.  being  always 
present,  is,  we  might  say.  a  part  of  the 
air,  and  until  the  point  of  saturation  is 
reached  the  air  remains  transparent  and 
it  is  more  reads  to  absorb  more  mois- 
ture as  it  finds  the  opportunity  than  it 
is  to  give  it  off.  When  its  moisture  ca- 
duced  by  changes  of  pres- 
sure or  temperature,  especially  the  latter, 
as  to  cause  it  to  be  oversaturated,  then 
the  excess  of  moisture  is  condensed  into 
water  and  forms  a  cloud  distributed 
through  the  air,  the  cloud  consisting  of 
minute  drops  or  particles  of  actual  water, 
r  being  then  heavier 
than  the  air  and  being  sustained  in  the  air 
just  as  dust  is  bj  friction,  and  with  al- 
ways  a  tend  nd   through   the 

body  of  air  by  the  action  of  gravity.  Give 
the  water  in  the  air  sufficient  time,  and  it 
will  drop  to  the  bottom  of  the  channel 
where  the  air  flows,  when  it  can  be  drawn 

off. 

Tn  the  air  receiver  as  usually  installed, 
even  if  all  the  other  conditions  for  drying 
the  air  are  secured,  there  usually  is  not 
time  allowed  for  the  released 
water  to  drop  out.  Tt  would  seem  that 
if  the  cost  of  the  receiver,  the  aftercooler 
-timed,  was  all  put  instead  into  the 
enlargement  of  sufficient  lengths  of  hori- 
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zontal  pipe,  thus  forming  a  long  lion 
zontal  receiver  through  which  the  ai 
could    flow    with    the    requisite   slownej 

drier   air   wi  uld    be    dcli\  ercd. 


Elimination  of  Oil  from  Condense- 
Steam 


I'.,    George  H.  Gibson* 

1  hi  is  usually  present  in  exhaust  fror 
and  11  om  pumps  an 
■111,1  apparatus  in  the  steam  cylinders  0 
which  lubricants  are  employed, 
the  steam  or  the  water  condensed  from  i 
can  be  applied  to  many  purposes,  t hi 
oil  or  grease  must  be  removed.  Hvc 
the  Steam  is  condensed  in  a  M 
condenser  the  oil  should  be  removed  i 
the  tail  water  of  the  condenser 
used    for    boiler    feed    or    other    1 

I)    if  the   same  water  is  circulate 
again    and    again    over    a    cooliny    towB 
Where  such  tail  water  has  bei  ltd 
1111,1  .1  cooling  pond  holding  four  or  mor 
times  the  total  amount  of  circulating  watc 
used    per    day,    it    has    been    found    ilia 
trouble   from  oil  did  not  becomi 
but  this  well  serves  to  show  how 
diluted   unpurified   condensed   steam   nuis 
be,   if  trouble    from   oil   is   not   to   be  en 
countered.      Only    about    one-thirtieth    0 
the  pt  1  ,  mdenser  circulating  w  at! 
is   condensed   steam.      Where   the   exhaas 
steam     from     reciprocating     engini 
densed  in  surface  condensers  is  to  he  use 
as   boiler   feed,  the   removal   of  the  oil  i 
imperative,  although  the  condensate  other 
wise    is    composed    only    of    pure    distillci 
water.     It  is  desirable  not  only  tt) 
the    oil    from    the    condensate,    but     alsi 
to   prevent    the    entrance    of   oil    into   t li ■ 
surface    condensers    themselves,    since    i 
will   soon   so  thickly   coat   the  heat-trans 
mitting  surfaces  as  greatly  to  reduce  thi 
effective  capacity  of  the  condenser. 

Similar  considerations  apply  in  the  caS' 
of  exhaust-steam  heating  system-,  bu 
even  with  greater  economical  significance 
If  all  of  the  exhaust  from  recipi 
engines  is  utilized  for  beating  or  drying 
cost  of  the  power  produced  be 
very  little,  and  if  all  the  return 
condensed  from  the  exhaust  can  be  usee 
or  boiler  feeding,  nearly  all  of  tin 
expense  for  feed  water  is  likewise 
(HI  should  not  be  allowed  to  enter  steam 
piping  systems  and  radiators,  as  its  re 
moval  therefrom  is  most  difficult.  It  \va 
formerly  customary  to  dissolve  grease  ou 
of  in  fai  e  ci  mdensers,  closed  heaters,  heat 
ing  coils,  etc.,  by  means  of  a  strong  sola 
tion  of  caustic  soda,  caustic  potash,  or  lye 
but  modern   cylinder  lubricants  are  com 

I d  largely  of  mineral  oils  and  minera 

oils   are   not    saponified   or   otherwise  af 
fected  by  alkaline  bases. 

Closed  heaters  come  tinder  the  sarin 
classification,  as  regards  oil,  as  surfaci 
condensers,  that  is,  unless  protected  by  at 
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■ii-iu  oil  separator   the  condensate  must 
rejected  as   unlit    for  boiler-feed   pur- 


Mem 

irliest    mi  thods    i  >r   removing   oil 

ibabl)    b)    allowing  condensate   lo 

stand,  and  l>>    skimming.     A  certain  por 

the  oil,   that   is,   the  pan   that   re- 

-  trie  oil,  w  ill  come  lo  the  surface 

:  jvit\  i-  less  than  that 

!   water  and   then   it   can  be   removed    in 

ner  from  open  hot  wells  or  skim- 

nks.     With   the   high   -team   pres- 

leratures  now  employed  this 

itisfactory,    for 

fter    all    the    free,    visible    oil    has 

moved,    the    condensate    will    still 

luish,  opalescent  or  milky  appear 

ue   to  the   presence   of  particles   of 

suspension,    which    condition    per- 

ftcr   days    and   even    weeks.      When 

ndensate  is  brought  to  a  high  tcm- 

in   the   boiler,   however,    free   oil 

ilj   makes  it-  appearance.     The  ex- 

this  i-  found  in  the  fact  that 

is    present    in    the    water    in    an 

ed    condition,    that    is.    it    is    sub- 

into    minute    globules,     i 

ppears    to    be    protected    bj     an 

ng  that  prevents  coalescence 

separate   particle-.     Under  a  high- 

licroscope  the  globule-  of  oil  can  be 

i  measured.     Some  are  as  small  as 

inch  in  diameter. 


100,000 

small   size  of  the  oil   particles   and 

esive    character    explain    why 

ipts  to  remove  emulsified  oil  from 

sation    l>y     means    of    tilters     have 

futile.      To   these   minute   oil   par- 

the    meshes    of    any    type    of    feed 

Iter,    even    the    finest    terry    cloth. 

•ire  in  comparison   about  as  large  as   the 

the  woods  are  to  the  birds.     Ex- 

'-    in    the    laboratory    show    that 

ily    particles    entirel)     escape    the 

pcrimental   filter  employed  bj    the 

al    chemist.       In    other    words,    it 

to    strain    the    oil    particles 

water    by    means    of    thi 

size  between  them  and  the  water 

It    is    true,    of    course,    that 

il   will  appear  on   filter  cloths,  but 

oil.      When  it  is  considered 

■   wer    engine    will    use, 

111  11-   of   oil   during   six   days 

ach,  it  will  be  seen  also  that 

derable    amount    of   filtering 

ould  be  required  if  all  the  oil  were 

in  the  free  state       \-  a  matter  of 

rineering 

depend   upon   any   kind   of   filter  to   re 

the   oil   from   the   water,   since   the 

:'  1  -cape-  the  filter. 
It  has  also  been  attempted  to  remove 
■il  from  condensate  by  chemical  treatment. 
Some  years  ago  the  Detroit  Edison  Com- 
pany conducted  a  series  of  experiments 
with  the  purpose  of  finding  some  com- 
mercially practicable  method  of  removing 


condensed  -team,     ["he  1 
fective    methods    of    treating    condensate 
containing  oil   in  suspension  or  emulsion 
le  emul- 
sion to  a  temperature  well  above  350  de 
ihrenheit,  or  to  precipitate  the  oil 

particle-  with  sulphate  of  alumina,  fuller's 
earth,    powdered    chalk,    or    oilier    similar 

coagulent.  Cochrane  vacuum 

were  installed  in  the  exhaust  line-  to  the 

surface  1  and  the  intent i 

to   remove   the  oil    from   the   drip 

ill  of  the  con- 
densed exhaust  could  be  returned  to  the 
boilers.      The    following    conclusions    are 

taken  from  the  report  of  the  experiment-: 

"With  the  low  water  rate  of  thi 

netri.it.    j'  1    cent-    per    thousand    gallon-. 

u    is   doubtful   if  the   system   would  be  a 

le    investment,    unless,    as    before 

mentioned,   it   i-  desired   to  operate  on  a 

pure  water  cycle  entirely.  The  separator 
Oil     exhaust     main-     should,     however,     lie 

retained  in  an)  case,  thereby  enabling  a 
large  percentage  of  condensation  to  be 
saved  irrespective  of  the  drips.  With  high- 
er water  rates  for  large  condensing  -y- 
tcms,  where  waste  from  drip-  would  be 
considerable,  it  is  probable  that  the  system 
could  be  employed  to  great  advantage, 
both  from  the  standpoint  of  saving  in 
water  bills  and  boiler  maintenance." 

The  practical  inference  from  the  fore- 
going i-  that  oil  particles  can  be  removed 
from  exhaust  -fully  only  be- 

fore the  -team  is  condensed.  The  follow- 
ing considerations  will  make  clear  why 
this  is  mure  feasible  than  filtration:  A 
filter  must  depmd  upon  differences  in  size 
in  ordet  to  secure  separation.  The  oil 
in  water  i-  a  mechanical  mixture,  but 
it  is  of  the  most  intimate  nature,  so  corn- 
In  appear  like  a  chemical  mix- 
ture, the  microscopic  globules  of  oil  being 
distributed  evenly  throughout  the  water 
and  remaining  in  suspension  for  an  in- 
definite time. 

Before  the  -team  i-  condensed,  the 
situation  is  different,  as  the  oil  then  exists 
of  liquid  blown  along  in  a 
current  of  gas.  The  oil  separator  takes 
1  of  the  size  of  the  oily 
particles,  but  of  their  weight,  that  is,  of 
the  difference  in  specific  gravity  between 

the  oil  and  the  steam.  The  specific  gravity 
of  oil  as  referred  to  water  i-  about  0.9, 
while  that  of  saturated  steam  at  212  de- 
ahrenheit,  referred  to  water,  is 
about  0.0000.  Therefore,  a  particle  of  oil 
is  around  1500  times  as  heayj 
same  volume  of  -team,  and  it  is  a  case 
of  a  light   gas  carrying  heavy  pat 

hi.  as  air  carries  -and  in  a  sand 
blast.  When  the  gas  is  compelled  to 
change  the  direction  of  flow  suddenly,  the 

heavier  particles   shoot   on    ih 
the  obstruct!  « 

In  industries  where  hot  water  is  re- 
quired for  wa-hing.  dyeing,  etc.,  it  is 
highly  economical  to  use  hot  condensed 
return-  or  to  heat  the  water  in  an  open 
heater   by    means    of   exhaust    steam,   but 


it    i-   ah  >olu  trj    tliat    -il. 

be  entirel)  purified  of  oil. 

1 .  -ult  - 
with  an  oil  separator  the  engine 
oil    should    be    purchased    under   a    rigid 
specification   as   to    flash    point,    since   oil 

winch  is  vaporized  or  burned  into  a  gas 
by   the   temperature  of  the  live   -team    per- 

ler    as   a 

lubricant,  and  if  it  remain-  a-  a  ga 
exhaust  cannot  afterward  be  rcmo 

oil  ma)   cost   n  Hon,  but 

11    will   generall)    be   found   that    the   final 

COSl    of   a    g 1    ml    will    1»     le--,    while   the 

and  a  damage  from  friction 
in  engine-  will  be  greatly  n  duced.  Re- 
cently   a    chemical    company    experienced 

-..me  trouble  with  the  cylinder  lubricant, 
and    up'  11    testing    it    found    that    the    Hash 

p. am  was  le--  than  200  degree-  Fahren- 
heit, that  is.  less  than  the  temperature 
.if  exhaust  steam.  The  price  of  this 
oil    was    23    ,  Hon,    ami    upon 

substituting  a  bi 

a  gall. .11.  it  w.i-  found  that  about  only  one- 
fourth  as  much  was  required  in  the  en- 
gines. 

The   following  'I   11    cylinder 

oil  i-  used  by  a  large  ice  manufacturer  and 
ma)  he  of  sen  ice  to    ■ 

1  [h-gradi  filtered  c)  Under  oil  is  de- 
sired, 

lli.  .,i!  must  he  of  uniform  quality, 
clear    and     clean     and     free     from     foreign 

matter.  'I  In  tla  siting  pi  lint  must  m  it  be 
below  553  degrees  Fahrenheit,  and  the 
burning  point  not  below  623  degrees  Fah- 
renheit. The  test  will  be  made  in  an  open 
cup  by  heating  the  oil  not  less  than  20  de- 
grees per  minute,  and  applying  the  test 
flame  every  7  degrees,   beginning  at   539 

I  0    '..'    about    J  1 

Baume  at  60  degrees  Fahrenheit. 

The  ..il  mii-t  ih  w  readil)  at  70  degrees 
Fahrenheit  and  at  350  degrei  I  ihrenheit 
osity  must  not  be  less  than  that 
of  a  pure 'sugar  solution  containing  62 
tr  in  too  cubic  centimeters 
of  tb.  syrup,  the  viscosity  of  thi 
solution  being  taken  al  Fahren- 

The  viscosity  tests  will  he  made  upon 
the  torsion   vi-co-inictcr. 

\  sample  will  he  taken  at  random  from 
each  shipment  upon  receipt  and  tested, 
and  the  entire  shipment  will  he  accepted 
or    rejected    on    the    result    of   thi-    sample. 

In  ca-e  of  rejection,  freight  both  ways 
must  be  paid  by  tin    shipper. 


A   new  pyr.c  measurement 

of  high    temperature-,  known   as  the    Fery 
spiral    pyrometer,    ha-    been    brought    out. 

The  instrument  is   simple  in  principle  and 
construi  d  of  the  beat  rays  be- 

:entrated     on     a     thermoi  l  ctric 
in  earlier  instruments,  tl 

on  a   small  bimetallic  stri 
of  two   metals   rolled   into  the   form  of  a 
spiral,   which   unroll-   when   heated,   owing 
to  a  difference  in   their  coefficients   of  ex- 
pansion. 
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Practical  Points    on    the    Water    Columi 


Some  Excellent   Advice  for  Boiler  Attendants    about    the  Location  and 
Care     of     One     of    the    Most     Important    Devices    in    the    Plant 
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ter  level 

u ltlini   -  quail]    as    mi- 

portani  valve  and  should  re- 

i    and    attention.      In 

iuallj    a    fixture 

termed  the  "water  column,"  and 

cylinder  con- 
suitable  pipit  - 

and    at    the 
to  the  water   space       \i   the  ex- 
treme this    cylinder 
nections, 
drip-cock  connection  on  the  lower 
■   different  levels  i>n  the  cylinder 
for     try     gages, 
usually  three  in  number,  which  arc  almost 
tdjuncts    in    that   position   on   90 
of  the   stationary  boilers  in  op- 
eration,  and   arc    of    use    only    when    the 
I   order.     As   a   rule 
they    are    of    so    little    account    when    at- 
tached to  the  water  column  that  they  are 
never    kept    in    repair    and    soon    become 
entirely    useless,    many    times    their   vents 
being    plugged    up    with    small    sticks    of 
•  !ri\en  into  them. 
Try  gages  should  be  connected  directly 
to   the   boiler,    for   then    they   would   serve- 
as   a   check   on    the    entire   water   column; 
as  usually  connected,  to  the  column  itself, 
1    e  only  to  check  the  glass  sage  with 
the    water   column,    and    the    water   in    the 
boiler  may  be  at   a   different   and 
level.     It  requires  only  a  slight  km 
of   mechanics   to    tap    and    t"if  a   try   gage 
directly   to  a   boiler,   and   there   is   no   rea- 
son why  at  least  one  cannot  be  run  to  the 
point    of    lowest    working    water    level    in 
every  boiler  installation,  and  two   or  three 
would  be  of  great  assistance  to  the  care- 
ful    attendant     in     preventing     dangerous 
water    levels.      Two    tests    for    safety    in 
1  isential   as   two   feed 
any  part 
of  the  power  plant. 

Rest  Locality  for  a  Water  Column 
In  -view  of  the  fact  that  a  very  large 
per  cent,  of  stationary  engineers  con- 
sider conditions  safe  when  water  can  be 
seen  in  the  glass  gage,  or  it  can  at  least 
be  blown  out  at  the  drip  cock,  regardless 
of  the  location  of  those  parts  with  refer- 
ence to  the  highest  heating  surface,  it  is 
good  policy   t<  '-on   at   a  level 

which     will     bring    the     lower     gl 
connection  up  to  a  point  n<  t  less  than  21/2 
inches  above  the  very  highest  surface  ex- 
posed to  the  direct  heat  of  the  furnaces. 
Glass  gages  which  show  water  at  a  level 


gposcd  heating  surfaces  .ire  posi- 
tively danger,  us  in  the  hands  01  . 

team-boiler  attendants.      It   is  sur- 

IOW   many    blindly   assume   safety 

when   they   can    see    water.      For    the    same 

lie,    when    in-: 
water  column,  have  the  length  of  the  glass 
such  that  maximum  high  water  will   he  at 
the  extreme  top  of  the  glass.     Thi 

as    readily    de- 

d     .i-     tile     lowest     and     is 
found    by    experience,    but    the    amount    of 
water   evaporated   ami   the   degree   of   dirt 
saturation    are    the    main     factors     which 
limit  the  rise  of  water  level  in  anj   boiler, 

i  in  return-tube  locomotives  and 
other  types  having  domes,  or  water-tube 
boilers  with  auxiliary  steam  drums,  tin- 
water  level  may  he  carried  higher  than  in 
like  boilers  without  these  features. 
dry   steam. 

PiriM,   ami   Connections 

In   piping  a   water  column  as   few   turns 

ible    should    he   made   and    m    every 

turn    a    tee    or    en  ss     should    he    used    in 

litate     thorough      cleaning. 

While    the    steam    pipe    should    he   as    short 

and    direct    as    possible,    a    placi 

Id    he    selected 
which  will  always  insure   full  boiler  pfes- 

inst   the   steam   sidi 
column,   as   it    requires    only   0.036   pound 
pressure    to    raise    water   one    inch,   and    it 
1    that    only    a    very    slight 
'lie    two    sides 
of  a  water  column   may   si  - 
dangerous    difference    between    the    actual 
water  level  and  that   shown.     That    is   one 
of  the  many  conditions  in  which  try  gages 
connected   directly   to  the  boiler   would   be 
of    great    advantage.      Steam    a  ir 
should  1  to  domes,  auxiliary 

leading  nwny   from  a  boil 
to  the  main   shell  or  drum, 
for    many    times    there     is    a     sligl 

1.   under   hea'. 
after  it  leaves  the  main  part  of  th< 
11   passages   to  thi 
drum  or  pipe,  and   while  it  may  not   cause 
a    continued    fictitious    level,    it    will    cause 
undue   and    fictitious    flu  tuations   upward, 
which   may   cause   the  attendant   to   think 
be    has    too    much    water   and    slow    down 
pump.      Such   a   condition  is  vcrv 
ing  white  there  are 
water     alarms      attached      to     the     water 
column,   by   causing  needless    Mowing   of 
the  alarm  whistle. 

The  water  connection    should  be  given 


a    liberal    depth    on    lire-tube    boilers, 

il<  r  1 1 . 1  \  ing  the  main  part  of  t 
water  in  one  large  body,  or  any  watt 
tube    boiler    in     which    conditions    not: 

hereafter  will  warrant.   So  ,1 g  will  gi 

results  when  blowing  off  t 
column  by  having  a  greater  head  of  wal 
and  by  taking  water  below  the  light  d 
which  floats  near  the  surface.  On  t 
other   hand,   th  1    should  not 

low    enough    to    come    injo   the   region 
heavy    dirt    at    tin     bottom    of    the    bouV 
Experience   will   best   determine   I 
results. 

In     connecting    columns    to    water-tu 

boilers    there    is    the    additional    necessi 

irding    against     getting     either    t 

team    1  ir   tin     n  ater  opening   in   line  wi 

the    heavy    currents    which    arc    set    up 

them,  especially  water  currents. 

Pockets  in  the  piping  must  he  avojj 
for  they  will  collect  dirt  in  the  wat 
pipes,  which  will  hasti  11  chi  iking  up,  ai 
water  in  the  steam  pipe,  which  will  cau 
a  continued  incorrect  water  level,  whii 
is  always  higher  than  that  in  tl 
and  may  be  sufficient  to  be  dangeror 
especially  in  boilers  of  the  fire-box  ty| 
w  hi  i  1  111  a  very  slight  exposure  of  tl 
crown   sheet  brings  about   extreme  dang) 

Any  part  of  the  water  pipe  which  is 
the  path  of  the  hot  gases  should  1 
covered  with  some  nonconducting  m 
terial ;  it  will  greatly  assist  to  delaj  cho 
ing    with    hard    scale. 

Importance  of  the  Blowoff 

The    blowoff    of    a    water    column    is 

very   essential    feature  and    should  alwa; 

blow    from   the   lowest   point    in  the  watt 

tion.      In   many  instances  provisit 

is    made    for    blowoff    connection    at    tl 

bottom     of    cast     cylinders,     but     anothi 

should  be  connected  as   stated,   unless,  : 

in    some    types    of   water-tube    boiler,   tl 

are   such   that   the   bottom  1 

the    cast    cylinder    i-    the    lowest    part   1 

the  entire  water  column.     The  lower  cot 

nection   of  the  blowoff   will   materially  a: 

sist    in    keeping    the     passages     clear   bi 

if   the    greatest    head    of   water  t 

wash    through    them.      It    may    he    of   ii 

to    know    that    when    the   blowoff 

1    far,  the   full  boiler  pressure  is  (1 

rccted  toward  it,  driving  water  out  unle' 

the   steam   passage   is   closed,   and  in  cast 

where    the    blowoff    is    much    smaller  "tha 

the  steam  connection,  or  has  great  lehgt 

or    numerous    turns,    there    is    but    lit  tl 

aside   from   the  actual   head   of  water  bt 
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the  point  of  the  hlowotT  connection 
j    tad  the  water  level  to  drive  the  « 

li    Thi-   ma)    be    explained   a-   a    back    prcs- 

the  steam  against  the  water,"  which 

1   huh    stud\    will    make    clear.      Also,    a 

>nly    will    make    char    how    much 

lifhculty     will     he     experienced    in 

.■    the   water   connection   when   the 

has  to   raw  the  obstructing   filler 

a    piece     of     vertical     pipi 

n  it  conies  straight  out. 

In    regard    to    valves    in    the    pipe    con- 

-,  with  the  exception  of  the  "free  - 

the  water   column   when   the  boil- 

■ 

ideal   installation   1<  "Keel  after  in   a 

manner,  and   in  cases   of  carclcss- 

a    desire    to    cause    an    injury    to 

iler,    valves    may    become    sources 

_ .  r.      A    valve    ma;    be   permissible 

-  i<  in  to  produce  forced 

pipe  which  may 

Mine  choked  through  neglect,  but 

a   valve    should    never    be    placed    in    the 

mnection   except    for   thi 

nd    in    every    in- 
It    should    be    an    angle    valve    in 
full  view  of  the  boiler  attendant. 

Causes  of  Failures 

numerous  failures  of  the  water 
.  the  bursting  of  the  gla-s  gage 
ips  the  most   frequent.  Thi 

inl)    by    a    It.  aking    1  if    the 

■  he  trickling  of 

the   water   of  condensation    down    the   in- 

■  side.     The  corroding  effect   i-  due  to  the 

tpacity  of  condensed  steam  for  ab- 
n  and  it  will  attack  anything  with 
which  it  comes  in  touch  to  satisfy  that 
capacity.  But  whatever  the  cause  of  a 
I  broken  glass,  many  times  the  blowi  ft" 
valve  can  readily  be  opened  t  1  draw  the 
hot  water  away  from  the  break,  and  then 
the  vali 

be   shut   without    danger   of   the   attendant 
aided.    When  trying  to  insert   the 
new  gla--   it   is  a   very  aggravatin 

find   it   a   trifle   too   long   with    no 

m  hand,  but  a  makeshift   1  an 

be  had   in   a   small    file,   round,    square   or 

■  three-cornered.     Break   a    piece    off   of   it. 
I    insert   a   broken    end    at    an    angle    in   the 

nd   with   one  of  the   -harp  corners 

piece  of  the  glass  may  be  cut  off 

by  marking  around   it   as   with   a   regular 

Iter.     Of  course,  only  a  short 

cut    off   at    a    time    in    this 

manner  but  enough   can  be  cut  to  reduce 

any  gla-s.   however   long,   to   the   required 

length. 

The  next  most  frequent  failure  of  the  wa- 
ter column  is  due  to  closure  of  the   pipe 
connections.  If  there  is  a  complet 
of  the  water  pipe,  either  by  a  closed  valve 
or  a  deposit  of  sediment,  and  thi 
leakage    at    any    point    between    the    place 

page    and    the    -team    end 
column,  it  is  very  evident   that  the  water 
will    stand    steady   in   the    gl 
gradually     rise     by     condensation      from 


if  the  most  dai 

conditions  of  the  water  column,  because 
the    attendant    i>    \en     liable    to    think    the 

nps    are    running    too    fast    and 
slow    them    up.    especially    if    the    w.ater 
stands  without  much  fluctuation.  It  would 
be   a    difficult    matter   to   have   a 
which   would   just    balance   the    im 
ci  ndensation  and  hold  the  water  at  a  con- 
stant   h  uld    re- 
main almost  as  great  as  before,  depending 
upon  wl                   v  ater  was  abo\  1 
low  the  working  level;  if  ii  is  a 
iin\    pump    is    liable    to    be    slowed    up, 
creating    a    vei                                 dition    to 

ibout     low     water,     while     if     the 
column    shows    a    level    below    the 
working    level,     the    pumps    are     liable    to 
be    increased    in    speed,    evi 
tent  of  overflowing  the  boilers.     In  event 
of     any     considerable     leakage,     such     as 
cur  al   the  blowof)    yalve,  it   fol 
lows  that  the  water  will  fall  in  tin 
with      a      rapidity      depending      upon      the 
amount    of    leakage    and    complete! 
pipe  closure  :  thus  thi 
at  the  1)1.  woff  valve,  or  thi  the  pipe 

is  entirely  closed,  the  faster  the  water 
will  fall  in  the  water  column,  and  in  the 
I  tal  chi  'king  there  may  be 
a  difference  in  water  level  between  the 
boiler  and  water  column  covering  a  con- 
d,  with  the  ever-present 
danger  of  the  water  being  raised  I 
within  the  boilers,  which  may  be  suffi- 
cient to  cause  damage  to  the  engines, 
knocking  out  a  cylinder  bead  or  causing 
some  other  break  which  would  permit  a 
great    rush    of    steam,    with    its    attending 

to   the  boiler-  and  employees.     But 

the    condition     is     one    of    very    delicate 

balance  and  i-  not   liable  to  remain  very 

long.      Any    small    thing,    such    as   a    piece 

lodging    in    the    restricted    water 

will  destroy  the  balance  and  in  a 

moment  the  water  may  all  disappi 

the   water   column    while   there   is   still    an 

ipply   in    the 

itices   the 
absence  of  water  be  may  at  once  "take  to 

ds,"  <  r  lie  may  take  what    1 
siders  a  and  cover  hi 

but  if  be  i-  really  a  g I   m   n  1  •    will  not 

let    his    column 

and  will  have  try  gages  run  directly  to  the 
boiler.  It  is  possible  this  conditii  n  is  not 
quite  as  dangerous  as  those  mentioned  be- 
fore, for  the  attendant  is  more  apt  to 
notice  the  entire  absence  of  water  in  the 

place  it 

DITIONS 

Only  ibrcc  otlvr  conditions  have  ever 
come  to  the  writer's  notice  to  cause  the 
water  to  leave  the  column  and  -till  have 
ample    water    within    the    boiler.    1 

iter    conceive    of    any    othei 
tin iugh  '  First, 

a  large  area  of  heating  surface  acting 
on  a   -mall  body  of  water  will   cause   it   to 


-well   with  the  -team  in  it,  especially    if  the 

a    condition 
is  suddenly   thrown  off  tl 

-lire  will  rise  a  little,  which   will   n 

'}    Stop  the  both  , g    1,,  rajse 

the  water  to  a  temperature   for  t;  . 
er  pressure  as  it  i  I         is   fre- 

quently   tl  n    hi    water-tube   boil- 

the     fact    that     their 
a    very 
limited  surface  area  a  gnat  drop  iii  water 

iiimg    a    real 

1:    previously    it    was 

0  the   danger    line. 

1  nd 11     may     be 

ilers  which 

1    I    ing    the 

feed  on  a  hard  wi  rked  boili  1       I  he  drop 

oi    water   li  \  el   will  1  eater   by 

in  a   fresh   lire  at   the   same   tune, 
which  ha-  a  temp  >oling 

tnaiter    w  li.it    11 .    pn  \  1.  .11-.  .  onditii 

have  be,  n.    'I  hi-  also  maj  1 

w.ater   if   it    ha-   been    dose    to   the   danger 

n  liability  i-  that  bi  fi 
fireman  or  attendant  has  time  to  think 
much  about  it,  the  steam  will  drop  a  little, 
the  water  begins  to  bod  again,  swell  and 
rise  in  the  glass  gage  as  mysteriously  as 
it  went   down. 

The  third  condition  i-  a  very  usual  one, 
and  is  due  to  a  dirty  condition  of  the 
neglected  cleaning,  having 
to  fei  d  dii  t  j  v.  ater,  or  the  use  of  0,0  much 
chemical  for  scale  reduction.  In  tin-  case 
the     attendant     will  open     the 

suddenly     and,     notwithstanding 
that    there    w .  water    before, 

none    returns.      Again,   it    is   somi 
"1  1  -e    f.  ir    the    wi  lods"    or 
'I  be    failun     of    water    to    return    is   caused 

by  the  plugging  of  the  water  passage  by 
the     sediment     which     has     lodged     and 

jammed    in    it,   <\ur   to   the    sudden   opening 
of  the  blowoff.      It  is  always  best   to   open 
the  blowoff  slowly  the  first   time  to 
this   occurrence,  and   then  make  .1 

1  rapidly,    if   it    i-    di    ii  ed    to    1,    t 

I    in    blow  ing   down. 
cur  where 
ire    many    turns    in    the    water    pipe 
and    restricted  an    ac- 

cumulation of  hard  scale.      \  leaky  blow- 
off    valve    will    hasten    this    trouble,    also, 
for  the  water   slowly  flowing  through   the 
on    depi  isil  -    em  iugh    sediment 
■''em     up,    and    many 
■  mtinued  and  untold  annoy- 
ance in  that  way,  .a-  v.  -  11  a-  danger. 

The    writer    has    seen    many    instances 
of  this  sort  of  failure  of  the  water  column 
and     many    instances     in     pi] 
water    and    other    water    systems.       It    is 
about  the  1  a  valve 

vice    whi  directing    the    full 

boili  r    pn  tructing 

sediment    jammed    in    the    water    passage. 

■  1  - 
ever,    and    the 
condition    is    made    worse    rather 
tter. 


I 

is  prac- 
last  re- 
sort where  cooling  down  the  boiler  would 
property. 

d  judgment  i"  cool  .1  1"")' 
when  the   water  column  becomes  in  this 
condition,  unless  there  arc  try  g; 
cect  to  I  there  are 

more   1  r   with   their   water- 

column  blowoffs  connected  to  a  1 

fter  the  pressure  on  the  boiler  in 
trouble  lias  been   reduced   below   that   of 

•  boilers  bj  opening  it-  blowoff 
and  another  on  a  boiler  having  full  pres- 
sure, many  times  a  few  pound-  blown 
back  will  relieve  what  the  lull  pressure 
ihead  will  not.  It  is  always  bet- 
ter t..  give  each  column  a  separate  blow- 
off  pipe  because  of  greater  freedom  of 
■  fewer  turns  and  better  ability  to 
inspect  for  leaks  in  individual  columns; 
but  in  event  of  connection  to  a  common 
pipe,  advantage  can  be  taken  of  it  some- 
times, as  stated. 

In  t!  case  of  a  valve  in  the  -team 
connection  the  dangerous  condition  is 
when  it  is  closed  or  so  nearly  closed  that 
it  causes  the  water  to  rise  out  of  sight 
in  the  glass  gage.  In  that  condition  the 
average  boiler  attendant  will  take  it  for 
granted  that  there  is  too  much  water. 
slow  down  or  stop  the  feed  water  and 
perhaps  blow  down  the  boiler,  doing  the 
very'  thing  he  should  not  do.  If  the 
steam  pipe  is  closed  only  enough  to  cause 
a  slight  rise  of  the  water  level  in  the 
•  will  be  known  by  violent 
■  f  the  water  in  it:  the  violence 
depending  upon  the  freedom  of  the  water 
In  the  ideal  installation  proper- 
ly cared  tor,  wherein  the  pipe  connections 
are  cleaned  with  a  frequency  sufficient  to 
insure  a  clear  passage  through  them  and 
the  water  within  the  boiler  i-  > 
mitted    •  riousfy   charged    with 

tilth,  a  valve  in  the  steam  pipe  is  a  super- 

xture.   hut    as    stated   it   li 

which  come  into  use.  as  we  di- 
verge from  the  perfect  care  of  a  boiler 
and   it- 

A  little  attention  to  the  action  of  the 
water  in  the  glass  when  blowing  down 
many  times  will  locate  an  approaching 
trouble  before  it  becomes  serious,  and  the 
peculiarities  of  water  column-  should  be 
studied  like  those  of  people. 

Points  to  be  Remembered 

The  lowest  safe  water  1. 
determined  to  within  a  fraction  of  an 
inch  and  marked  in  plain  view  on  the 
water  column  or  boiler  front.  The  at- 
tendant should  make  himself  perfectly 
familiar  with  how  fast  the  water  drops 
in  the  glass  gage  when  the  binwoff  valve 
is  opened  and  how  quick  is  the  return 
when  the  valve  is  closed.  If  at  any  time 
the  drop  becomes  quicker  and  the  re- 
turn slower  it  indicates  that  the  water 
connection  is  obstructed,  but  if  the  water 


POWER  AND   rill-:  ENGINEER. 

drop,  slowly  and  returns  at  normal  speed 
it  indicates  a  restriction  in  the  blowoff 
pipe,  which  maj  In  due  to  scaling  up  on 
account  of  a  leaky  blowoff  valve,  or  the 
valve  itself  maj  be  out  of  order.  The 
disk  may  be  partly  unscrewed  from  the 
stent,  and  if  the  pressure  is  on  i 
side  of  the  valve  it  will  take  the  -lack 
up  toward  the  seat,  thereby  redu 
opening.  Eventual]}  it  will  come  entirely 
-  d,  and  it  may 
cause  a   ■  1  mditii  >n   to  exist    bj 

not  properly  closing  the  blowoff.     Some 
times   through   neglect    the 
from  the  cast  cylinder  to  the  gla 

cl  iggi  d,      « hich      will     be      in- 
bj     a     slow     drop    and     return    of 

the  water  in  the  glass  when  blov 

the   column.      This    test    may    be   checked 
by  leaving  a  try  gage  open  when  blowing 
off.    and    if    the    slow    movement    of    tin- 
water    in    the    glass    is   due    to   a    choked 
.    water   will    appear   at    the 
before   it   ri-es   that   high  in  the 
i  hi-   is   a  condition   which   is   very 
be  brought   about   by   a   leaky   or 
inoperative  drip  cock. 

Also,  attention  should  be  given  to  the 
sound  made  when  blowing  off.  A  change 
in  it  many  times  will  give  warning  of  a 
partial  closure  of  the  water  connection. 

Fluctuations    in    the   Glass    Gage 

The  fluctuation  of  the  water  level  in 
the  glass  gage  i-  a  point  which  is  an  in- 
teresting and  instructive  study  within  it- 
self. Large  columns  and  small  or  choked 
water  connections  tend  to  reduce  the 
amplitude  of  fluctuation  while  the  re- 
true  of  small  columns  with  large 
ar  water  passages.  The  water 
level  will  stand  quietest  on  boilers  having 
a  large  body  of  water  in  proportion  of  the 
air,   of  the  hi  e,    such   as   the 

old  style  of  i\\<>  flue  boilers;  and  the  op- 
is  true  of  most  water  tube  boilers. 
Also,  heavy  loads  tend  to  increa 
light  loads  to  reduce  the  amplitude  of 
water  variation  in  the  glass  gage.  The 
writer  believes  this  fluctuation  or  running 
of  the  water  in  the  glass  is  a  good  thing 
if  it  does  not    -  and   fi  ir  that 

t  cylinder  should  be  made- 
small  and  the  pipe  connections  large, 
which   also   will   help   to   avoid   choking. 

By     attention     to     the     running    of    the 
water    in    the    glass    gage,    the    attendant 
can    tell    when    the    pipe    CO 
becoming    choked    with    sediment,    which 
will    be    indicated    by    a    quieting    of    the 

water  in  the  glass.      Also,  it  i-  a   g 1   in 

dicator    of    the     load     and     will     show     a 
change,  especially  an  ii    rease,  lot 
it    is    shown    by    any    other    means    in    the 
boiler    room,    and    many    times    will    give 
ample    warning    to    increase    the    firi       i> 
fore   there    i-    any    fall    of   pressure. 

In  rVturn;  'biilar.  fire-box  or  any  type 
of  boiler  in  which  the  water  consists  of 
one  body  with  a  large  surface  area,  the 
running   of  the   water   in   the   gage   glass 
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;-  due  to  the  waves  which  roll  ' 
<ial  of  the  hoihr  to  the  oilier,  and  tne 
water  within  the  boiler  near  the  water 
column  rises  ami  falls  almost  111  uni-on 
with  that  in  the  column;  but  in  the  case 
of  water-tube  boilers,  in  which  the  body 
of  water  forms  loop,,  a  different  condi- 
tion exists  and  the  fluctuations  inside  the 

1  i  .if  r    maj    bl  1  e    in    the  ylass 

gage.      A-   a   rule   the    steam    from    several 
or    all    the    tube-    of    a    water-tube    boilfl 
is  delivered   to  on,-   passage   leading   up  to 
tin-   steam   -pace  and  if  the  water  column 
is   connected   to   thi-   passage,   the   level   in     . 
the  glass  gage  will   fall   with   heav.v    loads, 
due  to  the  balancing  column  of  water  in- 
side   the    boiler   becoming    lighter   on  ac-   I 
count   of  the   steam   filling   it,   which   is  a    II 
principle    many    engineers    will    recognize    I 
in  the  pumping  of  deep  wall-  by  forcing   I 
air    to    considerable    depth    in    them.      If 
the     water    column     i-     connected     to     ilk- 
opposite    end    of   tli,-    wat.r   loop,    when   it      1 
down,    the    fluctuation    or    running    1 
in   the  glass   gage   will   be   in   unison   with 
that  inside  the  boiler.     Should  the  fluctua-     i 
ia  ii-     go    to    an     extreme,    causing    too    I 
great  a  difficulty  in  determining  the  actual 
water   level    or   an    unreasonable    blowing 
of    the    alarm    whistle,    they    should    be    re- 
duced  in   amplitude   in  boilers  of  the  re- 
turn-tube,  fire-box,   and  other  types   hav- 
ing   large   surface   area   of   the   water,  by 
a  large  cast  cylinder  and  never  by  smaller 
or  throttled  water  connections.     On  most 
water-tube    boiler-    amplitude    of   fluctua- 
tion   can    be    reduced    by    connecting    the 
water    end    of    the    column    higher    upon 
the    boiler    more    readily    than    any    other 
way.     Connecting   higher   up   reduces   the 
unbalancing     effect     of     the     steam-filled 
water    within    the    boiler   and    can    go   to 
any    length     in    that    respect,    but    in    no 
event    should   the    water   end   be    connected 
to  the   boiUr  above  the  level  of  the   water 
connection    in    the   cast   cylinder.     Boilers 
are   made    in    a   multitude   of   shapes   and 
types   but    as   far  as  the  water  column  is 
concerned  they  may  be  considered  as  one 
of  the   twq  foregoing  classes. 

Is  it  not  safe  to  say  that  some  time  in 
his  experience  every  engineer  has  been 
misled  by  a  spot  on  a  dirty  gla 
believing  it  to  be  the  water  level?  Keep 
the  pipe-  connections  clean,  keep  the  glass 
gage  clean,  to  avoid  error  in  finding  the 
true  water  level,  keep  the  try  gag<  -  ODM 
and  ground  tight,  keep  the  blowoff  valve 
tight,  blow  off  with  a  frequency  that  ex- 
perience teaches  is  reqired  to  keep  any 
particular  column  clear,  and  for  the  sake  of 
pride  in  your  work  keep  all  the  parts 
bright  and  clean. 


The  seventh  annual  convention  of  the 
Colorado  Electric  Light,  Power  and  Kail- 
sociation  will  he  h.-Id  at  DenveE 
Colo.,  October  7.  8  and  0.  the  same  week 
of  the  conventions  of  the  American  Street 
and  Interurban  Railway  Association  and 
allied   organizations. 
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Practical     Letters     from     Practical     Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want  to  Know   About  \  our  Work,  and  Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


A  Broken   Center   Crank 


i    is    shown    a    diagram    of    a 
broken  crank  on  a  ioxi2-inch  center-crank 

(lie  machinei 
causxl   the  break.     At   the   left-hai 
of  the   crank    shaft    are   in"   paper    fric- 
tioti\  next   to   which   arc   two   pulleys   on 


load  is  thrown  against  the  friction    This 
allows   the   flywheel   to  gain   considerable 

and  when  the  load  is  thrown  on 
tendency    to   stop  the 

'  aft    .'it    one    end,    while    the    flj 
wheel  tends  to  turn  the  shaft  at  the  other 
and  twists   or  breaks   it:   in   this 

rank. 

This  .  only  when  th 


:nk  on  i"  the  In i iki  n  crank,     ["hen 
ih.    shaii    was    replaced    in    the    : 
but  instead  of  placing  it  as  it  was  original- 
ly, we  mi  ned  n  end  for  end  as  shown  in 
Fig.  2.    The  flywheel  is  now  where  il  will 

i  ati  h   tin    i; 'Tank. 

Louis     I  .    Watky. 
i  olo 


cT 


J     _ 


g^jhi 


FIG,     I.      I  lit   UKOKEN"    CRANK,    AND    HOW    Till.    ENGINE  WAS   CONNECTED, 
CAUSING    THE    BREAK 


KM..    J.      POSITION    'il      illl     FLYWHEEL     CRANK      kNDECCENTRII      AFTER 
THE   REPAIR    WAS    MADE 


the  same  shaft  with  the  spools.  These 
pulleys  can  be  thrown  either  against  tin- 
friction  or  against  the  rub  Muck,  by 
means  of  the  eccentric  bearing  si 
the  diagram.  The  flywheel  is  at  the  ex- 
treme end  of  the  crank  shaft. 

It    is    often    rieo  ssary    to    raisi 
ranuiii^  from  five  to  ten  tons  alrea 
pended.     The  engine  is  speeded  up  so  that 
it   cannot    stop   on    the    center,    when    the 


itlier   center   at   the   mom 
load   was   received   by   the  crank    il 
when  the  operator  had  just   throttled  the 
steam.      I   disconnected  the   crank 
the   coupling,    and    stripped    the    shaft    of 
its  half  of  the  coupling   and   also  the  ec- 
centric.    The  crank  end  of  the  connecting 
rod   was   als,,   disconnected   and   the   caps 
taken    from   the   main   bearings 
of  iron,   '<  inch   thick  by  2'j   inches   wide. 


Don't  Stand  in  \  our   Own    Light 


I  think  the  editorial,  "Don't  Stand  in 
Your  Own  Light,"  in  the  July  jo  num- 
ber, a  good  one.  If  you  have  a  sugges 
tion  to  make  for  the  improvement  of 
3 1  Mir  plant,  mike  it,  and  if  it  is  ni 
upon  at  mice  make  it  .main  and.  as  long 
right,  keep  on  mak- 
ing it  until  action  is  taken. 

1    have   in   mind   a   case   where   it   took 

i  n    engineet    two    yi  ai  -    to    convince    his 

'  i  -    that    a    certain    change    would 

save    the   price    "i    improvement    in   three 

months,  and  the  amount   saved  would  be 

'    and  a  half  times  th<    enginei  i  '- 

salarj .     The  engi n  hat  he 

asked   for,  and  proved  that   he  w. 

There    is    no    doubt    thai    this    mall    Stan's 

pli  lyers  than  if  he  had 
given  up  and  thought  :  "Well,  if  they 
don't   «  it 

Sometime  a>    make   a   mistake  : 

but   have  you  ever  noticed  Chat   tin    man 

who    dors    not    make    mistakes    is    the    man 

u  ho  di  les  if  i  di  i  em  iugh  ti  i  ami  iunl  ti  > 
much    anyway?      If   you    are    the    man    in 

iund    ii    best    I 
your  help  b\    the  week   or  month  to   see 
bow  tbev   average  up?     We  are  not  any 
of  us  at 

If  you  are  one  ■  f  the  assistants,  and  the 
n"  comes  in  looking  cro 

ever,  don't  gel  "sore,"  too;  try  and  do 
somethii  him  :    shine    up   that 

dirty  lubricator,  or  get  that  pile  of  sweep- 
ings out  of  the  corner  where  you  have 
been  pushing   il  i  ek.     You  w  ill 

both   feel  er  it. 

If  you  are  tin    fellow  who  com,  I 

II,  don't  thin! 

it"  he 

r   for   everything  you 
i    n '     did  gines    and 

■     uld    lool     ii"  ire    lik<-    Christinas 
trees  than  anything 

W     f"     Si   HITELER. 

St.  Louis,  III. 
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Remedying  Air  Leakage 


::.   King,  man- 

pany.    London,    Ont.,    assisted    by    R.    II. 

Welburn,   mechanical   superintendent,  de- 

rking  of 

nt  with  the  idea  of  locating 

of    which    the 

be   made  m 

Domical. 

It    wa  the   losses   of 

ng  through  the 
different  ping  and  cylinders  to 

:  lenser.    All  instruments  used  were 

known    ■  i.      AH    the    engines 

are  AnTlington-Sims  piston-valve  type. 
with  flywheel  .  rid  in  excellent 

running  condition.  The  cylinders  and 
valve  chests  of  No.  1  were  rebored,  with 
• 

and  valves.  No.  4  had  been  running  sev- 
eral mouths  without  any  work  being  done 
to  the  valves  or  pistons.  The  different  dia- 
grams were  obtained  by  connecting  the  in- 
strument, as  follows:  An  indicator  was 
placed  on  the  steam  pipe  immediately 
e  throttle  valve.  The  motion  for 
this  indicator  was  direct  from  the  indi- 
cator on  the  crank  end  of  the  high-pres- 
sure cylinder.  On  the  low-pressure  cyl- 
inder the  indii 

As  the  cranks  are  at  .  this  end 

received  the  steam  that  the  indicator  on 
the  high-pressure  cylinder  accounted  for. 
A  fourth  indicator  was  connected  to  the 
low-pressure  exhaust  pipe,  as  close  to  the 
cylinder  as  possible.  This  indicator  re- 
ceived its  motion  direct  from  the  one  on 
•he  low-pressure  cylinder.  A  fifth  in- 
dicator was  placed  directly  on  the  con- 
denser where  the  manufacturer  (David- 
son, Brooklyn),  had  provided  an  opening 
for  the  vacuum  gage. 

The  assistance  of  a  timekeeper  assured 
that  all  diagrams  would  be  taken  at  one 
time.  The  absolute  line  is  the  one  due  to 
the  barometer  on  that  date.  The  altitude 
of  the  locality  is  800  feet  above  sea  level. 
There  were  about  26  sets  taken,  two  for 
each  condition  of  load.  A  throttling 
calorimeter  at  the  throttle  showed  1.7 
per  cent,  moisture.  The  boilers  are  6 
feet  in  diameter  and  iS  feet  long,  of  the 
dry-pipe  type.  They  are  very  close  to 
the  engines.  There  is  a  "-inch  riser  from 
the  boilt-r  leading  to  a  10-inch  header. 
The  condensation  from  the  header  is  led 
to  a  trap  which  discharges  into  tl 
heater.  The  pipes  leading  to  the  engine 
are  7-inch,  connected  to  the  top  of  the 
header  with  gate  valves.  The  pipes 
lead  down  to  the  engines  by  bends 
of  4-foot  radius.  There  are  no  separators. 
All  piping  is  well  covered  right  to  the 
steam  chests.  The  clearance  on  all  the 
engines  is  9  per  cent,  for  the  high-pressure 
cylinders  and  10  per  cent,  for  the  low- 
pressure  cylinders.  The  "Davidson"  jet 
condenser,  with  a  steam  horizontal  di- 
rect-acting  air   pump,   takes   care   of   the 


four  engines  and  is  below  the  engine- 
room  floor  level.  The  exhaust  pipi  . 
25  feet  long,  i.-  1-'  inches  with  two  elbows 
angle  valve.  The  cutoff  on  the 
high-pressure  cylinders  is  controlled  by 
the  flywheel  governor,  that  on  the  low- 
pressurc  is  fixed  at  7/16  of  the  stroke. 
It     will     be    noticed    by     the     steam  pipe 


The  next   period   is  one   of  considerable 

interest.  The  release  pressure  from  the 
high-pressure  cylinder  i^  25.6  pounds  ab- 
solute;  while  the  initial  pressure  on  the 

II 1    1     38  i"  lunds,  or   13.4  pounds 
more,    caused    by    excessive    leakage    from 

the  high-pressure  to  the  low-pressure  cyl- 
inder.    Engine  No.  4.  which  had  been  re- 


DIAGRAMS    FROM    LONDON    STREET    RAILWAY    COMPANY^    rLANT 


diagram  that  the  full  boiler  pressure,  133.8 
pounds  absolute,  was  realized  after  cut- 
off: 'luring  the  period  of  admission  it 
dropped  to  124.5  pounds  absolute,  a  drop 
of  9.3  pounds  at  the  throttle,  the  initial 
pressure  on  the  piston  being  only  in 
pounds  absolute,  or  a  drop  of  22.8  pounds. 


paired,  does  not  show  this.  The  cutoff 
in  the  low-pressure  cylinders  is  the  same 
in  both  cases. 

The  pressure  realized  on  the  low-pres- 
sure piston  from  the  condenser  was  (9 
pounds,  being  a  drop  of  2.3  pounds  from 
that  due  in  the  condenser  by  atmospheric 
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pressure.  This  2.3  pounds  i-  lost  :  through 
tlif  exhaust  port,  1.4  pounds  and  through 
the  length  of  the  exhaust  pipe,  0 
The  effects  of  clearance  are  iUni.nivtr.niil 
through  the  different  periods..  The  lead, 
assisted  by  compression,  has  to  fill  the 
clearance  as  well  as  condensa- 

tion and  leakage  losses  in  0.15  of  a 
The  clearance  alone  is  equal  to   , 
inches  in  the  high  pressure,  probably  the 
condensation   with   the   leakage  as    found 
where  engines  are  well  looked  after,  will 
amount  to  as  much  or  more  than  this.  The 
lead   on  the   piston   stroke  shown  by   the 
pipe  diagram  on  card   No.  5  is 
inch  and  still   the  drop  to  initial   pressure 
on  piston   from  the  boiler  pressure   is  22.8 
pounds.    The  \  el  >citj  of  thi 
ply  the  displacement  of  the  high 
cylinder  is  3969  per  minute,  or  66.15  ll't 
per    second.      This    represents    onlj     the 
velocity   required   to   till   the   displ 
made  by  the  piston.     To  this  must  be  a. hi- 
ed  leakage,    clearance   ami    condensation. 
All  of  these  are  assisted  by  compression. 
It  has  been  demonstrated  that  the  actual 
quantity  is  about  one  third  more  than  this. 
We  therefore  have  a  velocitj    of  5292  feel 
per  minute.     If  this  velocity  was  constant 
the    size    of    pipe-    could    even    he    reduced. 
but  in  this  case  it  is  brought  10  a  Stat<    of 
rest    400    times    per    minute,    as    well    as 
maximum  velocitj  thi    sami 
number   oi  times.      A   large   receiver  close 
to   the   steam    chest    is    the    only    solution 
as  far  as  concerns   the   steam   pipe.     Tin- 
drop   between    the    throttle    and    the    piston 
can    be    reduced    only    by     reducing    the 
clearance. 

The  losses  of  pressure  in  the  exhaust 
pipe  and  ports  are  a  large  percet 
the  gain  by  the  condenser.  In  this  case 
the  pipes  are  large,  the  velocity  due  to 
being  4J4X  feet  per 
minute.  The  increase  of  volume  due  to 
the  lowering  of  pressure  ha-  considerable 
to  do  with  preventing  the  drop  of  pres- 
sure to  the  lowest  point.  Another  point 
was  to  discover  why  the  condenser  would 
not  maintain  the  vacuum  it  originally  did 
the  same  work.  Naturally  the  re- 
ply must  be  "air  leakage."  In  most  ca-es 
of  this  kind  there  i-  someone  that  re- 
quires a  more  explicit  reply,  which  comes 
down  to  •'where'-" 

The  pump  was  in  g 1  condition.     The 

exhaust  piping  and  all  packed  boxes  and 

valves  were  found  to  he  in  g I  condition. 

Then-  was  no  easy  method  of  closing  the 
inlet  of  the  injection  pipe.  The  feed  pump 
and  its  connections  to  the  open  heater 
were  ascertained  to  he  correct  as  far  as  air 
leakage  was  concerned.  Then  it  must  he 
with  the  injection  pipe  somewhere.  This 
pipe,  ruing  to  changes  and  extension  of 
SS,  is  entirely  inaccessible.  The  tem- 
perature of  the  condenser  relative  to  the 
vacuum  was  the  only  proof.  A  thermom- 
eter well  was  provided  with  connections 
extending  to  the  center  of  the  condensing 
chamber.  The  results  were  from  sev- 
eral     readings :      Average      vacuum,      19 


mehes:  temperature  due  to  this  vacuum, 

105  degrees    Fahrenheit;   that   actually  in 

the    condenser,    87    degrees    Fahrenheit; 

.'ion  water,  initial,  50 

Fahrenheit ;  hot  well.  96  degrees 

rom    this 

the  old  pipe  u  here  ii  u  .is,  a  new 

one  in  .::  ,    t(,  be  put   in. 

uble  1-   uow  over. 

J.    0.    P..    Latour. 
Toronto,  Om 


Water  Wrecked  Compound  Engine 

About  a  year  ago  I  witnessed  the  bri    lk 
.1     steam    engine    under    peculiar 


Elevation 
sllow  inc   REPAIR   TO   COMPOUND    ENGINE 

circumstances,   and   as    the   actual    reason 
lor  this  accident  was  not  investigated  suf- 
ficiently at  the  time,  it  occurred  a 
time    with    a    more    serious    result.      The 
engine    hail    cylinders    22    and    34    by    40 
inches,  and  ran  at  100  revolutions  per  min- 
ute.     It    had    been    run    for    - 
after  having  been  put  in  operation,  with- 
out giving  any  trouble. 
One    evening    while    the    engineer    was 
the  engine  for  the  day.  knocking 
of   water   was   heard   in   the   low-pressure 
cylinder,  the  tailrod  of  which  worked  the 


air  pump  of  the  ci  ndenser.    The  resulting 
,\iiv    so   violent    as   to   bend    the 
connecting   10,1  and  the  crank   pin. 

At   this   time   it   was  assumed   that   the 

accident,  caused   !•>    the   accumulation    of 

water    in   tin  ,  .  |ind<  r,    was 

■in-  engineer  in 

In    water-supply 

pipe  of  the  condenser  when  he  slopped  the 
engine.       A-     the     Ii  w  pressure 
after  closing  the   -tram   valve,  1 
greater    vacuum    than    the    air    pump,    the 
water  consequent!}    1  ushi  d    into   I 
denser    and    from    there    through    the    ex- 
hau-t   pipe  into  the  q 

mentioned. 
\tti  r  ning  the  connecting  rod 

ing  a  new-  crank   pin,  the  engine 
lin  started.     But  after  having  made 
1    rei  olutions,    water    again 
waj    into  the  Ii  iw  pressure  cyl- 
inder and  damaged   the  engine  to  a   far 
■  xtenl    than   tin    fit  -t    time.      I  he 
engineer    stated    that    the    finger    of    the 

vacuum  meter  had  already  risen  to  the 
2I-inch  mark,  but  quick  as  lightning  fell 
hack    to    zero,    and    with    a   era. -king    sound 

'late  of  the  low   pressure  cylinder 

bi  oki    in  ar  the  main  bearing.      I  I tter 

connecting   the    piston    rod   and   crossheac' 

ired  off,  the  connecting  rod  anc 
crank  pin  were  bent  again,  and  the  crank 
was  somewhat  twisted  and  bent.  The 
Firm  from  which  the  engine  was  purchased 

was    notified,    and    sent    an    expert    to   look 
into  the  matter.     His  investigation  showed 
Ii  nt   to  be  due  to  the  insufficient 
distance  of  the  level  of  the  low-pressure 
cylinder  from  the  water  level  in  the  tame 
supplying   the  condenser.     In  starting  *he 
riming,  the  exhaust   steam  creat  d  a  vac- 
uum   in    the   condenser,    lifting   the   water 
From  the  tank  into  it.      \s  the  ( ng-ine,  in 
tarting,    had    but    a    slow    speed,    the   air 
Ii       if   discharging  all 
the    water   and    it    flowed    through    the    ex- 
ure  cylinder. 
I  id    a    similar    1  thi     ex- 

haust pipe  leading  from  the  low-pressure 
cylinder  to  the  condenser  was  replaced  by 
a  n-fornird  section,  as  shown  in  the  il- 
lustration. Since  this  change  was  made 
the  engine  hi  been  tunning  without  giv- 
ing the  least  trouble. 

Charles  A.  Schranz. 
Camden.    X.   J. 


Throttling  Steam  to  the  Engine 

There  is  a    [4x22-inch  engine  in   a  cer- 
tain engine  room,   running  at    156  revolu- 
1-  minute,  and   carrying  about  35 
pounds  pressure  in  the  steam  chest.    The 
boiler  pressure  is    100  pounds  and   is  cut 
a  throttling  goi  -  rnor.    The  ques- 
tion is,  will  the  engine  run  more  economi- 
higher  rat,-  of  speed   tl 
d    when  operating  with  the  same 
:      ■ 

A.  A.  Blanchard. 

Oak  Harbor,  O. 
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Clutch    R< •; 

r    clutch 
I 

iting    the 
pulleys 

' 

clutch 
ired  it  in 


tIREl) 

The    remova  re    was    taken 

from  the  hub,  and  after  all  the  old  babbitt 

was  rer  nila  paper  was 

it  and  then  replaced  in  the 

ti  tight  against 

it,  and  the  clutch   thrown   in   so  that   the 

held    everything    in 

its  place,  and  b  nt  of  the 

paper  t 

\11  leaks 
with  putty,  and  a   -■ 

■,  ith  bab- 

a  collar  illey  now 

hen    the   clutch 
i  -    made    secure 

aft  by  the  babbitt. 

Albany.  X.  V. 


Natural  Gas  for  Fuel 

Some  time  ago   Edward  H.  Lane  took 
exception   to  my  article  on   "Natural  Gas 
I,"  with  which  I  obtained 

■ 
Mr.  Lane  assuming  that  m 
be  wrong.     As   my   figures   were  obtained 
from   a   carefully   kept    record    of   almost 
three  years  and  a  daily  load  of  abi 

iwer,  1  believe  they  are  nearly  cor- 
rect. 

Theoretically,     it     requires     about     12 
pounds  of  air  per  pound   of  combustible 


.  but  in  practice  it  is 
ds,    and    on    thai    b 
plished  ■  ted  with  natural  gas 

and  a  homemade  burner,  as  explained. 

1  or  an 
■1011.  1  attribute  the 

nomical  stand;' 

.    which    is    very 
mislea 

:  irmation   I   will   re- 
fer  him    '  and    in- 
structiye  article  :■■.    Pr  f    VV.  D.  Ennis  in 
the  July   14.   1908,  number  of  Power,  ^n 
the    "Heat    ^i    Fuels    and    Furnace    Effi- 
ciency,"   from    whicl                      quote   to 
my  pi  int  clear: 
"Calculated   beat   values   are   not   always 
-and  the  he;                       of  a  fuel 
is    the    quantity    of    I                      d    by    the 
fuel  in  uniting  with  oxygen  and  the  tem- 
perature 

a  fuel  di  its  heating  value  and 

other    i. 

"In  present  practici 
tion    means    t!  1  of    the    largest 

quantity  1  f  heal   and   the  commingl 

icient    air   to    furn 

sary  oxygen  for  complete  burning. 

"If  the  air   supply  is  below  the 

1  bustion,  it  de- 
the    evolution    of   heat    and    lowers 
ilting  temperature,  causing 
"If  the  air   suppl)    is   in   excess   of  thai 

■  trs." 
The   professor   concludes   his   article   by 
saying  as  to  high-fun  ture,  "the 

condition  which  produces  this  result  is  that 
of   proper   air 

dition  also  leads  to  minimum  loss  at  the 
stack,    adjustment    of    air    supply    is    the 
lining   factor   in   economical   com- 
team  generation." 
As    Professor   Ennis  has   descril 

■    combus- 
nici  ly,  I  1  iilv  wish  to  say  that  the 
were     from 
water-tn  ach  having   \< 

1  ng,  \\  i'li  249  i  square 
rface   1  ai  h,    all    gases 
from     tl  through     the 

center   of  the   steam    drum    to   the    stack. 
With  a  furnace  temperature  of 

■I  a  stack  temperature  just  above 
in    drum    of    545    degrees,    a    uni- 
form furnace  temperature  was  maintained 
with   the   walls   and   top   of   the    furnace   a 
bright  cherrj  '   ors  were 

entirely  removi  damper  to  each 

boiler  v..  n   all   the  tinu 

stack  draft  was  constant. 

plained  in  a  former  article,  if  the 
amount  of  gas  burned  exceeded  X  ounces 
on    the    mercury    gage    attached    I 

pounds  being 
on  the  6-inch  main  line),  an  additional 
air  supply  through  a  1/32-inch  hole  op- 
each  burner  from  an 
air  line  of  too  pounds  pressure  was  blown 
-j  with  the  gas.  which 
would  maintain  a  steady  (low  of  gas  and 
air  to  the  furnace  and  stop  the  rolling  of 


the   flames,  an   impossibility  with   most   gas 

burners     and     which     could     be     observed 

through  the  necessary  peepholes,  the  stack 

1  being  sufficient  under  tho  1    con 

Natural    gas    was    the    most    economical 
and   sail  «  e   e\  er   burned,    but 

because  of  the  domestic  rate  being  raised 

to    30    cents    per    thousand    cubic'   feet,    an 
industrial   rate  could   not   be  obtained   dm 

coi  ipanj   ami 
we  have  burnt  d  coal  for  aim 
We  never  had  any  clogging  of 

les    while   using    ibis 
burner   and    only    bad    to    renew    the    hrick- 

mce  in  two  years. 

W.  D.  Rwni-.y. 
Columbus,    O. 


A  Tube  Jack 


Supporting  new  tubes,  especially  in  the 
Stirling  boiler  when  the  weight  of  the 
to  be  overci  irae,  is  a  tedious  task 
1  n  the  part  of  the  helper. 

In    Fig.    1    is  shown  a  homemade   jack 

which   bold,   the  tubes   in  place  and   serves 

11  ise   in   every    respect..      I  I 
i-   made  old    [3/16-inch 

shafting,  cut  1  inch  longer  than  the  diam- 
eter of  the  drum,  with  a  suitable  base  hav- 

ket  iii  which  the  shaft  sets.  This 
allows  for  turning  the  shaft  without  its 
running  sidewise  on  the  side  of  the 
drum. 

I  he   urn    ;-   made   fn  mi   an   old   1  nd  of 


1  IG.    I.     I  UBE  JACK 


turned    a    little    larger    than    the 

diameter  of  the  tube.     The  bar  is  rounded 

off   to   enter   the   tube   easily  and   serve  as 

a    guide,    while    a    shoulder    is    left    to    sit 

against   the   end    of  the    tube. 

The  thread  is  about  8  inches  long,  cut 
left  banded,  which  gives  the  shaft  a  right- 
banded     motion     in     tightening    up. 

Under  ordinary  conditions  the  jack  can 
be   operated   by   hand,    otherwise   a   small 
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pipe  wrench  is  sufficient  Ii  cost  less  than 
$i  complete,  and  has  saved  its  cost  sev- 
eral times.  Fig.  -•  shows  the  jack  in  posi- 
tion supporting  a  tube. 

.    VI  I 
Ottumwa,   Iowa 


Corliss    Engine    Detaching    Device 

Our  two  700-horsepower  vertical  cross- 
compound  condensing  Corliss  engines, 
running  in  parallel  in  the  power  house 
•here  I  work,  used  to  regulate  badly  with 
a  friction  load  on,  (lie  governor  hunting 
up  and  down.  When  the  load  changed 
from  heavy  to  light,  the  governor  would 
go  up  so  high  that  the  engine  would  make 
si\  or  seven  revolutions  without  a  valve 
opening. 

The  trouble  was  dt  e  ti  n 


together  and  clamp  the  rod  /;  lightly, 
when  handle  /:  was  thrown  into  the  mil- 
ium;   position.      This    stopped    thi 

In    the    illustration    A    is    the    wristplate 
pin.    B    the    hook     rod,    C      the    pin     which 

throws   the   locking  block   D,  in  and  out. 

'I  Ins  locking  block  1-  a  rectangul 

with  teeth  on  the  upper  edge  meshing  with 

teeth   in  the  ho.  |<  rod       I  he 

block  /»  is  operated  by  turning  the  handle 
/:'  sufficient   to  bring  the  cam  portion  of 

the  pin  (.'.  into  contact  with  the  surface  (,". 
When    the   motion    is   continued,    tl 

/ '  i~  forci  d  down  and  out   1  I  mesh  with 

Id  in  iis 

unlocked  position   by  the  collar   //   coming 

into    frictional    contact    with    the    pin    /. 


hold  the  hock   /    and  hook   I 

without    the  aid   of  ii,.    1,  eth.     Notwith- 
this  the  tin.  .1  much 

bearing   surface   than   is   .  d 

ingle    pin    sometimes    [\<t.-<\.      The 
cam    /■"    also    holds    the    Mock    1)    inl 
tact    with   the    hook    rod   />'.   SO   il    i 

it  t"  back  "in.  and  the  frii  tional 
contact  of  the  casting  /.  materially  helps 
to  hold   I 

Thomas    Sn 
Pittsfield,  Mass. 


Efficiency  of  Boilers  and  Pumps 

In  his  letter  on  page   1 165  of  the  Jun< 
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Per  cent,  of  Rating,  loo 


Boiler  -  Lbs.  i>er  Sii.  Ft  per  Hour, 
woo  Pump  Gal 


EFFICIENCY    CURVES 


the  spring  at  .-!.  Fig.  1  :  ->•  much 
so,  that  the  knockoff  cams  had  to  be  re- 
newed after  about  two  years'  service,  and 
a  spring  would  break  every  oner  in  a 
while.  I  gave  the  springs  tin-  proper  ten- 
sion, and  the  ■_  filiate  now  as 
well    as    could    be    expected. 

The     detaching     mechanisms 
which  the  steam  and  exahust   valves   yet 
their    mot 

.1   of  the  wri 
being  the  only  con- 


The  spring  K  tends  to  throw  the  block 
that  when  the 
engineer  wishes  to  lock  the  block  in  place, 
he  simply  throws  the  handle  over,  and 
when  the   honk   rod   comes  into   its  proper 

,    the   teeth    in    the   block    1 

: :  after  this  engage- 
ment takes  place  the  motion  of  tin-  handle 
E  is  continued,  clamping  the  block  and 
hook  rod  firmly  together.  The  hook  /. 
is   split  at   .1/  so  that   it   is   free  to  clamp 

on  the  hook  rod  B;  the  pin  C  be- 


1  VCHING    MECHANISM 


nection  to  the  hook  rod  B.  The  handle  E 
diil  not  have  the  clamping  effect,  when 
thrown  into  the  running  position,  and  had 
to  be  tied  down  when  running  to  prevent 
it  from  becoming  detached  from  the 
hook  rod.  I  removed  the  cap  .V,  and  in- 
liner  at  T,  which  was  sufficient 
to   bring    the    two    halves    of    the    hook    /. 


ing    threaded    at    .V,    for    the   purpose    of 
'bringing   the   two   halves    of  the   hook   L 

There  is  a  slight  clearance  between  the 
block  D  and  the  casting  /.,  so  that  when 
the  clamping  action  takes  place,  it  i-  on 
the  rod  B  and  not  on  the  block  D.  This 
clamping    action    is    almost    sufficient    to 


.'0  number,  .Mr.   Bemi  surprised 

to  learn  that  the  efficiency  of  a  boiler  is 
essarily 
variable,  depending  on  the  rate  of  driving 
and  other  things.  He  understands  the 
facts    perfectly,    but    !  1    give    a 

new   meaning  to  the  old  and  well  known 
term   "el  the    boiler,"   and   at- 

tempts to  ...  iency  of 

operation,"  to  represent  what  has  hither- 
to been  called  by  the  old  name.  It  is 
to  be  hoped  that  110  subseq  lent  writer 
will  follow  his  example,  which  only  ten. Is 
luce  confusion   into  the  language 

For  the  last   forty  years  the  term  "effi- 

been  used  to  ex- 

a,    and    the    term   has 

been  rigidly  defined  in  the  reports  of  tie' 

immittees  of  the  A.   S.   M.   I-:,  in 

[885    and    [8  9,    in    textbooks,   and    in    the 

catalogs  of  boiler  manufacturers.  It  would 

be  as  hop  1    e  its  meaning 

as   to   change   the   meaning  of   the   terms 

and  "speci  1 
both  of  which  are  sometimes  objected  to 
ncy  of  a 
boiler  is  thus  10  be  changed,  we  would 
have  to  change  the  meaning  of  efficiency 
of  a  pump,  or  of  any  other  apparatus. 
The  cnr\es  show  that  the  efficiency  of 
a  certain  turbine  pump  varies  from  o  at 
maximum  head  and  no  delivery  up  to  70 
per  cent,  at  a  lower  head  and  a  delivery  of 
lions  per  minute,  from  which  point 
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it  rapid'.  •'.  maximum  delivery 

In   like   maimer,   a   boiler 
which  i 
■ 

n  and  chimi 

at    a    rate   of 

lion    per 

r  hour, 

data,  what  would  Mr. 
Hem.  in  say  was  the  efficiency  of  the  pump 

William   Kent. 
Sat' 


by  the  ;  a  nd  they 

all    showed    ii|>    clear    with    the    . 

,ii  a  few.     1  did  everything   1  could,  but 
of  no  avail.     Ii  was  t  o'clock  in  the  after- 
and    1    was   expected    to   have   the 
lights  "ii  at  'i  o'clock. 

I     knew     where     there    was    a 
shunt-wound  motor,  and   1   set  it  up.  hut 
of  course   1   could   not   use  220  volts    on   a 
no-volt  alternating-current  field.   The  220- 


An    Engine  Wreck 


Valves  Require  Setting 

r.l  to  Hugl  Buckeye- 

engine  diagrams  in  the  August  .}  number, 
it  they  show  late  admission, 
and    late 
and   unequal   cutoff.    1    should   advise   Mr. 
first    to    advance    the    eccentric 
which  operates  the  main  valve,  taking  dia- 
;i    the    time,   until    the    admission 
rpendicular.     This   will   give 
an  earli'  in  and  earlier  release, 

w  unequal  cutoff. 
A-     Mr.    Conway    lias    not    designated 
which    is    the    head    end.    we    cannot    tell 
whether  ■rten    the   valve 

nected  to  the  rider  valve  and  shaft 
-.  but  if  the  head  end   si 
longest  the  valve 

ding  eccentric  rod  to 
balance  up  the  cutoff.  One  cannot  do 
better  than  to  study  the  principle  of  the 
old  riding  cutoff-valve  gear  to  become 
familiar  with  the  Buckeye  engine,  which 
lias  made  wonderful  improvement  in  the 
my.  As  a  final 
adjustment  Mr.  Conway  should  t 
of  the   shaft-govern  nd   block 

nd    their    running 
if  the   rider  valve   admit 
through   the   main   valve   to   the   cylinder, 
which  it  should  imt  do;  because  with  the 
weights    out    beyond    their    running    posi- 
ine    would    be    racing.      As 
the  rider  eccentric  is  attached  to  the  gov- 
ernor wheel  it  would  be  necessary  to  turn 
-•  rnor    ahead   in    the   direction    the 
engine    is    to    run    until    the     rider     valve 
rt    in   the   main   valve,   after 
which    fasten    the   governor   wheel   to   tin- 
main  shaft. 

A.    C    W.U.DRON. 

Lynn.  Mass. 


An  Exciter  Trouble 

In  our  plant  we  have  but  one 
alternating-current  generator  and  exciter. 
The  exciter  had  been  running  a  good 
many  years  without  repair,  and  the  com- 
mutator was  worn  out.  In  a  plant  with 
but  one  unit,  repairs  must  be  done  in  a 
day.  so  early  one  morning  I  started  and 
put    on   a   new   commutator. 

When  the  machine  was  started  up,  it 
would  not  generate.    I  had  tested  the  coils 


EXCITER   CONNECT  1 

volt  motor  was  bipolar,  so  I  connected 
the  fields  in  parallel,  instead  of  series, 
as  illustrated,  and  ran  the  motor  at  about 
half  speed,  thereby  getting    no  volts. 

The  next  morning  I  connected  my  ex- 
citer up  as  a  motor  and  it  started  on  the 
spot.  The  exciter  had  lost  its  residual 
magnetism,  that's  all. 

V  J.  Althouse. 

Birdsboro,  Penn. 


Improvised  Ventilation 

Recently   it    b  »ary    to    reset 

oilers  during  the  hot  weather.  The 
proximity  of  the  boilers  being  repaired 
g  fired  rendered  the  tem- 
perature so  high  that  the  workmen  could 
work  only  with  great  discomfort.  To 
render  c<  nditions  more  tolerable,  a  venti 
lating  outfit   was   improvised.     The   outfit 


I  'nder  the  heading  '  Vn  I  ngim   Wreck," 

in    the'  July    20    issue,    Mr.    Carl    lays    the 

blame   on  a  careless   fireman.     This  may 

he  right  in  this  case,  hut  1  believe  the 
engineer    ill    charge    is    the    one    to    receive 

the  blame.  Anyone  who  has  tried  to 
regulate  the  water  level  in  an  open  heater 
by  hand  knows  it  is  a  difficult  proposi- 
tion. 

eal  cause  of  the  wreck  was  in  not 
having  a  drain  in  the  lowest  point  of  the 
exhaust  pipe.  This  drain  can  he  connected 
to  a  trap  if  one  is  in  use,  or  through 
a    siphon    into    the    sewer. 

A.    B.    Summers. 
Lindsborg,  Kan. 


IMPR0V1S      I    VENTILATION 

consists  ver,  to  the  discharge 

of  wdiich  was  connected  a  long  flexible 
canvas  tube,  made  of  duck  and  coated  with 
linseed  oil  to  render  it  air-tight.  When  in 
use  the  blower  was  belted  to  various 
auxiliaries  about  the  station  and  the  air 
directed  to  the  place  needed  by  means 
of  the  canvas  tube. 

C.  L.  Greer. 
Handley,  Tex. 


Effect  of  Scale  in  Boilers 


In  a  recent  issue.  F.  II.  Williams  says 
he  understands  that  1/16  of  an  inch  of 
scale  in  a  boiler  will  cause  a  loss  of  from 
12  to  15  per  cent,  in  fuel,  depending  upon 
the  character  of  the  scale,  lie  then  asks 
what  becomes  of  the  corresponding  amount 
of  heat,  whether  it  is  absorbed  by  the 
boiler  -citing  or  is  carried  off  by  the  es- 
caping  gases.  In  a  more  recent  issue,  J. 
I..  Bradshaw  replies  that  the  greater  part 
of  the  lost  heat  is  absorbed  by  the  boiler 
plates.  It  would  lie  interesting  to  take  a 
specific  case  and  figure  out  wdiat  would 
happen  if  such  were  the  fact. 

A  100-horsepower  boiler  will  evaporate 
3450  pounds  of  water  per  hour,  from  and 
at  2\2  degrees  .Fahrenheit.  In  doing  so, 
it  will  utilize  3,331,665  B.t.u.  per  hour.  If 
this  amount  of  heat  is  taken  as  a  basis, 
instead  of  the  larger  amount  contained 
in  the  coal,  and  if  12  per  cent,  of  it  were 
lost,  then  399,800  B.t.U.  per  hour  would  be 
tin-  amount  of  heat  to  be  accounted  for. 
I:  has  been  stated  that  the  greater  part  of 
this  would  he  ali-orhed  by  the  boilerplates. 
Half  of  it  would  amount  to  199,900  B.t.u. 
per  hour. 

The  catalog  of  a  reputable  builder  gives 
ri.SOO  pounds  as  the  weight  of  a  100- 
hor  epower  'boiler,  including  shell,  tubes 
and  braces  and  built  for  a  working  pres- 
sure of  lis  pounds.  Not  more  than  hilf 
of  the  boiler,  however,  would  hi'  coated 
with  scale  so  as  to  allow  its  temperature 
to  rise  above  that  of  the  inclosed  water 
and  steam,  so  the  weight  to  be  considered 
would  be  not  more  than  5750  pounds.  Such 
a  boiler  would  be  built  of  steel  having 
a  specific  heat  of  about  0.1165,  so  it  would 
require  only  670  B.t.u.  to  raise  the  tem- 
perature of  the  part  protected  by  scale 
one  degree  Fahrenheit.  Tf.  therefore,  the 
b  iler  plates  and  tubes  absorbed  199,000 
B.t.u.  per  hour,  the  temperature  of  the 
overheated   parts   would   rise 

199,900  -j-  670  =  298 
degrees  per  hour.    If  its  temperature  were 
352   degrees   to   start   with    (which   is  the 
temperature  of  steam  at  125  pounds  gage 
pressure'),  at  the  end  of  the  first  hour  it 
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would  be  650  degrees;  at  ihe  end  of  the 
second  hour,  048  degrees;  at  the  cud  of 
the  third  hour,  1246  degrees,  and  so  on 
until  the  boiler  exploded. 

The   truth    of   the   matter    is    that    the 
plates  of  the  boiler  would 
part  of  the  lost  heat  t'"r  a  short  ' 
time.    Their  temperature  would  rise  and, 
at  the  same  time,  the  tempera  tun 
escaping  gases  would  rise.     The  hulk    >f 
the  lost  heat  would  go  up  the  chimney 

C.    \Y.    Sum  n- 
Boston,  M 


Circulating    Water    for    Condensers 


It  is  often  necessary  to  know  the 
amount  of  circulating  water  being  used 
in  any  particular  case;  also  the  amount  of 
water  to  be  allowed  fur  in  any  proposed 
condenser    installation.      Theoretical    cal- 


In    determining    the    amount    of    water 
needed,  certain  assumptions  must  be  made, 

aside  from  the  steam  to  be  condensed 
and  the  vacuum  to  he  maintained,  These 
assumptions  differ  with  different  builders, 
and  also  according  to  the  particular  de- 
amount 
of  surface  (which  will  not  lie  taken  up 
lure),  the  ri>e  and  temperature  "f  the  in- 
jection w  ater  and  the  temperatui 

discharge.    The  rise,  Or  temperature  range, 

is  used  over  again,  upon  the  cm, .liny  ef- 
fect produced  by  cooling  towers,  or  other 
water.  The  usual 
temperature  range,  if  cooling  towers  an- 
used,  is  from  20  to  30  degrees.  In  re- 
yard  to  tlie  temperature  of  the  water  leav- 
ing the  condenser,  different  builders 
claim  to  discharge  the  condi 
at  from  15  to  within  .;  degrees  of  the  tem- 
perature of  the  steam  corresponding  to 
the  given  vacuum.     It  does  not  pay,  a-  a 
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rounds  Coudcimug  Water  per  Pound  Steam 
CrRVE    FOR    DETERMININT,    CIRCULATING    WATER 


dilations  must  largely  be  relied  upon,  and 
are  so  used  in  practice  in  determining  the 
amount   of   water   required. 

If  the  conditions  of  temperature  and 
vacuum  remain  stationary,  the  amount  of 
heat  gained  by  the  circulating  water  must 
equal  the  beat  lost  by  the  ■-team  which  is 
condensed.  This  neglects  the  slight  loss 
■rough  radiation  ;  and  the  small  amount 
of  heat  taken  away  by  the  vacuum  pump, 
if  the  dry  vacuum  system  is  used.  In 
general  any  practical  case  follows  very 
closely  this  equation: 

_(<•-*)  =  (H  +  32)  —  U, 

Q  =  Pounds  of  circulating  water  per 
pound  of  steam, 

U  =  Temperature  of  discharge  water. 

U  =  Temperature  of  injection  water, 

H  =  Total  heat  in  steam  above  yi  de- 
grees (taken  from  steam  tables). 


rule,   to   try   to   carry  the   discharge   tem- 
perature   too    high,    and    a    usual    practice 
for  best   rc-ult-   is  to   have   the,  di 
water    10   degrees   below    the   steam   tem- 
perature. 

The  accompanying  curve  is  plot; 

•ion.  considering  a  27-inch 

vacuum  and  the  water  discharged  at   105 

.    which    is     to    degree^    In  low    the 

temperature  of  the  steam  for  a  vacuum  of 

iently  accural, .  how 
ever,  for  other  temperatures  and  ordinary 
of  vacuum.  It  is  seen  from  the 
curve  that  the  rise  in  temperature  is  the 
determining  factor.  The  temperature  at 
which  the  water  is  discharged  makes  very 
little  difference;  also  any  other  vacuum 
•within  the  range  ordinarily  carried, 
change-  the  amount  of  water  required 
very   little. 

The   variation    from   the   curve   is   less 


than   j   per   cent,    for   a   vacuum   a-   low   as 

discharge  tempi 
from   s    to   jo  degrees   below    the    steam 
temperature. 

As  an  example,  assume  the  conditions 
to   1,0   as    follows:     Vacuum,   27   inches; 

<  giving 

temperature    range    of   25    degrees);    the 
o    kilowatts,    and 

steam    used    per   kilowatt    per    hour,    which 

I   steam  per  hour  to 

li  nsed 

R<  Fi  1  ■  ing    to   the   curve   and    following 

d  line,  we  see  that  41.7  pound,  ,,f 

water   are   necessary   per   pound   of  steam, 

or 

41.7   X  6000  =  250,000 
pounds  per  hour.     To  change  from  pounds 
per    hour    to    g.,11, >ns    per    minute,    divide 
by  500  and  we  get, 

250.000 


500 


=  5°° 


gallons  per  minute   required. 

The  above  applies  alike  to  the  surface 
and  barometric  condenser.  In  a  surface 
condenser  the  quantity  of  water  for  a 
given    .1  im,   ami   temperature 

range,  depend  mi  >unl   of  ,-,  ,n- 

densing  surface.  If  the  temperature  range 
is  doubledj  the  same  vacuum  can  be  main- 
tained, even  if  we  had  much  less  surface. 
be  ile- 
signed  more  for  the  particular  conditions 
under   which    it    is    , .  ,  specially 

the  temperature  of  injection.     If  the  tem- 

1     of    injection    were    low  1 
could  decrease  the  amount  of  water  some- 
what and  still  maintain  the  same  vacuum. 
But  there  must  be  sufficient  water  to  spray, 
id   out  in   the  condenser  in  order 
to  give  the  same  condensing  action.    Also 
the   quantity    must    be    sufficient    to    fill    the 
tail  pipe  and  have  velocity  enough  to  carry 
Out   the   entrained   air.      This   is   especially 
true  of  the   "centrifugal"   type   of  barom- 
ndenser:     which     instead     of    be- 
ing elevated  the  barometric  bight,  with  the 
tail   pipe  discharging   into  a   hotwell,   dis- 
charges   directly    into    the    suction    of    a 
centrifugal    pump.      Even    though    a   great 
range     could     be 
water   would    have    to   be   used   to 
enable    ll  1    give    uniform    and 

'ion. 
If  to,,  little  water  is  used,  the  air  and 
water  may  separate  in  the  su 
of  the  pump  and  give  an  intermittent  ac- 
air  ..m,i  then  a  gulp 
of  water  being  discharged.  This  action 
culd  be  seen  e  on  tin-  discharge 

of  the  pump,  or  better  yet  by  watching 
d  be  motor- 
driven.  This  irregular  action  may  also 
1  d  if  the  pump  is  called  upon  to 
deliver  greater  than  the  normal  quan- 
tity r.f  water,  or  if  the  design  is  such 
as  to  create  friction  in  the  suction  passages 
of  the   pump. 

L.     CORWIN. 

Newburgh,  X.  V 
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A  Left  I  landed  Valve 


that   it 
is  highl)  instruc- 

rectl)  inl 

w  plain 
errors 
where 

.•>    brick   and   til 
and   altl 

.    I    felt    thi    responsibilitj    deeply 

and    pn- 
ii  revo- 
d  to  the 
work  ai  rticle   from  an 

lint,    and    was    bought    for 
re    in    service, 
i  tubular  type.     One 
■ 
pacity.     The  surpl 
drying  the  product  prepara- 
were  in- 
stalled  together   with  the   feed  pump  and 
■,  n  in  the  illustration.     The 
valve  ./  contn  lied  the  feed  to  boiler  No. 
i  and  the  valve  B  to  boiler  No.  -'.     The 
were    run    day    and    night,    as    is 
usual  in  plants   of  this  character. 

,'erything  went  well, 
but  after  a  time  the  night  fireman  was  di-- 
p   and   allowing 
ing   room-  to  cool  off.      1   was  in- 
that   a    new    man    would 
in   during   a   certain   afternoon   and   that    I 
should  he  expected  to  -how  him  "around." 
and   give   him  is   might 

lingly,  at  thi 
arrived,  and 
than  a  worthy  relative  of  the  superintend- 
ent,  a   plasterer    and    bricklayer   by    trade. 
rily  out   of  brought  a 

rintendent,   pi 

ii  instructed  in 
particularly.  Among  them  were  the" 
spreadit  .  cleaning  of 

portance   of   keeping    plenty   of   water    in 
hat    to   do    in   case   the   feed 
pump  should  fail, 

This    fireman-to-be    explained    that    he 
had  never  fired  much  and  knew   very  little 

m  plant.  Tl 
nut  to  inform  him  thoroughly  on  every 
detail  and  did  not  realize  until  later  that 
1  was  overdoing  this  part  of  the  pro- 
gram. Beginning  at  the  bottom,  the 
evaporation  of  water  into  Meant,  steam 
pressure    and  e,    water 

piping,     opening     and     clos 
valves,  action  of  the  feed  pump,  how  the 
steam    dried    the    brick,    and    a    multitude 
of  other  things  too  numerous  to  mention, 
were  explained  to  him.     I  wished  to  make 

with    the    bo 

postponed  my  supper  and   stayed  with  the 

embryonic  fireman   until   after   ten   o'clock 

that   night,    leaving    him    with    the    water 

full,   the   fires   clean    and    a   good 


My   final   instructions 
him  to  call  in  case  anythit 

My   hi  I  t   a   mile   and   a   half 

from  the  work-  and  on  the  way  1  chuckled 
to    myself   over    the    fact    that    iii    seven 

hour-    I    had    developed    a    first-dt 

man.     1  could  think  of  nothing  that  would 

light"   for  him. 

r     1    turned    in.    but 

■  >re  there   was   violent 

rapping      at      the      door      downstairs.       1 

d,    i  >nlv     to    learn    that     tl 
trouble  at   the  plant  and  that   th(    new   man 

me   right    away.      The   messenger 
(the  brick-kiln   fireman)    explained   that   it 
was   impossible   to  get   any   water   into   the 
big  boiler  and  that  when  he  left   ,; 
was  almost  empty  and  "Joe"  was  drawing 

We  made  good  time  going  that  mile 
and  a  half,  he  to  save  a  kiln  of  half- 
burned  brick,  ami   I   to  prevent   a 

i  .n.  When  we  an  n  ed  ai 
the  yards  we  met  "Joe"  looking  for  us 
in  anxii  He  said  he  hadn't 

been    in    for    about    20    minutes    and    had 


told  mi  ni  .Jiui s  turned 

a  valve  to  the  right  1  would  -hut  it, 
and  it  I  turned  it  to  the  left  I  would 
open  it.  Now  I  have  turned  that  v.dv.  to 
the  left  a-  far  a-  I  can  get  it  with  a 
wrench,  and   v,t    you   saj    I    .mi    wrong." 

r.\  noting  the  posit f  the  \  ah  es  his 

trouble    i-   .it    i  nee   apparent. 

i      K     Moore. 
La  Fayette,  Ind. 


SHOWING    L0I   VIIoN    OF    LEFT-HANDED   VALVE 

I  hi-  mind  not  to  go  hack  until  he 
knew  that  everything  wa-  safe.  Upon 
inquiry  it  developed  that  he  had  pulled 
the  tire  under  the  big  boiler,  but  hadn't 
-team  valve  at  the  top.  lie 
further    expl.iv  little    boiler 

rly    full    of    water 

isible  in   the  glass 

Sure    enough    the    water    was    below    the 

1    ;    and    the    lire-    were 

out.      The    -nam    pressure    was    down    so 

that    the    feed    pump    would    barely    run, 

i  he  had  a  good  tire  under  the 
small  boiler.  The  steam  had  fallen  since 
he  had  not  pinched  off  the  drier  and  the 
load  was  too  much  for  one  boiler.  I  ex- 
amined the  pump  and  found  it  in  good 
condition.  H  would  throw  as  good  a 
stream  as  ever,  so  I  looked  farther,  and 
behold  the  valve  B,  controlling  the  feed 
to  the  large  boiler,  was  -hut  tight  and 
jammed  so  that  a  good  pull  on  a  medium- 
sized  pipe  wrench  was  necessary  to  open 
it. 

-omewhat  vexed  at  this.  I  spoke 
my  mind   freely,  after  which   I   listened  to 

iment.     It  was   simply  thi-:   "You 


Graphite  for   Lubrication 


In  the  July  sixth  number  i-  .in  article 
on  "Graphite  foi  1  ubrication,"  which  calls 
fi  n  special  con  i  ms  odd  to  the 

writer    that    there    can    be 
millwrights  who  .ire  as  yet  unfamiliar  with 
the  m.iiiv  uses  that  graphite  can  he  put  to, 

and  how  much   work  and  worry  the  judici- 
ous use  of  it  will   -ave  them.     1   have  been 
ihiti  In    rol- 

ling-mill work,  on  shipboard  i  lake  and 
ocean ),  in  refrigerating  and  cold 
and  ice  plants,  on  heavy  air  compressors 
during  the  construt  tii  'ii  of  thi  I 
drainage  canal,  in  gas-engine  plants, 
:  mid  gaskets,  tul»  plates  and  nuts. 
etc.,  on  mam  kind-  i  if  boilers  -  ill  fact, 
every  piece  of  machinery  I  have  handled. 
I  have  always  had  to  use  graphite  at 
some  time  or  other.      While  my  experience 

has  been  more  with  flake  graphite  than 
with  the  finch  pulverized  or  amorphous 
form,  owing  no  doubt  to  the  great  faith 
1  have  always  .had  in  the  Hake  or  pul- 
verized Hake,  and  being  a  little  shy  of 
trying    the   amorphous   kind   until    recently, 

say  a  year  ago,   when    I   gave  the  amor* 

phous  kind  a  good  trial;  and  although  it 
i-  almost  an  impossibility  to  determine 
whether  the  flake  or  the  amorphous  (if 
cool  a  warm  hearing  of  any  size) 
do,,  us  work  quicker,  still  my  personal 
opinion  is  that  the  (lake  manage-  to  Staj 
on  the  wearing  surface-  longer  and  thus 
accomplishes  mi  re  in  the  nature  of  reduc- 
ing friction  than  the  amorphous  form,  as 
if,  Litter  promptly  passes  through  the 
bearing  with  the  oil,  while  the  flake  is 
held  and  rubbed  into  the  wearing  surfaces, 
for   Mo  per   cent,    of  my   work    I    use  the 

pi  wdered  or  pulverized  flake.    While  I  am 

not  positive,  -till  I  have  an  idea  that  the 
amorphous  form  contains  more  impurities 
than  the  flake.  In  this  comment  I  have 
not  included  the  product  known  as.  "Oil- 
dag,"  as  this  is  the  smoothest  graphite 
it  has  ever  been  my  privilege  to  tesfl 
but  owing  to  it-  high  cost  at  present  it 
cannot  be  used  as  freely  as  the  commercial 
graphite.  As  to  an  air  compressor,  I 
consider  powdered  Hake  graphite  superior 
r  internal  lubrication.  Valves  will 
not  stick,  nor  will  one  get  an  explosion 
in  tin  receiver  or  pipe  lines.  A  few  tea- 
spoonfuls  inhaled  through  the  intake  is 
all  a  good-sized  compressor  needs  otic£ 
an  hour  or   so.      Another   [dace  and   time 


', 
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where  graphite  is  practically  .1  safety  valve 
is  in  an  ammonia  compressor,  when*test- 
01    additions  to 
the  high-pressure  end  oi  a  system  where 
ds  air  pressure  must  be  pumped 
on  an  "lil  oil-saturated  system."    The  nil. 
used    previously    being    of   low    ci 
ami  not   being  able   to  withstand 
high  temperature,  an  explosion  is  .1  possi- 
bility ;u  any    moment,  as  the  oil 
to  vaporize   and   form   an   explosive   mix- 
ture and  serious  results  can  easily  follow. 
■  1    by    using    graphite,   and, 
:  better  compression,  a*  the 
re  in  more  intimate  contact 
with  the  cylinder  walls  and  air  pressure  is 
otch   sooner. 
A-    i"    gas-engine    work:      I    find    that 
.1  flake  graphite  will  keep  the  cyl- 
inders,  valves,   etc.,   in   better   shape  than 
g    oil    alone.      I    allowed    each    of 
;ih's  to  inhale 
01  graphite  once  even  three  hours  during 
r   run   and   during   three   years    I 

m   i"   take   the   pisl 
of  loss  of  0  In   tak- 

worked  of  my   ioo- 
1  3-cylinder  vi  1 
linders  with  a  mirr 
on  them  and  the  rings  neatly  polished  and 
easily   moved   in   their  grooves-  no   stick- 
where.     I  used  3  pounds  of  pow- 
dered   flake   graphite   in   each   crank   case 
with  '  _•  barrel  of  oil.     I   found  I 

and  very  little  wear  on  the  bear- 
splash  lubri 
I    now   have   a    twin-tandem    horizontal 
■     1 
an  alterating-current  generator,  which  has 
1     remarkably     large     amount     of 
heating  of  bearin 
its  installation  three  years  ago.     I   toi  k  a 
position     where     this     engim 

•  1  so  far  nave  1  vercome  the 
oins  and  am  gradual- 
he    main 
The  pressure  mi  the  piston  pins 
I     1500    pounds    per    square    inch, 
rhat   on  the 
iring  is  about   1050  pound 
iling   system    i<   used   <  n    the   main 
1   mix   graphite  with   Twentieth 
Century  gas-engine  oil  and 

much    of 
phite  from  the  oil,  and    hi  1 
I  he   main   hi 
iperature    of    about    155    degrees 
and  attain  this  temperature  in  two 
after  starting.     Then,  of  course,  radiation 
equals  the  production   of  beat   and  a   sta- 

temperature  results.     I  1.  1  tl 
gine   inhale   coal    ,,il    and    powdered    (lake 
graphite  through  the  intake  when  running 
and   have   line   compression.      Thi 
-'art-   easily,   and   the   valves   nevei 
There  is  metallic  packing  between  the  cyl- 
nd  the   ml-  are  like  mirrors,  and 
1  consider  graphite  my  best  ally. 

I  have  mentioned  powdered  flake  graph- 
ite each  time,  as  that   i-  the  kind    ! 

of  habit,  probahly.    I  know 
what   it   will    accomplish    and    don't    know 


what  the  other  \\  ill.     1  use  dak.    I 

d  bearings  1  when  heated  1  and 
tin  powdered  Rake  tor  high-speed  bear- 
aphite  11111-1  be 
ted  through  the  ordinary  small  1 
The  enormous  number  of  uses  i"  which 
graphite  is  put  nowadays  would  take  a 
long   time    to  i  let  sonnlly   must 

iphite  in  my  engini 

I  >.   1..   Fagnan. 


Setting  Gas-engine  Valves 

Mr.   Tildcn,  in  his  letter  in  the  June   15 
number,   sterns    to   think   th 

-  ntioned  bj  Mr.  Abegg  and  my- 
self were  single  engines.  \,  for  myself, 
I  will  say  that  during  mj 
gas-engine  experience  on  the  road,  repair- 
ing and  erecting,  in  the  shop,  the  drafting 
room   and   at   i1 

in  engine  with 
d  bj    Mr.  Tilden,  and 
I   have  set   valves  ,,,1  engines  of  from   t'j 
600  epo«  it.  and  of  many   di 

\!1   textbooks   on    the   di 
thi 
the  other  writer  and 


:  '...RAM 

myself.  By  "gas  engine."  1  mean  any  in- 
ternal   combustion    engine,    regardl 

the   fuel  used.      If   Mr.  Tilden   will   investi- 
gate  a   little   and    examine 
he    will    find    that    it    was    hi-    enj 
-igiier    who    had    "the    peculiar    ideas." 

With    any    certain    cam    and    valve    mo- 
tion, shifting  the  gears  so  that   the   valve 
will   open    later    will   certainly    result    ill    its 
closing  later.     If  it   is   desired   to 
the   time   of  opening   without    affecting   the 

■    must    be    designed. 

Thus,    with    the    cam    as    laid    out 
engine,   very    litl 

the  timing.  This  is  the  point  Mr.  {-Toll- 
man brought  1  ut  in  his  letter,  evidently 
misunderstood    by    Mr.    Tilden. 

11  nine   of  thi 
valve   before  dead    center,   the   accompany- 
ing indicator  diagram  shows  that   i! 

•he   end    of   the    expansion    stroke 
is    from    30   to   50   pounds.      This 

drop  to  atmospheric  the  instant 
the  valve  is  opened.  If  it  remain 
until  the  dead  center,  the  pistol 
work  against  this  pressure  stroke.  This 
which 
otherwise  would  be  available  for  outside 
work.     This  may  be  illustrated  by  means 


of  tlie   indicator  diagram.      The    line   .1    H 
shows  tin  expansion  earned  to  tl.. 
>ke,    .mil    /'    /■    the   greati 

I  I     the     valve    open 

d   center  is  reached, 

will  drop  to  within  -•  or  i(  pounds  of 
atmospheric  bj  the  end  of  the  .  icpansion 
stroke,  and  there  will  be  onlj  this  pn  s- 
SUre    against     the    returning    piston.       The. 

pressure  during  thi    1 
stn  ke  uill  easil)   »  ipi  light  gain 

due  lo  the  further  expansion  of  the  mix- 
lure. 

Xou                               iulioii    of    iie  i 
<  1  tituri  md   all   1 ks   on   me- 

chanics define  it  as  follows:  "Inertia  is 
tl  -1  property  of  matter  bj  nun.  of  which 
it   maim  ti    of   rest  or  ..f  uni- 

form    rectilinear    motion     SO    long    as    no 

If  the   exhaut    pa  curves 

there  will   he  little   to  oppose   the  outflow 

of  the  burnt   mixture.     A   number  -1   .  ■-.- 

pcrinientcrs  have  shown   that    it   thi    length 

t  65    feet. 

there  v.  ill  al  vacuum   fi 

it  d.r   at    the    end    of    thi     1 
stroke.     If  the  inlet  1  d  at  the 

same  time,  air  or  a  fresh  mixture  will 
rush  in  and  displace  a  portion  of  the 
burnt  mixture  usually  left  in  the  clearance 
volume. 

As  early  as   1894  a  Crossley  engine  was 

operated    under  these   conditions.      The  in- 

diagram   taken   with  a   light   spring 

.I    -'  pounds   less   than 

1  nd    of    the    exhaust 

stroke. 

An  automobile  engine  designer,  in  a  re- 
cent    an  ,,,,,,_,     .,     IUO_ 
stn  ke-.  lines.    He 
so   doing    to    displace   a    larger 
'  nt    mixture    than    in 
1  oki   cycle    ei 
The  example  cited  of  an  air  con 
is  an  altogether  different  proposition    The 
air  is    forced   int..  a  chamber  again 

to  expand,  while  dur- 
ing  Loth   the   inlet  and 

is  (lowing  from  a 
l.wer  pressure.  . 
The  maximum  explosion  pressure  de- 
pends partlj  on  ti,,  compression  p 
as  Mr.  Tilden  says,  hut  it  is  the  volume 
.  CCUpied  lo  the  a-.s  at  the  instant  the 
flame    ha  ntircly    thn  ugh    the 

mixture.   ..r.  as    I   expressed   ii.   when   the 

d,   thai   detenu, 
maximum  expli 

engine  ma; 
signed   lo   give   a   high   compression   pres- 
sure. 

If    the    spark    is    ret  'hat    the 

flame  has  not   |  h    through   the 

mixture   by   the   time    the   piston    starts   on 
r  stroke,  the  maximum  explosion 
IS  high  as  on  an  en- 
gini-  with   a   lower  compression   p 
but    with    the    spark    properly    advanced. 

Louis  J.  Buschman. 

E.    Cleveland,    O. 
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Saving    by    Throttling;    Steam 


An  Engine  Accident 


iperheat 

.ii  .1  re- 

■ 

I   li\    rc- 

iure  ?" 

can  l»-  answered  by 

that  before  throttling  n    U   100 

rward    it    is  8o 
tal  boat  in  a  p 
steam  before  throttling  i-  usi.x  heat  units 

urated).     The   total   heat    in   a   pound   of 

dry   saturated  3  i   pounds   pres- 

sure i~  1177  heat  units,  which  means  thai 
4.X  lua'  epended  in  superheat- 

steam  at 
.•.  hich  is  a  fair 
ii  would 
in  temperature  4.8  -j-  0.4S  ..r  io 
throttling  from   roo 
bsolute,  the  >teani  i 
heated 

rial  pressure  were  200 
and  final  prcs  inds  ab- 

solute. The  superheat  is  found  by  sub- 
tracting 1105.7  from  1198.3  ami  dividing 
by  0.48,  which  gives  5.4  'I' 

If  the  original  pressure  were  ,}oo  pounds 
and  it  were  reduced  t"  -'So  pounds,  tiie 
superheat  would  he  (1209.2  —  u 

The  answer  to  question   No.   1 
that   if  you   throttle   dry    saturated 
so  that  the  pr.  iced  20  pounds, 

the  superheating  will  vary  from  two  to 
four  degrees,  according  to  whether  your 
initial  pi  ■>  or  300  pounds  ab- 

solute. 

I  think  that  Mr.  Crane  asks  thi 

rheating 
with  inci  perature.     [n 

heating  by  throttling  the  temperature  is 
actually  lowered,  so  that  the  action  of 
steam  is  not  different  in  this  regard  from 
that  of  the  (other!  gases.  This  may  be 
shown  as  follows:  The  steam  tables  give 
the  temperature  of  saturated  steam  at  100 
pounds    (absolute)    pressure   as    - 

ahrenheit,    and    at    80   pounds   as 
a  difference  of  15.8  degrees. 
I  '11  at  So  pounds  pressure  1 

heated  10  deer'  hown  previous- 

ly, and  therefi  1 

than  the  initial  temperature.  If  tin 

were  .100  pounds,  the  temperature 
Id  be  417.4  degrees. 
and   afterward   411    degrees    -1-   4 

'.'•at.  or  415  degrees  Fahrenheit. 
All  the  figures  used  have  been  obtained 
from  the  steam  tables  in  an  "Id  edition  of 
Kent,  published  in  1808,  so  that  they  per- 
haps   may    disagree    a    little    with    more 
modern  tables,  but  they  will  serve  just  as 
well  to  illustrate  the  principle  of  the  thing. 
H.   H.    Bliss. 
Visalio.  Cal. 


In  answer  to   Mr.   Sheehan's  article  on 

ine    accident,    Mr.    Baker,    on    page 

lo.-o  ,.i  tin-  June  8  number,   says  that  he 

considers   the   diagram    fairly    good,  only 

the    cutoff    on    the    head    end    of    tile    low- 

side     could     he     made     a     little 

shorter.     Will   Mr.    Baker   please   tell    us 

11'   shortening    the   cutoff   on   the   hi 

of  the  !ow-pn  ol   a  compound 

engine  makes  an.  diffei  en.  e  iii  ill 

of   steam   used;   that   is  would   one   save 

anything   by    equalizing    the    cutoff   on   the 

;sure   side? 

He  also   >ay  -   that   the   receiver   will  be 

governed  bj    the  load.     The  engine   that 

1  am  running  is  governed  differently  than 

anything  1  ever  saw.    It  is  an  [8  and  30  bj 

compound  condensing  engine  and 

when  its  load  goes  off  the  receiver,  pres- 

rhis  engine 

higl    pn     lire   pisti  m   an  ! 

a  4'. -inch  low-pressure  piston,  but  I  don't 

see  how  that  makes  die  low-pressure  side 

ihe   stronger,   as   tin-   wristpin,   connecting 

r«.;l    and   crank    pin    ai  1     on 

the  low-  as  i,n  the  high-,  but  then  perhaps 

built    with    a    large    factor    for 

safely;    if    ti"t.     I    don't     -ee    how    we    are 

anj   better  off  than   Mr.  Sheehan  with  his 

small  low  pre-Mirc  piston  rod. 

V    \Y.   (intSWOLD. 

Adams,  Mass. 


Expert  Advice 


I  should  like  to  answer  A.  T.  Samuels, 
wdio  has  an  article  in  the  August  .}  issue, 
where  he   answers   my  article   of  June   22. 
Unquestionably  a   man    who   has   charge' 
of  a   plant,  and   who   j,   there   365   days   in 
r,  knows  that  plant  well,  it"  he  is  a 
r  and  adapted  to  1 , 
This,    however,    does    not    mean    thai    he 
knows  that  plant  so  well  that  he  can  im- 
prove  it.     Hi-   knowledge   is   likely  to  be 
!  lam.  and  he  has  not 
by  experience  in  other  plants  learned  what 
can  be  done  to  improve  his  plant.     Neither 
the   opportunity    to    make   the   ex- 
tended   study   and   investigation    into   new 
ati   n     "i    old   de 

vi'i-     that     the     so-called     expert     has,     so 

that  he  is  not  a-   wi  II   fitted  to  suggest   and 

improve    as    a    well    trained    expert.      The 

as   to   whether   or   not  he   is   well 

:i    the   machinery   in   the   plant   of 

which  he  has  charge,  has  little  bearing  on 

the  matter.     The  principal  point   is        Has 

perience  and  a  wide  eni  mgh 

knowledge   of  all   types   of   plant    to   adapt 

r  devices  to   improve 

hi-  plant? 

Tt  is  not  uncommon  to  find  that  the 
men  in  an  individual  plant  assume  that 
everything  has  been  done  by  them  to  bring 
the  plant  up  to  its  best  possible  condi- 
tion, and   it   may  he   fair  to   assume  that 


1 1  fai  .is  their  know  Ii  Is,  such  is 

true.      The  expert,  however,  may,  through 

his  knowledge  of  what  has  been  '1 in 

other  plants,  be  able  greatly  to  improve 
this    plant. 

1   do  not   class  an  ording  to 

Mr.  Samuels.  An  expert  in  engineering 
work,  according  to  mj  classification,  is 
one  who  has  had  experience  in  many 
plants   and    undei    man)    c litions,   and 

knows  well  what  can  be  gained  by  com- 
binations and  changes,  which  an  expert 
according   to    Mr.    Samuels'    ideas     wpuld 

never    have    the    opportunity     t"    gain.       A 

in. in  in. iv   !»■  exceedingly   expert  in  opcrat- 

1  1  ',iM  i  ]  i"    1 .1  auti  urn  ibili .  but  he  a 

ingerous  character  when  operating 

iii'     other    type.       It    is    not    alvv  1  .0. 

to  take  the  dictionary  classifications  as 
applicable  to  engineering  services,  and  it 
is    not    always    sale    to    employ    every    man 

who  considers  himself  as  an   expert.     A 

license  law  is  needed  in  every  State,  ami 
it  is  a  great  misfortune  that  such  does 
not  exist  in  many  States.  The  license  law 
is  a  protection  against  a-  poor  man  being 
put  in  charge  of  a  good  plant,  and  as] 
sures  the  plant  owner  that  his  engines! 
knows  enough  about  his  machinery  to  run 
it  well  and  keep  it  in  good  working  order; 
1  It  iloe-  not  assure  the  plant  owner  that 
the  engineer  is  capable  of  giving  him  such 
advice  as  may  be  necessary  about  new 
machinery  anil  new  devices,  which  will 
improve  materially  the  operating  economy 
of  the  plant. 

1  am  glad  to  see  Mr.  Samuels'  reply, 
1  it  expresses  very  clearly  the  lack 
of  cooperation,  and  willingness  Io  assist 
in  all  ways,  by  the  operating  engineer 
with  the  consulting  engineer,  ami  shotil 
te  my  mind  a  decided  lack  of  appreciation 
of  the  opportunities  to  learn  of  new  things 
and  new  methods,  of  which,  were  it  ti"t 
for  the  consulting  engineer,  many  operat- 
ing engineers  would  know  nothing.  This 
is  no  reflection  on  the  operating  engi- 
neer, because  he  is  often  too  busy  keep- 
ing the  plant  in  thorough  working  order 
1"  have  the  opportunity  to  look  into  new 
devices  and  to  study  new  conditions.  This, 
however,  rs  the  business  of  the  consult- 
ing engineer,  and  he  makes  a  point  to 
learn  what  has  been  clone  in  all  the  plants 
with  which  he  can  come  in  contact,  and  to 
study  the  application,  the  advantages  and 
disadvantages  of  various  pieces  of  ma- 
chinery which  are  within  the  range  of  his 
calling. 

Both  the  operating  engineer  and  the 
consulting  engineer  can  learn  a  lot  by  co- 
operation, and  1  do  not  believe  any  con- 
sulting engineer  would  say  that  he  had  not 
learned  a  lot  from  various  operating  en- 
gineers, nor  do  I  believe  there  are  any 
broad-minded  operating  engineers  who 
could  not  say  they  had  learned  a  lot 
through  the  advice  of  consul-ting  engi- 
neers. 

The  putting  of  a  plant  in  the  charge  of 
an  engineering-supervision  company  is  -to 
my   mind   unwise,    but    I    do   believe   that 
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many  plants  can  be  materially  assisted 
through  the  cordial  cooperation  of  con- 
sulting anil  operating  engineers,  particular 
ly  those  plants  <•(  moderate  si  e  In 
ed  plants,  the  chief  usually  has 
nuiiity  to  make  investigations,  li 
he  does  not,  ''  'v  a  grave  mistake  <>f  the 
owners,  and  they  should  take  every  op- 
portunity to  see  that  he  does  visit  other 
plants  and  have  the  opportunity  to  study 
Dew   devices    for   their   own   protection. 

Henry  D.  Jackson. 

Boston.  Mass. 


We  noie  particularly  that  portion  ,,i  t ho 
article    which     reads    as     follows:       "If    a 

separator  were  of  no  il  might 

earn    it-   keep   in   thi  iving   of 

oil  and  cylinder  wear."  While  this  is 
quiii  true,  yel  you  must  admit  that  a 
good  steam  separator  has  many  other  uses 
than  the  one  you  mention. 

!  >    I    Williams  Vai  n  Company. 
Cincinnati,  O. 


Cylinder   Lubrication 


Referring  to  the  editorial.  "Cylinder 
Lubrication."  in  the  August  10  number, 
your  reference  to  the  value  of  a  separator 
would  likely  he  more  quickly  compre- 
if  qualified  in  some  such  way  as 
this:  "If  a  steam  separator  were  used, 
Id  probably  dry  the  -team,  before 
entering   the   cylinder,   to   such   an   extent 


If  suggestions  are  in  order.  1 
add  one  more  question,  namely:  Which 
oil  gives  the  mosl  troubh  in  the  exhaust 
steam,  especially  when  the  exhaust  is  used 
in  heating  systems  and  when  the  condensa- 
tion is  used  as  boiler  feed  water? 

A.    E.    Michel. 

New    York   Citv. 


Improving   the   Lubrication 

The  accompanying  drawing  shows  how 
a  troublesome  engine  was  arranged  for  a 


IMPROVING    THE    LUBRICATION 


tat    a    less    quantity    of    lubricating    oil 
ould  be  needed." 

James  L.  Robertson  &  Sons,  Inc. 
New  York  City. 


\\  c  note  that  you  have  not  touched  upon 
that  phase  of  the  subject  which  relate-  to 
the  effects-  of  the  oil  in  the  steam  after 
it  has  passed  through  the  engine.  Fre- 
quently it  is  highly  important  to  be  able 
to  remove  the  oil  from  the  exhaust  so  that 
the  latter  will  not  foul  heating  systems 
or  surface  condensers,  and  so  that  the  re- 
turns condensed  from  the  steam  will  In- 
suitable  for  use  as  boiler  feed.  The  char- 
acter of  the  lubricant  has  a  very  impi  rtant 
bearing  on  this  subject,  since  lubricants 
which  are  gasified  by  the  heat  of  the  steam 
■  cannot  he  removed  from  the  steam  with 
any  degree  of  success,  and  removal  from 
the  condensation  is  practically  impossible. 
George  H.  Gibson. 

New  York  Citv. 


better  lubrication.  This  engine  had  been 
giving  trouble  by  the  crank  pin  running 
hot  and  melting  the  babbitt  out,  which 
had  filled  up  the  oil  holes  .1/.  As  no  oil 
could  be  got  from  this  source,  the 
lubrication  ua<  dependent  upon  the  wiper 
cup  C.  The  hearing  shells  at  the  end  G 
had  become  badly  worn,  so  that  the  shaft 
had  considerable  end  play. 

We  drove  out  the  babbitt  at  M,  and 
inch  pipe  nipples  and  fitted 
them  as  shown  at  D.  Then,  taking  some 
'  :bing  from  the  old  gas  fixtures 
we  made  some  small  leads  to  carry  the  oil 
to  the  recess  plates.  These  small  brass 
tubes  come  close  into  the  crank  plate,  so 
the  oil  would  necessarily  flow  to  the 
cavity  and  be  carried  out  into  the  ducts 
intended  to  oil  the  crank  pin.  When  the 
engine  was  started  again  there  was  no 
further  trouble. 

C.  R.  McGahey. 

Richmond,  Va. 


Changing  Centigrade   Readings    to 
Fahrenheit 

In    Tow  20,    John    E.    Sweet 

method  for  converting  Centigrade 
readings  to   Fahrenheit.     His   method   is 

to    add   8/10    the    reading    to    reading    and 
then  add  32.     \  method  which  will 

tion   and   make  the  process   that 
impler    is    as    follows:      Centigrade 

■ 
32        Fahrenheit :  Fahrenheit  to  Centi- 
grade— 5  A)    ( Fahrenheit    reading  —  32) 
=  Centigrade. 

G.  A.  Glick. 
N'orwood,  Ohio. 


Engine  Control 


In  a  great  many  plants,  in.  all  parts 
oi  the  country,  engines  are  being  operated 
under  condition,,  which  make  good  econ- 
omy almost  impossible,  on  account  of  hav- 
ing a  widely  fluctuating  load,  and  the 
necessity  of  keeping  a  high-boiler  pres- 
sure in  order  to  handle  the  heaviest  load, 
which  probably  only  lasts  for  a  few  min- 
ute's, while  the  greater  part  of  the  time 
the  cutoff  takes  place  so  early  as  to  ex- 
pand  below  atmospheric  pressure. 

With  this  condition,  the  engine  is  noisy, 
on  account  of  the  exhaust  valve-  being 
lifted  at  the  end  of  each  stroke,  and  the 
economy  very  low,  on  account  of  execs- 
linder  condensation,  due  to  the 
wide  range  of  temperature  between  the 
initial  and   terminal   pressure. 

This  is  especially  true  in  the  case  of  en- 
gines driving  railway  generators  rolling 
mills,  etc.,  where  the  load  fluctuati 
a  very  wide  range,  and  probably  requires 
a  cutoff  of  [ess  than  one-fifth  stroke,  more 
than    half    of    the    time. 

Suppose  that  a  Corliss  engine  is  run- 
ning  under  these  conditions  and.  in  ad- 
dition to  the  regular  cutoff  governor,  a 
throttling  governor  is  put  in  the  steam 
main.  Then  set  the  collar  on  the  cutoff 
•  down  so  that  the  cutoff  cannot 
take  11I. ice  earlier  than,  say,  one-third 
stroke,  and  adjust  the  throttling  gi 
so  that  it  remains  wide  open  and  just  be- 

ontrol    the    : 
when  the  cutoff  governor  has  reached  the 
stop. 

With  this  arrangement  the  engine  would 
111    the    usual    way   with    full  boiler 
pressure  and  a  variable  cutoff  at  all  loads 
above   its   rated   capacity,   while   on   lighter 
loads    the   cutoff    would    never    take    place 
earlier    than    one-third    stroke,     and    the 
would   be  controlled   by   the   throt- 
-  rnor.     In  other  words,  tl 
tling  governor  controls  with  a  fixed  cut- 
off at  the  most   economical   point   on   light 
vhile    the    regular    variable 

hove  this  point.  The 
same  arrangement  could  be  applied  to  any 
of  the  riding-cutoff  engines,  using  shaft 
governors,   by  adjusting  the   stops   to  al- 
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: 

S.    Kjki.in. 
Harp 


Location  of  Blowotf 

three  return- 

i;li    a    .'- 

\Ir.  Sheehan's, 
ugh    the 
re   1   had  any  experi- 
•_:li    the    bio 
■ 

;   my  mind  ami  want   to   say 
I 
way   :  iler. 

Mr.    Shcehan    should   sec   that   there   is 

plenty    of  room   in   the  brickwork   around 

space  with 

ill  j  teld  to  the 

and  will  •'•  valves 

>1  very  slowly. 

• 
hunr*    a    'lay. 
Onr  w 

Repairs    for 
the   thr  alves,   in   nearly    four 

years,  have  amounted  to  about  J?  cents. 
ami  not  one  of  the  valves  leak-  a  >!r.  .p. 
M.  C.  Reynolds. 
Carey. 


in    the    tub    and    k<  :  d    with 

ind  at  the  end 

of  that   I  IS   just   as   hard 

Ivanized   pail, 

the  insii  ;,v<'  the 

pail  with  boilii  within  3  niches 

of  the   top,  and  then  ndensed- 

milk  can  of  kerosene  oil,  put  it  in  the  pail, 

1  the  fire  and 

kept    the    pail    boiling    continuouslj     for 

iurs,  with  the  rcsull  that   I 

had  hardly   any  kerosene  hit.  but 

in  a-  a  whistle  where  the  kerosene 

ated  "it  the  surface  of  the  water. 

icted    from   this   was 

that    kerosene    will    neutral 

oil    hut    the    very    thing    1     used    il     for, 

■    scale,  it   wuld  nnt   touch. 

Where  an  engineer  i-  under  the  imprcs- 
Mon  that  tin-  :  doing  the  work, 

Id  probably  trace  the  result   to  the 
fact   that   aftci 

•  (1.,1   his   blowi  frequently. 

■  e   fact   that  kerosene  stays   in   the 
boiler,   on   the   watt  1  to  con 

demn  it. 

James    C.    M 
klyn,  X.  V. 


K 


erosene  in 


Boile 


stroke,   i  own  1  in   the  cj  linder 

and  caused  the  pound,  and  bj   reinforcing 
the  spi  in  I   il   dow  n   g<  ntlj    and 

John  Chamberlain. 


Twin;  int  engi- 

the    fertilizer    work-    on    Barren 

island.  N.   V.     Water  for  the  boili 

taken  from  a  well  about   15  feet  in  diam- 

•   deep,  point-driven  in  the 

center:  if  the  point  were  driven  any  deeper 

water.       When     the 

1    had  plenty  1  if  water 

It     water    filtered     through     the 

sand),   and    I    punched   the    upper   part    of 

the    pipe    with    54-inch    holts    to    facilitate 

pumping. 

I    was    always    partial    toward   ki 
because  it   was   always  on  hand,  required 
no   mixing,    and    was    cheap   and    safe   to 
I    intelligently.     There   were 
ten    boili  linder    type,   .16 

inches    in    diameter    bj    ,;.'>    feel    li 

d    multitubular    boilers,    66 
inches  by   16  feet, 
badly  that  a  set 

pulling  out  and  putting 
in  tubes  until  I  was  regarded  as  an  ex- 
pert at  it. 

1   started  using  kerosene,  but  tl 
still  continued  to  scale,  and  the  men   we 
employed  to  clean  them  could  not   get  the 
scale  off  from  between  the  tubes. 

Finally  I  took  a  barrel  and  sawed   it   in 

iking  a  tub.     T  then   sawed   one   of 

the  boiler  tubes  off  that  1  took  out.  put  it 


Pound  in  an  Engine  Stopped 

1   had  an  expi  with   a  pound 

in  a  28!  ...\.*t.-inch  slide-valve  engine,  run- 
ning condensing  at  85  revolutions  per 
minute,  with  on  pounds  of  steam,  with  a 
very  uneven  1 

rsl  time  it  was  just  one  heavy 
thump.  1  was  immediately  all  attention, 
but  the  engine  was  still  turning  over  and. 
1  -  fly.  1  let  her  run. 
concluding  that  a  wrench  or  something 
must    have    fallen   on   the    flooi 

fterward   I   heard   the 
nee,    and   came    to    the 
conclusion   it    was   in   the   engine.     About 
a   week   later    I    heard   it   again   and   in   the 
course    of    another    week    twice    more.      I 
found    that    it    occurred    in    passing    the 
ar  a-  I  could  locate 
it.       The     following    Sunday     I     took    the 
head    off    and    examined    every- 
thing, hut    found  nothing  wrong.    The  fol- 

.  Eten  on  Won 
day  twi  not   any.    \\  1 

four  times  and  the  rc-t  of  the  week  from 
1    da        On    Sunday 
1   rod  1    il  and  looked 
everythit  carefully.     Monday 

my  old  friend  the  pound  was  still  there, 
and  acted  about  the  week  be 

i  Studied  the  engine  that  week  and 
solved  the  pound.  On  the  next  Sun- 
day I  took  I  ofl  and  put  two 
springs  in  place  1  f  one  in  four  places 
at  the  bottom  of  the  pi-ton,  between  the 
bull  ring  and  the  steam  ring,  anil  when  I 
Monday  the  pound  had  '1'  erted 
me. 

I  figured  it  out  that,  as  the  steam  car- 
ries the  piston  along  just  clear  of  the 
cylinder,  with  certain  variation  of  loads 
when    the   piston   was   at   the   end   of  the 


Iron  and  Steel  Pipe 

In  the  August  3  iss  1  article 

1  m  tn  n  .ind  -i.  1 1  pip.  bj  Lewis  C. 
Reynolds,  of  Willard,  X.  Y.  lie  1-  quite 
correct  in  his  statement  that  the  greater 
1  ropoftion  of  the  pipi  1 1  1  pipe. 

and    that    steel    1-    \  1  1  s     fn  quentlj    sub- 
stituted   for    wrought  iron    in    ordi 
though     specifications     plainly     call     for 
wrougbt-iron.      I    am   glad   to  be  able   to 
back  Mr.  Reynolds  up  in  this  statement. 
I  note,  however,  that  he  -peak-  of  cuts 
1  pipe  and  «  1  ought  iron  pi 
-   die-,  and  thai  steel  pipe  th  1    di  d 
with  a  die  which  will  cut   a  perfect  thread 
on  wrought  iron  i-  very  badly  cut- up  and 
teat   deal   of  trouble  in  threading. 
no    nee,     1I1. in    natural,    a-    a    die 
which  is   satisfactory   for  wrought   iron  is 
bj    no  a  torj    for   steel.     The 

clearance  should  be  very  different,  and  the 
die  made  for  cutting  -till.     This  i-  found 
tei   lie   true   quite   a-    much    in    the 
tool-  used  in  machine  work,  a-  in  cutting 
It   is  always  advisable  to  adapt 

your  cutting  machinery  to  the  materia] 
which   is   to   he   cut. 

Henry  D.  Jackson. 

Boston,    Ma--. 


Dashpot  Trouble 

1  have  frequently  experienced  dashpot 
troubles  with  Corliss  engines  running 
under  light  loads,  which  were  usually 
caused    by    insufficient    valve    lubrication] 

owing    to    -Imrt    travel    of    the    valve;    al-o 

in   1 r  vacuum  under  the  plunger,  owing 

to    short-Stroke    and    the    packing    not    be- 
ing   tight. 

I  !n  i-  very  often  the  case  with  plun- 
gi  rs  having  leather  cups  on  the  bottom  as 
•in'    leather    becomes    hard    ami    smootj 

and  i-  not'  light  in  the  dashpot.  When 
the  plunger  rises,  the  pressure  of  air  on 
lop  has  to  set  out  the  packing  before  the 
vacuum  begins  to  form  and  allows  a 
-mall  amount  of  air  to  enter  under  the 
plunger,  which  expands  and  tends  to 
destroy  what  little  vacuum  is  formed.  1 
have  frequently  remedied  this  defect  by 
taking  out  the  leather  cup  and  rubbing 
the  sides'with  sandpaper;  then  trimming 
es  of  leathers  on  a  bevel  at  the  top 
from  the  inside,  and  giving  them  a  dose 
of  neatsfoot  oil,  making  them  -oft  ami 
pliable.  If  the  leathers  have  been  al- 
lowed to  gi  t  51 1  hard  and  dry  that  this 
will  do  no  good.  I  get  new  ones  in  U 
-0011  as  possible.     1  have  always  received 

il    results   from    using  neatsfoot  oil  in 

dashpots    having    leather    packing. 

W.  E.  King,  Jr.. 
Memphis,  Tenn. 
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Corliss    Engines   versus   Steam 
Turbines 


\\>  have  received  from  its  author  .l 
copy  "I  the  following  letter,  sent  bj  him 
to  the  General  Electric  «.  ompany.  We  do 
not  wish  to  open  our  columns  ' 
Ben's  talk  and  manufacturers'  claims  un- 
mpported  bj  facts  and  engineering  argu- 
ment, but  there  is  an  important  engineer- 

-n.in   involved  here,  and   v 
be  glad  to  see  the  contention  of  each  side 
1  up  with  real  evidence : 

U     I7I  I  I  IRII     COMP  \NY. 

ctady,  X.  Y. 

men : 
C >n  page  t6i  I  Power  and 

The  Engineer  of  Aug  we  note 

an   advertisement   over   your   name   which 

some   astounding   comparisi 
tween  the  "steam  consumption  of  a 
engine"   and   the    "steam    consumpl 
Curtis    steam   turbines."      Your    statement 
is   directly    contrarj    to    the    accumulated 
evidence    of    year-    which    proves    that    a 
properly  designed  and  built   reciprocating 
engine  'r  ime  wasteful  i 

in   from   five   to   ten   times   the   period   of 
'the  nine  month-   shown   in  the  advertise- 
ment;  whereas,  you   can   base  your  claim 
-team  turbine 
such   evidence. 
The  fact  that   the  advertisement   shows 
the    turbine    performance     for    but     nine 
months   prompt  why   any  such 

narrow  time  limit  was  set?  The  curves 
shown  are  almost  humorous  and,  our 
cariosity  excited,  we  turned  over 

•  •  in  the 
ne  months.  Finding  nothing,  we  beg 
from  what  data  these  curves  were 
,  why  the  rati 

ption  for  the  engine  i-  so  great  in 

three    months:    why     after    eight 

months  there  is  practically  no  further  in- 

tion    of   the   en- 

id    if    wear    i-    the    general    cause 

increase,   why    di  es    it    practically 

•  the  end  of  nine  months  ? 

•  bringing  this  particu- 
a  focus,  »c  will  as 
which     will     approxiniat' 
with   the   average   power-plant    conditions 
I  il   the   initial    condition    shown   by 
irve.     With   steam  pressure  at    1J5 
gage,  1  tie   of  our   Corliss 
.'•lop   an   indicated    1 
ds  of  steam  per  hour,  noncondens- 
hat  thi-  engine  « ill 

. 
onths,  is  a  little  more  than  absurd. 
1  in  the  contrary,   we   will   guarantee  that 
I]    will   the  engine  -how   this  econ 
Eter  it   has  been   in   servici 
'"it    that    it    will    actually    maintain 
•    over   a    period    of   at    least    five    years. 
doubt    our    sincerity    in    making 
liis    statement    or    doubt    the    ability    of 


the  engine  to  fulfil  the  guarantee  we  will 
go  under  bond  to  fulfil   il 

Now  as  to  the  pcrformam 
-team  turbines,  we  challenge  you  to  dem 
oust  rate  two  things  under  impartial  super 
\  ision.     First,  that  under  tin 
tions   they    will    show  onomj 

even  approximated  .1  be  1  b 

taincd  fi 

that  over  a  period  of  two  years  or  more 
ines  will   retain  their  initi    I 

\\ ,    will   go   further   and  chal- 
trate  with  an)   steam 
turbine  you  have  ever  built   in  size  up  to 
2000    kilowatt-,    and    which 
service  for  at  least  tw 
produce    a    kilowatt-hour   under   tl 
condition-  on  as  little  fuel  ■ 

n  in  service. 

For  several  j  1  inei  ring  wi  n  Id 

has   listened   to  and   read  an  1 
steam    turbines 

every    p  'rating    condi- 

tions,   and    claiming    great    advanl 
many    kinds    over    the    reli: 
nomical    reciprocating    engine.      Fi  r    years 
engine  builders   have   had   '■ 

-  without  question,  because  thi  y 
were  led  to  believe  that  really  the  steam 
turbine   was   vastly   sup  engine. 

if    not    in    reliability    and    length    of    life, 
at    least  ;    and    because 

d  ii"  chance  to  get   reliabl 

nuance  of  the 
steam  turbine.    Then  ire  still) 

able    and     straightforward 
voting  their  lives  to  the  development   and 
manufacture     of     reciprocating     1 

to  believe,  or  at  lea  I  ason  to 

doubt,  the  impi 

ficienc)  n    turbine,    they   have 

made   no   attempt   to   discredit   what   they 
thought  they  •:  gineering 

achievement;  but  we  have  had  statements 
from  many  reputable  engineers  which  con- 
firm the  '  pinion  firmly  established 
own  mil  r-enthusiastic 

have  been  mai 

steam   turbine. 

iu  are  the  largest  builders  of  -team 
we    have    taken    this    oppi 
to  ask  proof   (which  canti"' 
by     anyone  I      1  IS.       We 

cannot  accept   shop  tests    foi    comparison, 
nor  can  we  find  reliable  service  1 
steam     turbines     which     equal     advertised 
performance-;     and     liritil    these    are    uni- 
versally    obtainable,     everyone     will     have 

tion  tin-  extravagant 

statements    which   have   been   made   in   the 
:  irbine. 
Yours   very   truly. 
Wisconsin  Engine  Company. 

.Hits  T.  Mvf.ks. 

\-  rer. 

'Km     V  S.  M.  F.- 
Mem. A.  W.  W    \ 


1  In-  Watei    I  'ower  1  rust 


During    the    Na 

11.  h  wa-  held   in   Spokane.  Wash., 

during    the    week    beginnin 
considerable  agitation  .1  by  an 

address  bj    United   Si 
Gifford     Pinchot,     in     which    he     directly 
criticized    the    policy    of    Richard    A.    Bal- 
,    of  the  interior,  in 

ilic  laud-,     M  leclared 

...  er  trust  wa 
formed  in  the  West,  and  thai 
and     noi     hindered    by     Mi 
methods. 

It    i-    claimed    thai    when    Mr.    P.allingcr 
had  released   fn  erve  into  which 

Mr.   Roi  ited  about  one 

million    acre-    ,,f    land    containing 
power 

It  i-  pointed  out  in  thi-  connection  that 
Mr.   Tai  ■  d    Mr.   Ballin 

April    30.    ;..    put    the    laud    back    in    the 

'  \  e.  and  that   thi-   v. 
on    June    26,    but    that    in    the    interval    the 
trust   had   done   it-  work.     Secrel 

Another  charge  against   tl 
that    he    has    favored, 

'i-    whom    he    wa-    1 

ial   land 

near    Katalda,    Alaska,   and    that    tl 

likely    to    yet    it,    in    -•  fact    that 

I  law  restricting  con- 

rbidding 


N   tional   Association   of  State    and 

Municipal   Boiler   Inspection 

Departments 

State  and  municipal 
boiler-iii  p  iai tment -    of    D 

Mich..  Nash\  ilh  ' '     '-  idence,  R.  1.. 

Omaha.  Neb.,  Los  Angeles,  Cal.,  Denver, 
ind  Minneapolis.  Minn.,  met  in 
Detroit,  Augusl  12,  and  perfected  an  or- 
ganization of  boiler-inspection  depart- 
ure for  the  promotion  of  uniform 

instruction  and 
for  the   facilitation   of  exchange   0 
and  experiences.     Thi-  movement 
hearty   approval   of  tl  1    Boiler 

Manufacturer-'     Association. 

The  organization   will  be  known  as  the 
National  Association  of  State  and  Munic- 
.n    Department- 
Tile  1'     are     a-     follow  -  : 

J.  C.  McCabe,  Detroit,  president;  Charles 

,  first  vice-pi 
Philip  McCarthy,  Denver,  second  vice- 
it  ;  M.  J.  Cbi-e.  Minneapolis,  third 
vice-president:  M.  X.  Brien,  Nashville, 
secretary:  Robert  Wolfe,  Omaha,  treas- 
urer: F.  F.  Griesmer,  Los  Angeles,  chair- 
man   of  committee   on    rul 
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Valve  setting  1-  one  branch  of  knowl- 
edge in  the  engineer's  vocation  the  im- 
portance of  which  cannot  be  overestimated. 

If  a  man  knows  how  to  set  tin-  valves  on 
an  engine  Ik-  understands  how  the  steam 
will  Ik-  distributed  in  tin-  cylinder  under 
all  conditions  of  load  ami  steam  pressure, 

as  well  as  the  effect  of  apparently  minor 
and  unimportant  departures  from 

practice. 

Standard  engines  are  expected  under 
ordinary  working  conditions  to  give  the 
best  re--  -  -  imy  when  the 

I  ;kcs    place    al    "i-    near    oni 
stroke  and.  with  the   valve   setting  recom- 

1  bj  the  builder,  will 

carrying  the  load  for  which  the 
engine  was  designed.  But  engii 
frequently  called  upon  to  carry  either  con- 
tinuously or  intermittently  much  heavier 
loads  than  those  for  which  they  were 
I  and  it  is  under  such  conditions 
that  an  intelligent  departure  from  Stand- 
ard or  conventional  practice  often  allows 
the  carrying  of  double  or  more  the  load 
for  which  the  engine  was  designed,  if 
not  with  a  fair  degree  of  economy  cer- 
tainly without  economy  at  the 
average  rated  load. 

In  one  instance  a,  one-hundred  -fifty- 
kilowatt    generator     was     coupled    directly 

to  the  shaft  of  a  t6x36-inch  Corliss  engine 
running  at  one  hundred  revolutions  pei 
minute.  The  average  load  on  the  gen 
eratorwas  seventy-five  kilowatt-,  at  which 
load  the  operation  of  the  engine  was  satis- 
factory and  the  speeds  regular,  but  at 
n  increase  of  fifty  kilowatts  was 
suddenly  thrown  on,  with  the  result  that 
the  regulation  was  poor  and  the  operation 
highly  unsatisfactory.  When  the  facts  in 
the  case  were  laid  before  the  builders  of 
the  engine  and  advice  asked  for  as  to  the 
sue,  the  owner  was 
promply  told  that  the  engine  was  too 
small  for  such  a  load  and  that  only  a 
larger  engine  would  operate  satisfactorily 
under  such  conditions. 

One  evening  the  question  of  the  unsat- 
isfactory   operation     of    this     engine     was 
1  the  engineers' 
tion  and  an  engineer  present   sttg- 
change  in  the   valve  setting,  and 
after   some   discussion   volunteered   to   im- 
prove the  condition.     The   following   Sun 
day    was    selected    for    the    attempt.      On 
removing    the-    valve-chamber    covers    the 
steam    valves    were    found    to    have    three- 
eighths   of  an    inch    lap   and   the    exhaust 

1I1.     It  was 
that    the    collar    on    the    governor    shaft 
must    rise    fully   one    inch   before   the    re- 
became  operative. 

In  resetting  the  val  ighth-inch 

lap  only  was  given  to  the  steam  valves, 
while  the  exhaust  valves  were  left  "line 
and  line,"  as  the  expression  is,  or  with 
neither  lap  nor  lead.     Then  the  regulator 


was  blocked  up  three-sixteenths  oi  an  inch 
from  the   stop  and   the   releasing-,  . 

;ed  that  the  head-end  valve  would 

trip  at  the  exti  emi  travel  oi  thi  mi  -non 
plate  and  the  crank-end-valve  hook  would 
touch    the    cam    but    n  (  )n    the 

next  da)  the  valve  setting,  after  thi 

adjustment  suggested  by  the  indicator  ilia- 
gram,  was  tried  out,  with  the  result  that 
the  engine  carried  with  apparent  ease  all 
of  the  load  that  could  be  put  on  it,  and 
the    fact    that    the    regulation    was    not    all 

I  hat  could  Ik-  desired  was  due  to  a  rather 
light  flywheel  and  to  the  fact  that  the 
governor  ran  much  -lower  than  the  en- 
gine, instead  of   faster   than   the   engine  as 

II  should. 

\n  intimate  understanding  of  the  princi- 
ple- of  valve  setting  i-  not  beyond  the 
attainment  of  the  commonest  engineer  and 
n  mi  mould  be  satisfied  with  less  than  a 
complete  mastery  of  the  subject. 


Vibration 


One  element  of  danger  to  the  operators 
in  the  steam  plant  is  that  of  vibration  of 
steam  pipes.  When  there  are  frequent 
and  comparatively  great  changes  of  pres- 
sure at  one  end  of  a  steam  pipe,  as  is  not 
unusual  with  the  pipe  leading  to  a  Corliss 
engine,  with  the  steam  valve  wide  open 
steam  i-  rushing  through  the  pipe-  at  a 
high  rate  of  speed  and  is  instantly  checked 
as  the  steam  valve  closes,  and  the  momen- 
imii  of  tin-  moving  -team  i-  expended  on 
the  pipe.  When  the  valve  to  the  cylinder 
open-,  the  pressure  in  the  end  of  the  pipe 
next  to  tin-  cylinder  drops,  according  to 
the  length  and  size  of  the  pipe,  from  two 
to  in  nty  pounds,  and  the  higher-pressure 
steam  in  the  boiler  starts  toward  the 
region  of  lower  pressure  at  the  other  end 
of  the  pipe.  It  is  only  fairly  started  when 
it  is  stopped.  As  long  as  the  pre 
both  ends  of  the  pipe  is  equal  there  can 
be  no  flow,  hut  when  the  pressure  at  one 
end  is  reduced  the  steam  in  the  pipe  pushes 
toward  this  end,  and  as  it  must  have  some- 
thing to  push  against  it  pushes  against 
the  oilo-r  end  of  the  pipe  and  tends  to 
move  it   in  the  direction  of  its  length. 

If  a  length  of  pipe  with  closed  ends 
could  I"  imagined  a-  lying  on  the  ground 
filled  with  Steam  at  any  pressure,  and  if 
one  end  of  the  pipe  should  be  instantly 
opi  m  -1  to  tin-  atmosphere,  the  -team  would 
rush  out  with  a  velocity  due  to  its  pres- 
sure,  but  the  unbalanced  pressure  at  tlic 
closed  end  of  the  pipe  would  tend  tr 
drive  the  pipe  in  a  direction  opposite  t- 
that  of  the  escaping  steam.  This  is  ; 
simple  principle  of  physics,  or  nattira 
philosophy,  which  is  used  in  some  form 
of  water  wheel  and  steam  turbine,  arn 
which  when  understood  makes  the  neces 
site  for  the  proper  anchoring  or  bracim 
am  pipes  apparent. 

Vibration    produces     its    effect    in    th 
weakest    parts,    in    the    threads,    the   joint 
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netimes,  in   the  fittings, 
failures  of  angle  throttle  vali 
engine  cylinders  have  been  traced  directly 
to  tin-  vibration  of  the  pipes  connected  to 
them,  examination  tests   and  calculations 
ihowing  that  they  were  amply  -: 
withstand    several    times   the   pres 
which  they  wire  used,  but   failed  because 
of  the  repeated   bendings   to   which   they 
were   subjected   by    the   vibration   of   the 
pipe  to   which    they   wen-   attached. 

In   some   instances   serious   scalding   of 
operatives  has  resulted  from  these  failures. 
but    whether    hurt     to    human    b( 
merely  inconvenience  and  delay   is  the  re- 
sult of  such  failures,  all  steam  pipes  should 

secured    that    vibration    is    impos- 


The  Steam  Jacket  and    Reheating 
Receiver 


Recent  discussions  of  the  value  of  the 
-team  jacket  have  faded  to  bring  out  the 
object  sought  by  it-  use,  which  i-  not 
to  prevent  radiation  from  the  cylinder,  but 
to  prevent  the  transfer  of  heat  from  the 
high-  to  the  low-temperature  level  with- 
out  the    performance    of    work    upon    the 

Be  it  said  in  commencing  that  this  writ- 
ing  is   no   argument    for   the   use    of    the 
steam    jacket.      Many    tests    have    shown 
that  it  was  not   of  any  larg 
il    i-  will  to  understand  the   loss   which   it 
to  avoid  and  its  relation   thereto. 
It   is  essential   to   the   highest    efficiency 
heat  supplied  to  an  engini 
it   at   the   high-temperature   level 
e  it  at  the  low-temperature  level. 
I    the    entire    fall    of    all    tin     hi  a! 
these  levels  should  be  utilized  for 
iduction  of  useful   work.      If  some 
•  f   the   heat    i-    allowed    to   leak   or    filter 
a    lower    head    or    level    before 
it  becomes  effective  in  the  operation,  there 
s\ ill  be  a  loss  of  pow  ;  ]"  itencj 

-  there  would  he  in  a  water  power 
of    the    water,    instead    of    being 

iced   upon   the   wheel   under   its    full 
head,    were    allowed    to    leak    into 

stem   after    the    fall    were    p 

ted. 

steam-engine  cylinder  receive-  its 
of  heat  in  the  steam  from  the 
and  should  be  at  the  temperature 
that  -team  when  it  i-  admitted,  so 
'  c  working  fluid  ma 
at  the  high  temperature  level,  and 
iced  in  temperature  only  by  doing 
work  upon  the  piston  aftei   I 

-  been   cut   off.     That    is,   the   only 
1  except    that    done    at    tie 

mperature  level  a-  by  a  condenser) 
add  be  done  bj   expansion,  by  the  con- 

rsion  of  heat  into  work.  If  any  heat 
taken   from   the   high-temperature   level 

d  introduced  into  the  cycle  after  ex- 
]    has    commenced,    its    power    of 

"ducing    work    between    the    high    level 


and    that    at    which    it    is    introduced    will 
be,    in    part    at    lea-t,    sacrificed. 

Bui  with  cast-iron  cylinders  it  i 
tically  impossibh  10  hav<  the  containing 
surfaces  at  the  temperature  of  the  incom- 
ing steam.  For  the  greater  part  of  the 
preceding  forward  and  return  stroke  they 
have  been  bathed  iii  steam  which,  due  to 
expansion  ami  to  the  exhaust  pi 
is  at  a  lower  temperature.     Even  if  they 

wire  initially  dry  and  the  steam  were  dry 
saturated     at     the     point     of     cutoff,     there 

would   be   condensation   due   to   the   con 
\crsion  of  -0111.    hi  1I1.'  heal  into  mechan- 
l.v.  ami  the   water  thn-  produced. 
being    ab  tture    al 

the  exhaust  pressure,  is  all  ready  to  evap- 
orate and  make  -team  to  send  to  i; 
denser,    after    it    i-    too    late    for    it    to    do 
useful   work.      It   is  in   the   same   condition 
u  ith  rel  1  m  ironmenl  that  am- 

or  ether    is    at    atmospheric    pres- 
sure  and    temperature,    volatile,    ready    to 
tl     and    to    draw    the    heat    for    its 

evaporation  from  objicts  with  which  11  is 

in  contact.  Just  a-  evaporating  ether  or 
ammonia  abstracts  heat  from  the  hand, 
producing  a  sense  of  eoldne--,  the  evap- 
orating water  abstracts  heat  from  the  cyl- 
inder 1  wall-,  piston  and  port  surfaces. 
When,  therefore,  steam  is  admitted  to 
the  cylinder,  it  finds  the  surface-  below 
it-  own  temperature,  and  is  condensed 
upon  them,  and  the  water  thus  produced 
ipi  .rated,  partly  during  exp 
Ome  work  on  the  receding  piston, 
1.  dui  in-  exhaust,  when  it  only 
pit-  extra  work  on  the  condenser.  Much 
of  the  heat  drawn  from  the  boiler  to 
warm  up  the  cylinder  at  the  commence- 
ment of  the  stroke  is  thus  used  simply  to 
m. ike  steam  for  the  condenser  after  the 
exhaust  port  has  been  opened,  and  thus 
gets  through  the  engine  with' nit  doing 
any  useful  work.  That  portion  of  the 
hi  at  which  is  applied  to  ree\  aporation 
during  the  expansion  help-  some,  but 
.inch  a-  though  it  came  into  the 
operation  at  the  highest-temperature  level. 
The  same  argument  applies  to  the  reheat- 
ing receiver  which  takes  heat  from  the 
high  level  and  introduces  it  at  a  reduced 
temperature. 

If  the  steam  furnis  engine  is 

measured,  a-  by  weighing  the  feed  water, 
il  will  he  found  to  exceed  by  some  twenty 
per  cent,  in  favorable  cases,  and  more 
in  ea-e-  which  are  less  favoi 
weight  required  to  fill  the  cylinder  up  to 
i  times  that  it  has  been 
filled     f  The    difference,    if 

it  is  in  the  cylinder  at  the  point  of  cut- 
off, i-  there  a-  water  and  does  not  af- 
fect the  indicator  diagram.  It  i-  quite 
likely,   however,  that    some  of  the   differ- 

The    intention    of    the    steam    jacket    is 
to   keep   the   interior   surfaces   of  the  cyl- 
inder hi  reduce  or  prevent  this 
action,    not    to    put    a    hot 
blanket   around  the  cylinder  for  the  pur- 


pose   of    preventing    escape    of    heat    by 
radiation. 


Cast  Iron  Crosshead  Pins 


When   rollers  01    balls  are  used 
duce     the     friction     between     two     mov- 
ing   surfaces,    the    surfaces    u) which 

they    an  !  llj     pre- 

1 .   Inn    w  hen   oil   or 
Mion    is 
given  1>\    tl  r  to  the  character  of 

material  of  which  the  rubbing  surfaces  are 
to   I..-   made,   or   to   their   fitness    for   the 
thai   maj   !»■  possibly  used ;  nor, 
indeed,   beyond    tin    expectation   that   the 

part-  -hall  have  the  ni  i  ngth  and 

be  accurately  machined,  doe-  the  matter 
seem   to  interest    him   .it    all 

It   i-  will  known  that   till   metals  do  not 
move    with    equal    freedom    upon    metals 
other    than    themselves    and    that    the    in- 
iilm  1  if  ' .il  or  grea  1    doi 

not  always  entirely  separate  the  moving 
part-    of    machines    where    much    pi 

1-  applied;  thai  mon  or  less  wear  takes 
place,  according  to  the  material  of  which 
i]m  il  oving  puts  are  made  and  the  pres- 
SUre   to   which   they  are    subjected.      It   has 

been  demonstrated  that  .  a 
upon  it-elf  and  upon  other  metals  with 
:  lance  and  with  less  wear  for  the 
same  pressure  than  any  other  combina- 
tion of  metal-  or  alloys.  There  are  many 
construction  where 
the  use  of  cast  iron,  on  account  of  its  low- 
tensile  Strength  and  want  of  elasticity, 
would    be    considered    unsafe,    while    there 

.il.  other  place-  where  it  would  not  be 
thought   to  be  an   unsafe   metal   to   use. 

Where  one  surface  moves  upon  another 
slowlj  and  under  a  heavy  pressure,  lubri- 
cation i-  difficult  and  the  wear  is  relatively 
rapid.  Such  parts  should  he  made  of 
those  metal-  which  are  ..r  may  be  proved 
to  be  best  adapted  to  run  together.  In 
bearing  of  a  -team  engine 
will  be  found  the  conditions  of  slow  mo- 
ire and  a  place  where 
casl  iron  ma}1  be  ttsed  with  safety  and  the 
certainty  that  at  one  point  at  least  fric- 
tion will  I  to  a  minimum.  Cast 
iron  may  nol  be  a  safe  metal  to  use  for 
crank  shafts  and  crank  pins  of  modern 
steam  engines,  but  there  are  many  en- 
gine, in  this  country  that  havi 
half  century  or  more  operated  -an 
1)  with  -haft-  and  crank  pins  of  cast  iron, 
and  that  are  Using  steam  at  much  higher 
pressures  than  those  for  which  thi 
designed.  However,  if  cast  iron  is  not 
1  onsiden  d  safi  in  crank  shafts 
and  crank  pins,  the  crosshead  pin  offers 
lity  f"r  the  use  of  that  metal  ;  there 
Id  appreciably  reduce  the  friction 
of  the  engine  and  prolong  the  life  of  and 
minimize  the  attention  that  must  at  the 
present  time  be  given  to  one  of  the  most 
ome  and  annoying  details  of 
steam-engine  operation. 
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Power  Plant  Machinery  and   Appliances 

Original      Descriptions     of      Power     Devices 
No      Manufacturers'      Cuts     or     Write-ups      Used 

MUST     BE     NEW     OR     INTERESTING 


Westinghouse  Leblanc  Condense) 

ir   tlii-   new   type   of 
-  r    has    been    put    on    the    market 

and  u  I  showing. 

striking    features   of    the    con- 

•-.    its    compactness    and    simplicity, 

will  be  evident  from  Fig.  i.    The  c<  ndens- 

■    small   diameter,   being 

engine,  and  another  excellent 
the   provision    for   scparati 

and    air.     This    is    per- 

small    turbine-type 

by  a 

is   integral   with 

the  h  nam" 

of    the 

ird       Westi 

b    2.     The  exhaust 
rs  the  chamber  /'.  and  cooling 
-    entering    through    pipe    .1    is 

The  injection  water  and  condensed  -team 

mp  .U 

which    in 

the   pump.     The 

cxl,:  drawn    downward   and 

£  above  the  wati  d  by  water 

vapor  pin-  the  air  released  from  the  in- 
jection water  and  from 
This    space    communicates    with    the    air 
pump  N  through  pipe  K.    A  detail  of  this 
pump    is    shown    at    the    right    in    this    il- 

■    air  pump  is  entirely 
new.    The  pump  |  water 

pi-! 

each   one  of  which   foi  f   it   a 

small  pocket  of  air.  The  air  mingles  with 
the    water    in    thi  tion    of   the 

nozzles,  but  the  speed  is  such  that  no 
par-  nds  it-  way  hack  toward 

the    condenser.    ; 

no  leakage  past  the  pistons.  The  initial 
poc; 

sive   layers    of   water    i  o   that 

the    neutralizing 

eliminated.     The  water  supply  for  the  air 
pump  may  be  taken  from  the  main 
inlet,  or  a  supply  may  I  a  tank 

and  used  Since  the  air- 

pump  water  is  in  communication  with  the 
condenser,  it  is  drawn  by  suction  into  an 
annular  chamber  C.  which  is  overhung 
by  the  buckets  of  the  pump  rotor.  The 
water  p  f  the  chamber  through 

the  port  H  and  is  projected  downward  in 


a  rapid  '    water  pisti  ns.     At 

the  lower  end  of  the  air-pump  > 

an    auxiliary    ejector    nozzle    /.    to 
which  is  connected  a  -team  pipe.    In  start- 
ing up  the  condenser,  steam  is  turned  into 
i.,r  a  few  moments, 
...liny    sufficient    vacuum    I 

igh  the  air 


air    and    centrifugal    pump 
shown  to  advantage  in    Fig.  .<. 

Usually     the     pump-     are     driven     hy    a 

Westinghouse   steam   turbine,   and    under 
ordinary    conditions    require    from 

per  cent,  of  the'  | d   by  the 

,ii  i  ngine,      ["he  exhaust   from 

ill, in,    is   utilized  for  heating  feed 
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pump.  Where  the  level  of  the  cold  well 
.-  the  basement  Boor, 
the  air  pump  may  be  started  without  the 
use  of  steam.  As  will  be  noted  in  Fig. 
2,  the  air-pump  rotor  and  the  main-pump 
runner  are  inclosed  in  a  common  casing 
unted  on  the  same  shaft.  There 
are  only  two  bearings  and  the  shaft  glands 
are  made  airtight  by  the  water  seals.     The 


water.  In  cases  where  economizers  : 
or  where  there  may  he  extra  .sour, 
of  exhaust  steam,  it  is  advisable  to  ( 
erate  either  the  condenser  pump  or  t 
exciter  by  means  of  an  electric  motor.  1 
main  pump  is  commonly  designed  to  < 
charge  against  only  a  few  feet  head  SU 
cient  to  overcome  friction  in  the  < 
charge  line.    Tf  it  is  desired  to  elevate 
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water    to    the    I 

other  moderate  elevations,  the  pump  can 
he  modified  to  meet  tlie  additional  duty. 
For  units  smaller  than  .soo  horsepower, 
jtomary  to  eliminate  the  main  con- 
chamber  and  pass  all  trie  exhaust 
steam   as   well   as   the   air   through    the   air 
pump  only.     For  this  service  the  air  pump 


of  new  installations  ol  ridenser, 

the    air    pump    and'   the    circulating    pump 
may    he    combined    in    a    singh-    compact 
unit   substantially   as   shown   in    Fig.   2. 
At    the    present    writing    a    nun 
•i.lens,  rs  have  been  put  in 
and  most  of  them  serve  turbines  of  van- 
5,  while  a   tew.  especially    in   small 


howevi  1  . .  .|    vacuum    is    27  75 

inches,  ■  percentage  would  be, 


Section  M-M 
through  W  atcr  Pump 


FIG.   2.     SECTIONS  OF  CONDENSES   AND  AIR   AND  dRCULATING   PUMPS 


A, 


Fir..  3.    AIR  AND  CENTRIFUGAL-PUMP    IMPELLERS 


y>  slightly  modified,  a  relatively 
amount  of  water  being  used,  which  serves 
both  to  expel  the  air  and  condense  the 
steam  in  one  operation. 
1  For  use  with  surface  condensers,  both 
stationary  and  marine  and  for  application 
to  barometric  and  other  types  of  jet  con- 
densers, evaporating  pans.  etc..  the  air 
pump  is  furnished  separately.     In  the  case 


used  with  reciprocating  engines. 
The  results  obtained  from  a  shop 

[2  condenser  are  set  forth  in  the 
accompanying  table.  Efficiency  is  hen- 
expressed  by  the  percentage  of  an  ideally 
perfect  vacuum  actually  obtained.  For  in- 
stance, if  the  discharge  temperature  is 
100  degrees  Fahrenheit,  the  corresponding 
ideal   vacuum  would  be  28.08  inches.     If, 


■  N  />.  I    •■lit 


CAPACITY    \M.  M  I  [CI]  Ml    ["EST  Ol    NO. 
1     CONDENSER. 


\  .1.  mini 
meter. 

densed 
Ho 

65 

711 
71 
70 

7n 

79 

97 

lul 
112 

28  OS 

27    59 
26  81 

•is  a 
99  3 
99  3 

98  s 

11,300 

Is.  II  III 

32,100 

55  3 

54  11 

72 

"1 
t03 

in.' 

• 

27   51 

99  5 

<!■,      | 

99  7 
99.0 

■■■, 

•Ifijectlor,  W 

•  Tnl„t 


FIG.    4.     VERTICAL    SECTION    THROUGH    CON- 
DENSES 
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Trill  Continuous  Diagram  indicator 

the  Trill 
t,  ts  illustrated 

.  but  in- 
.  ncli  the 

which,   ii  with   a   taki 

inder,    1.  i    t    as    it    winds 

cylinder.    This 

plished  l>y  placing  a  roll  of  paper 

on   which   the   indie  -    arc    to 

■  larger  drum  of  the  two, 
or  what  1  drum  of  the 
ordinar  The  takeup 
cylinder  is  then  moved  around  ab 

turn  in  n  on  the 

■  r  end  of  the  paper  being 

smaller  cylinder, 
which  revolves  in  unison  with  the  larger 
drum  and  in  the   same  direction,  and   at 
With    the    indicator    in 
and  the  paper  properly 
n   the   drum,   the   cord   is   attached 
:i  on  the  crosshead  and  the 
indicator  with   the 

ordinary  '  gram  is  drawn  on  the 

r  each   stroke  of  the  engine,  but 
on  the  next  stroke  the  admission  line,  tor, 
>ay.  an  engine  with  a  30-inch  stroke,  will 
inches    jn    advance    of    the 
former  one  on  the  paper,  that  is.  the  ad- 
lines    will    be    about     I  -'4    incite: 

•  ature  allows  of  tl 


FIG.     I.       TRILL    CONTINUOUS-DIAGRAM 

INDICATOR 


FIC.    2.     PAPER    ON    I  I 


neer  taking  any  number  of  diagrams  and 
him  to  note  the  changing  load 
and  also  the  conditions  the  valves  operate 
under  at  different  loads.  It  also  enables  him 
to  take  a  larger  number  of  diagrams  for 
a  shorter  period  than  could  otherwise  be 
accomplished. 

A  detent  device  is  also  provided.  When 
the  handle  is  turned   in  one  direction,  that 

is,  toward  the  smaller  drum,  the  paper  is 
being  fed  from  the  larger  drum  to  the 
smaller1  one.  When  the  handle  is  turned 
toward  the  larger  drum  the  feeding  is 
stopped.  A  feature  of  this  instrument  is 
the  fact  that  after  the  atmospheric  line 
has  once  been  determined,  a  separate 
pencil  is  arranged,  whereby  it  may  1"  Sea 
fufther  attenl  ii  m  nei  d  be  paid  to 
it,  which  eliminates  [he  bother  of  taking 
the  atmospheric  line  for  1 
card.  Another  feature  is  the  fact  that  a 
weight  is  supplied  with  the  indicator, 
which  is  attached  to  a  cord,  which  in 
turn  is  attached  to  the  pencil  arm  stand, 
thereby  always  <  btaining  the  same  pres- 
sure on  the  pencil  point,  which  insures  that 
there  will  be  no  excessive  friction  on  the 
pencil  point,  due  to  a  misjudgment  in  the 
-  applied,  as  can  easily  occur  if 
the  operator  does  not  use  judgment. 

The  instrument  is  well  made,  is  highly 
nickeled  and  is  of  a  very  substantial  build. 
It  is  also  fitted  with  a  second  piston  for 
high  pressures,  also  a  spring  and  the  usual 
paraphernalia  that  go  with  an  indicator 
set  of  this  kind.  This  indicator  is  manu- 
factured by  the  Trill  Indicator  Company, 
Corry,  Penn. 
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Mica   Flake  Lubricant 


Mica  flake  lubricant,  which  is  manu- 
factured In  the  United  States  Mi 
p.un.  238  and  240  1  a  Salle  street,  Chicago, 
111.,  is  made  from  white  mica  and  ground 
i,,  certain  degrees  of  fineness,  according 
t,,  various  manufacturing   1 

It  i-  what  it>  name  implies,  a  flake 
mica,  and  is  a  lubricant  to  1"-  used  in  con- 
Dection  with  lubricating  oils.  It  is  mixed 
with  lubricating  oil  and  applied  in  the 
bearing  in  the  ordinary  method  of  lubrica- 
I  he  chief  claim  for  it  is  that  it 
keeps  the  two  metals 

parate    ami    prevents    tin 
nil   from   becoming   destroyed,   thus   pro" 
j    the  life   and   efficiency   of  the  oil 
and    reducing    friction.      It    i-   also 
that   it   will   tint   cake,  cannot   be  crushed 
out    of    service,    cannot    lie    squd 
of  the  bearing  and  will  not  damage  hear 
BlgS. 

National   Iron   Filler  Cement 


other  side,  The  wide  ring  laps  over  the 
I  ing  1  16  inch  ami  compi  Is  it  to 
pass  over  the  port.  Both  the  wide  and 
narrow  ring-  arc  fitted  with  a  small  snap 
ring  whit  h  act  -  as  a  kt  j  and  prevents 
leakage  through  the  joint  of  tht 

This  piston  valve  can  be  fitted  to  anj 
type  of  engine  of  the  slide-  or  piston-valve 
di  sign,  1  alve   seat   ol 


is   being   made   in  all 
from    1    to    to    inches    by    the    I 
Union  Company,   Lexington,   M 


The  S.  Obermayer  Company,  Cincinnati, 
Chicago  and  Pittsburg,  has  placed  on  tin- 
market  the  "National  Iron  Filler  Cement." 

It  conies  in  the  form  of  a  powder  which 
has  simply  to  be  mixed  with  water  to 
the  consistency  of  a  stiff  putty  and  ap- 
plied to  the  crack  nr  other  defect.  After 
a  few  hours  this  cement  mctalizes  and 
becomes  a  part  of  the  iron   itself. 

It  i-  said  'that  defects  sn  repaired  can 
he  noticed  and  the  material  per- 
mits .,f  machining,  as  it  has  virtually  he- 
come  a  part  of  the  casting. 


The  Baker  Balanced  Piston  Valve 


The  accompanying  illustration  and  text 
what    is    known    as    the     Baker 
balanced    piston    valve,    manufactured    b) 
1    impany,    Minneapolis, 
Minn, 
'i  he  Baker  piston  valve  consists  of  two 
joined   together   by   a    hollow   con- 
cylinder,      the      cylinder      being 
I   at   each   end.   and    made   as   long 
alve    is    wide.      The    head-    of    the 
two    in    number,   are    mail 
tes    threaded    to    lit    the    cylinder 
ving   a    fixed    metal 
■  en.       The    head-,    when 

>ntaining 
The  object  of  having  mov- 
;o  that  they  ma\   he 
apart  or  closer  together  to  change 
and  point  of  cutoff  as  desired. 
The    piston    rings    are    constructed    by 
naking  one   wide   ring  with   a   p- 

:    on    the    under    side    to    fit    in    a 

nd  one  narrow 

ing  with  a  like  shoulder  to  fit  in  the  other 

in  the  piston  head.     The  wide  ring 

•    wider    than    the    port    and    enters    each 

•he  piston   seat  before  leaving  the 


BAKER   BALANCED  PISTON   VALVE 

design  being  supplied  with  each  valve. 
which  can  he  attached  to  the  engine  to 
be   remodeled. 


Heavy   Flange  Union 


Amurican  Mat'Anal,  XT. 

A    FITTING    FOR    HEAVY    WORK 

a   tight    joint    under   pressure   as 

nds,   it   i-   claimed. 
The    brass    riuu    is    set    within    the    iron 
away    from    the    inner   bon 
It  maki 

ting  whether  the  pipes  are  in  line  or  not. 
The  joint  is  spherical  and  it  will  adjust 

the  pipe  even  though  the  pipe  may 

if  line  by  several  di 


The  accompanying  cut  shows  a  new- 
flange  union  designed  for  heavy  work. 
It  is  said  to  be  made  of  the  very  best 
quality  of  air  furnace  malleable  iron.  It 
lias  a  seat  cut  from  drawn-brass  tubing, 
therefore  free  from  sand  nr  blowholes.  It 
i  under  pressure  into  an  annular 
after  which  a  spherical  seat  is  cut 
to  receive  the  ball  face  of  the 
member.     The   faces  are   ground,   making 


Blowoff   Protector 

A  new  design  of  blowoff  protector  has 
been   placed   upon   the   market,  known  as 

lei  and  Barbrick."     It  1-  n 

cast   iron,   ■' 1   of  an  inch  thick,  with   rein- 

0   prevent    warping,   and    in 

lengths    as    ordered,  tl    being 

J4  inches.    It  1-  cast  in  two  sections,  with 

.1    can    be    ad- 

i  ithoul  remov- 

disturbing    the 

in   any    way. 

also   furnished   and 
justed    ill    the    same    way    as    the 

lengths.  They  can  be  filled  with  asbestos 
ired,  and  when  placed  in  posi- 
tion, with  the  top  of  the  protector  inside 
of  the  reinforcement  rivet  heads,  it  can- 
,  [part,  1  en  thi  mgh  the  top  1"  >lts 
should  burn   "(i. 

It   is  said   to  ery  way  the   re- 

quirements of  the  State  law,  and 

factured  by  fuller  and  Barbrick,  50 
Mass 


Castolin  for  Brazing  Cast  Iron 


A    new    process    for    brazing    cast    iron 
has    recently    been    introduced    into    this 
countrj     bj     thi     Casti  >lin     1  1  im] 
America,  i'kxi  Wright  building,  St.  Louis, 
Mo.      It    1-    claimed    foi     thi 

tl   easy    and    reliable   way  to 
braze    cast    iron,    but    it    doe-    not    require 
special  apparatus,  is  always  1 
the    brazings    are    unaffected    b; 

or  heat  and  cannot  fail,  as  they 
contain  no  oxide.  It  i-  said  that  it  ean 
be  easil]       ■  plied  by  me- 

chanics   workit  1  imple    instruc- 

tions gii  1 

'leak  again  in  the  same  [dace,  nor 
ite  with  aye. 

laimed  for  it  that,  in  the  saving 
.   it  is  a  monej    saver,  as  it  gives 

if   machinery,   due   to 
the    fact    that    repairs    can    be    made    in    a 

lively     -hurt     time.       It     i 
also,   that   with    careful   workmanship  and 

carrying  out   the  inst;  n  the 

tbi-    method 

1  tensile  breaking  strength  1 1)  7 

t>  n-   per   square   inch.      It  is   also   claimed 
that    the   dinn  n  are   not 

altered    by    this 

have  not  been  damaged  it  i 
polishing,  to  detect  the  brazing.     In  clamp- 
ing pieces  together  whi  For  braz- 
ing ordinary  v,  1                          lamps  will  do 
for    simple   castings,   but    foi 

It  will  he  advisable  to  pin  them 
in  position  in  order  to  yet  the  two  sur- 
I 
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Stevenson    Association  Outing 

44,    National 

r's  park. 
5l  iten  Island,  N    V 

ndred  were  in 
attendance,  including  man)  persons  prom- 
inent in 

fair   sex   .mil 
little 

["he  fun  started  with  a  baseball  match 
between  a   team    selected    fr.un   members 
44   and    the    "Munch."    which   rc- 
sulted  in  a  victory  1".  ir  the  "Bunch"  by  the 
B     The  game  was  extremely 
interesting,  many  brilliant  plays  b< 
ccuted.     John    McGinnes    gave    complete 
ction  as  umpire. 
At    the    conclusion    of    the    ball    game, 
dinner    was,    announced.       Following    the 
dinner  a  program  of  athletic  gam 
place,  a  prize  being   awarded   the 
secon  1  in     ,.ch  event. 

■■'•I    is  always  partial  to  the 

n,    and     favors     were 

banded  to  tK.n  or  entering  the  park.    The 

—   Drug  '.ml   Chemical   Works  do- 

even    costlj    prizes,    which    were 

drawn    by    the    ladies,    and    "Trix"     Mc- 

Yickor  distributed  toys  to  the  little  ones. 

The  N.  A.  S.  E.  "Bunch"  were  intro- 
duced by  Frank  Martin  and  gave  an  en- 
joyable entertainment  in  the  pavilion. 
Dancing  followed  and  concluded  a  most 
delightful  day. 


B 


Eccentric  Firemen  Presentations 


On  Saturday  ever.:  -.  at  the 

conclusion    of    a    regular    business 

the    Eccentric   Firemen's 
lion,    held    in    its    new    home,    1 ; 
Twenty-seventh    street.    Xew    York    City, 
Timothy  Healy,  the  international  president 
of  "the  organization,  called  to  the  ; 
"Steel    Mixture"   John    II.    Foote,  of  the 
&   Henry  Company,  and  Thomas 
Carleton,  John  J.   Chisholm  and   Herman 
i.  and  presented  each  a  handsome 
medal  as  a  mark  of  esteem  for  their  many 
courtesies  to  the  association. 


Obituary 

Mayor  John  T.  Carmody  of  Cedar 
Rapids,  Iowa,  a  member  of  the  local  X.  A. 
S.  E.  association,  No.  o,  died  August  7, 
after  a  lingering  illness  brought  on  by  a 
bullet  wound  at  the  hands  of  a  burglar, 
whom  Mayor  Carmody  encountered  in  his 
residence  on  May  24.  two  days  after  he 
delivered  a  memorable  address  of  welcome 
to  the  delegates  at  the  Iowa  State  conven- 
tion of  the  X.  A.  S.  E.  Mr.  Carmody 
was  born  December  12,  1854.  'His  friends 
were  many,  especially  among  the  X.  A.  S. 
E.,  and  manufacturers  and  supplymen.  He 
was  the  proprietor  of  a  large  foundry, 
machine-shop  and  supplyhouse  busi 


usiness  Items 


Rubber    Manufacturing    com- 
pany has  opened  a  brani  b   •■■   1  i  ifl  Wao 
Denver,  Colo.,  in  charge  of  1'.  I.  Cubberly,  inana- 
gei  tor  George  B.  Carpenter  a  Co.,  agents, 

Company,  Pitts- 
n.  is  sending  out.  111  pamphlet   form, 
copies  of  a  paper  bj  .!.  C.  Wm.  Greth  on  "Feed 
In   it    thr  author 
-  ir  that  not  only  are  feed-wan 
1-  heaters,  bul  in  their  proper  capacity 
fell,   removing   from   the 
aihg    and    corroding    Impurities 
it  cue-  into  the  boilers,  etc. 
on  Wednesday,  August   1.  the  export  depart- 
ment of  I  ompany  received 
from  Pekin,  China,  a  cablegram  stating  that  a 
contract  with  the  Chinese  government  to  supply 
a  complete  common-battery  telephone  plant  for 
an  signed.     The  Chinese 
government,  through  the  president  of  the  board 
of  communications,  ha,i  ratified  tin'  sale,  which 
ill    of    negotiations   of   a   year's 
standing. 

The  Edge  Moor  Iron  Company,  of  Ed 

11st  issued  a  new  edition  of  11-  catalog, 

93  page.-.  6>x(i;  inches,  bound  in  cloth,  treating 

of  its  plant  and  products,  with  chapters  on  -hop 

lop  tools,  etc.     That  part  of  tin-  catalog 

which    relates   to   boiler    data    is    a     reprint     of 

editions.     An    important    addition    is 

ion  relating  to  the  company's  reinforced 

screwed  pipe  connection,  which  has  been  patented 

ami    is   now   being  placed   on   the   market.     The 

catalog  is  finely  printed  and  illustrated. 

Tin-  United  Electric  Company,  Chambers- 
burg,  Perm.,  has  contracted  with  the  Ball  & 
Wood  Company.  Elizabethport,  N.  J.,  for  two 
750-kilowatt  Rateau-Smoot  high-pressure  tur- 
bines and  60-cycle  three-phase  generators, 
to  be  installed  at  its  plant  at  I^moyne,  Perm. 
The  United  I  lectric  Company  is  owned  by  the 
Cumberland  \  alley  Railroad  Company,  and 
the  latter  is,  in  turn,  controlled  by  the  Penn- 
sylvania Railroad  Company.  The  specifications 
for  tin-  units  just  contracted  for  wen-  Issued 
by  the  .Motor  Power  Department  of  the  Pennsyl- 
vania Railroad  Company. 

"Castings    for    the    Sugar    Industry    and    the 
Chemical  Trades"  1-  the  title  of  a  booklet  treating 
of    vacuum    pans,    multiple-effect    evaporators; 
rosin    stills,    soda    kettl.  9 
and    similar   apparatus,    together   with   surface, 
jet   and   barometric  condensers,   wet-  and   dry- 
vacuum     pumps,     cooling     toners,     centrifugal 
pumps     and     .11  her     vacuum     apparatus     manu- 
■■•:-    the   Wheeler  Condenser  an  I 
ipany,  of  Carteret,  V  J.     The  numer- 
ous and  handsome  illustrations  of  such  apparatus 
I  be  of  interest  to  engineers, 
manufacturers  ami  others  who  employ  evapor- 
ating and  condensing  machinery. 

The  trai  oamometer,  invented  and 

patented    by    Prof.    W.    II.    Kenerson,   and    illus- 
trated   and    described    by    him    in   a   paper   read 
before  the   meeting  of  the    American   Society  of 
.1   Engineers,  at    Washington,  in   May, 
'inch   indicates  by   means  of 
1   gage,  the  amount  of  power  transmitted 
through  it.      The  dial  on  the  gage  1-  graduated 
III    horsepower  per  hundred  revolutions 
per  minute  of  t lie -haft  to  oamometer 

ed.      It    is  said   to  be  sensitive  anil  cor- 
.    degree    very    closely    approximating 
that  of  the  ordinary  gage  for  indicating  pressure, 
and    the  1      such    that    it    cannot 

easily  be  deranged.  This  transmission  dynamo- 
meter 1-  being  built  and  placed  on  the  market 
by  the  Builders  Iron  Foundry.  Providence,  R.  I., 
rage  Battery  Company, 
which  wa>  incorporated  -Inly  12.  has  acquired 
all  of  the  plant,  patents  and  equipment  of  the 
storage-battery  department  of  the  Westinghouse 
Company  and  of  the  General  storage 
Battery     Company,    and    will    manufacture    at 


Boonton,    N.    .1..    both    the    Westinghouse    and 

Bijur  type-  of  Btorage  battery  for  those  classea 

■  ■  in   which  each   ha-  pro>  en    tupei  lot 

1  he    H  -   ;  hu  hou  1     51 .■■•     Batti 

enters   the   held    with    gn  sd    manu- 

facturing   facilities    and    the    best     engineering 
talent  obtainable,  ami  will  maintain  thoroughly 
equipped    testing   ami   commercial    laboratories, 
insuring     unlformitj     of    both     materl 
product      The   general   offices  of   the   company 

will    be    located    at     Boonton,    N.    J.,    with    -ales 

offices  in  the  principal  vines  of  the  country. 
The   Crocket  Wheelei    Company   ha-   recently 

bonked    several    large   orders   (01    direct  ml 

apparatus,  one  of  these,  from  the  Indiana 
Steel  '  ompany,  calls'  for  711  null  motors,  totaling 
about  2400  horsepower.  Tin-  order  1-  an  addi- 
tion to  the  1 1 ,0110  horsepower  of  Crocker-Wheeler 

mol mployed   at    tin-  present    time   by   this 

company.  Another  order,  from  the  Gould 
Paper  Company,  of  Lyon-  Palls,  x.  v..  rails 
for  electric  drive  for  a  new  paper-making  machine 
which  is  aboul  to  be  installed.     \  -ale  has  been 

made  to  .1.  M.  Kohler  Sons  Company.  Sheboygan, 
W  1-  .  of  one  750-kilowatt,  250-volt  double- 
current  generator.  The  King  Bridge  Company, 
Cleveland,  O.,  recently  placed  an  order  for  one 
iM'  kilowatt  compound-wound,  250-volt  gene- 
rator, to  be  used  for  supplying  lightand  power. 
Another  sale,  made  to  the  American  I.ace  Manu- 
facturing Company,  Elyria,  O.,  covered  one  100- 
kilowatt.  250  revolutioiis-per-minute  generator, 
lie  I'.ethleiieui  steel  Company  has  m  eutij 
added  to  its  8800  horsepower  of  Crocker- \\  heeler 
motors  by  an  order  for  a  225-horsepower  com- 
pound-wound motor,  to  be  installed  at  its 
Saucon  plant.     An  order  received  from  Beadleaj 

ton  ,v  Woerz,  New  York  City,  covers  1ST  horse- 
power in  compound-wound,  115-volt  motors 
and  one  150-kilowatt   125-volt  compound-wound 

generator.  Among  order-  for  induction  motors 
recently  received  by  the  Crocker-Wheeler  Com- 
pany is  one  from  the  Rocssler  ,V-  II1--I.1.  her 
Chemical  Company,  Penh  Amboy,  N.  J.,  which 
totals  295  horsepowei  in  three-phase  60-cycle 
860-volt  motors  of  the  squirrel-cage  type. 


Help  Wanted 


Advertisement*  under  this  !,<ntl  arc  inserted 
fur    25    cents    /"  r    ("".     About    six    words    make 

WANTED — Thoroughly  competent  steam 
specialty  -ale-man;  one  that  can  sell  high- 
grade  goods.     Address  "  M.   M.  Co.,"   Power. 

AN  ENGINEER  in  each  town  to  sell  the 
best  rocking  grate  for  .-team  boilers.  Write 
Martin  Crate  Co.,  2S1  Dearborn  St..  Chicago. 

AGENTS  WANTED  to  sell  Burgmann  cele- 
brated engine  packings  in  territories  not  yet 
covered.     See  our  advertisement   on  page  83. 

WANTED — Sales  agent  in  each  manufactur- 
ing center  High. trade  -team  specialty.  Ad- 
dle-., 1;  I.  M.  Co.,  1451  We-t  Harrison  St., 
Chicago. 

WANTED — Experienced  draftsman  on  power 
plant  design.  Hive  age.  experience,  nationality 
and  salary  expected.     Box  94,   Poweb. 

Situations  Wanted 


Advertisements  under  this  head  are  insert/A 
for  2.".  cents  per  line.  About  six  words  make 
a  line. 

WANTED — Work,  by  an  engineer,  mechan- 
ical ami  electrical.  12  years'  shop  practice,  11 
years'  chief  and  superintendent  in  electric 
light,  dredge,  ice-ammonia  compression.  All 
kinds  of  boilers,  engines,  pumps,  d.c.  and  a.c. 
generators,  installing  and  operating,  flue  gas 
aiKily-i-.  Ten  years  in  South  America.  Speaks 
Spanish.  Spanish  country  preferred.  Address 
W.  B.  Kersey,  :i28  Mam  St..  Ea-t  Aurora.  Erie 
Co.,   New  York. 

CHIEF  ENGINEER,  first-class  and  capable 
executive;  specialty;  operation  of  power  houses, 
industrial,  refrigerating  and  water  work-  plants. 
"Engineer."   40   Walnut    St.,   Neponset,    Mass. 

POSITION  as  stationary  engineer;  technical 
education;  15  year-'  practice;  am  good  erector 
and  pipe-fitter;  can  manage  dynamo-  and  eiitcini- 
have  indicator  and  tool  kit;  will  go  anywhere 
on  15  days'  notice.  Cood  reference  VYiH 
work  on  trial  to  prove  ability.      Box  93,  Power. 
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An   Interesting  Account  of  the  Results  of  the  Conversion  of  a  Single- 
stage    Compressor    into    a    Two-stage    Machine   by    a    Novel    Method 

B  Y  GEORGE  L~.         F  A  L  E  S 


m  pression 


The   article    following    i^   somewhat    un- 
usual practice  in  compression  oi 
the    results    obtained    from    compounding 
atul  intercooling  are  interesting  and   may 

.  due    i"   other    inti 
It  treats  of  converting  a  single-stage  com- 
ige  machine  by  using 
a   portion   of  the  air   from   a   compressor 
in  low-pressun 

The  main   object   of     '  >ion   was 

rich   one  of  economical   i 

■  iutput  of  compressed 
air.     Thi  >or    i>    an     Ingersoll- 

■i  inlet    type.    lS 
by  24  inches,  compressing  air  to  a 
pressure   of    120   pounds   per   square   inch. 
The   pressure   is   too   high    fi  r  om 


casionally  tin- 
oil  in  the  receiver  would  ignite  and  burn 
and  the  packing  on  th<  der  heads 

would    1 

This  compressor  is  located  betw 

d   blow- 

and  30  and  40  by  jj  inches, 

compressing  air  to  12  pounds  for  blowing 

converti  has   a 

nected  to  the  outlet 

1  ai  h    air    cj  li 

ther  by 
:   hori- 
zontally between  the  ends. 

The  boii    in  pipe,  shown  in   Fig,  .}.  was 
11  i  d  as 
air.      The    pipe    was    cul    --i    the    bottom 


gle-stagc,  the  valve  A  1-  closed  and  valve 
1.  using  air 

sure    through    the    inti der. 

The    r  imn    in 

Fig.    4,    was    constructed    of    a    p 
12-inch    p  ,    with    flanges 

were    two    blanl  1     inch     thick, 

drilled    and    rt  hown     in     the 

of   the 

tube    shi  1  plate    was    r  1 

the  center,  extending  the  whole  width  of 

the  pipe  and  tl  of  the  length, 

to  make  the  entering  air  tra 
length  of  the  tubes.      The  heads 

■  e      fi  rmed      from     ■' .i-inch      iron, 
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AIK    CYI.I.N  DER    OF    All;    COM  I  ' 


I  NGINES 


ry   on    account 

-■    the   air   to    move    sulphuric   acid. 

With    normal    consumption    of    air    this 

;sor  and   a   Korwalk   tandem-com- 

-■  machine,  10 

and  14  by  16  inches,  were  ju-t  about 

the   required   amount   of   air   at 

ear     their     maximum     speed,     the 

Supply   going   ii"t   only   to   pump   acid  but 

p  work, 

etc.     This    was    24-hour    duty,    and 

repair^    were    needed    on    either 

supply   of   air   was    ahva; 
until  the  compi 

At  the  p  ?peed,  too  revolutions 

per  minute,  at  which  it  was  necessary  to 
operate  to  get  the  required  pressure  with 
the  Ingersoll   compressor,   the   air  was   so 


side    and    a    4-inch    saddle    Range    riveted 
on;  a  short  nipple  and  valve  .' 

,-,  ith  valve  8  attached,  thus 
connectii  atmos- 

pipc    continued 
down    tl  floor   to 

the    intercooler,    through    the. inti 
and    up    through    thi  1    to    the 

II    compressoi 

md     the     pi 
•  ling- water    lit 

sor  jacket  was  fitted  with  valves 

f.  G  and   //.  and  the  water   was   h 

going  after   it 

d    through    the    itit' 
The   drip    line   and    valve    /    rcmo 
oil    and    water    that    accumulated     in    the 
bottom    of   the    intercooler.     To    n 


inch    In  re    inserted    through 

boxes.     A   4  inch  saddle  tl 
eaeli    side    of    the    IJ  inch    pipe   at    one   end 

rid    exit    for 
and   a    l-inch   opening   on    the   bottom   at 
nd   acts  to  drain  the   inter- 
rhe  4-inch   li  [from   the 
iler  to  the  compressor  end 
floor    line    in    a    reducing    6-inch    flange 
which     is     tapped     out     for     J4-inch     cap 
screws    in                    bolts;    from   this    flange 
a  6-inch  companion   flange  and  a  piece  of 
6-inch    pipe    extend    upward    to    the    6  inch 

ell    fitted    at    the    end    next    to    the   com- 
d  gland  inclos- 
1      i    into    the    other    end    of 
II    and   allow    for   any   expan 

contraction.       When    it     i^     necessarv     to 


sing    the 


.  Jacket 


p<  ,\\  IN  AND    I  HI     ENGINEER. 

i    in  in  service.     As 

ompres- 

.i  medim  "r-  ;""1 

•  -i  much  lower  tem- 
perature.    There  has  been 
put  in  the  ;iir  head  since  the  compressor 


1 


Air  to  Bee 


n-J -4>-^l— 1 
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•WlMl  Line  to  lalcrcool' 


Cf=9S: 


Bueraent  Floor 


FIG.  3.     PIPING    It)   AIK   CYLINDER  OF  COMPRESSOR 


>wn  in  the  drawing 
1  5-inch  pipe,  turned 
smooth    on    tl 

packing  gland  E  was  cut  down  as   illus- 
trated,   1  '    which   sleeve 
ainst   and  pinned  in 
•  :                flani 
■ 

gland  and  holds  it 
in  place  against  the  packing,  being  drawn 
into  the  stuffing  box  by  the  original  gland 
bolts. 

The  tracing?  of  the  indicator  diagrams 
taken  from  the  air  cylinder  show  ! 
parative   increa  e   in   delivered 

air   due    to    the    compounding   and    inter- 
cooling.      Since     running     two-si 
Norwalk  compressor  hat  not  been  in  ser- 
vice   at    all,    except    when    repaii 

made  on  the   I 
when   it   was  put  on   to  hold   what   air   it 
until    the    compressor    under    re- 


Section  of  lntcrcool 
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.1    running    I «  -■  hich    is 

fivi     or    six    months;    previously    it    was 
aboul  twice  a 

li  shift  of  i-'  I10  11  -  a  cake 
of  white  soap  is  dissolved  in  two  gallons 
of  waur  and  led  into  the  air  cylinder 
through  an  oil  cup  on  the  inclosing  li  1  1  1 
of  the  piston  inlet.  This  keeps  the  valves, 
packing   rings,  eti  rei    from  carbon 

01   never  has  to 
be   opened   to  clean   up   froi 
The    amount    of   air    used    from    the    COn- 

ngine  is  hardly  discernible  as  the 
same  amount   of  work  is  done   with   the 

formerly;  it  taki 
<>r  eight  revolutions  of  the  converter  en- 
gine per  too  revolutions  of  the  compres- 
sor.   The  photi  lie  Ingersoll 

compri     or  as  fitted  up  and  also 
the     engine     which      supplies      thi 
stage   air. 

Potblyn,  P.  D.,    and    Volute 
Pumps 

]:,  John  Watson 

On  looking  through  my  copy  of   Power 
the  other  evening,  I  was  amused  to  read 


Tube  Arrangement. 


,  joint. 
'AILS  OF  AIR  PIPING 


FIG.    j.      DIAGRAMS  TAKEN   OX   SINGLE-STAGE    AND    TWO-STAGE    0 


C.  Wilhelmsen's  "Trouble  in  a  Pumping 
Plant"  ton  page  975).  Not  thai  I  was 
amused  at  his  trouble,  although  it  is  much 
easier  to  get  amusement  out  oi  the  othei 
fellow's  trouble  than  out  of  our  own, 
bill  his  call  for  help  was  like  many  others 
that  1  had  seen.  Many  a  time  have  we 
bad  local  practitioners  fix  up  a  cripple  so 
that  it  would  hobble  along,  but  before  a 
real  cure  was  effected  some  expert  like 
our  friend  Potblyn  had  to  be  called  in 
in  consultation.  When  1  reached  my  of- 
fice tl"  next  morning  I  soil  for  the  "Doc 
to  conn-  up  to  see  inc.  The  home  team 
1  i\  ed  a  terrible  drubbing  the  da; 
bi  fore,  so  "Doc's"  interest  in  baseball  was 
rather  low  for  this  season  of  the  year,  am 
ra  I  got  his  attention  without  the  usual  pre 
liminaries.     1   showed   him  the  article' re 
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ferret)   to   and    waited    while    hi 
through. 

"Well,  Mr.  Watson,  1  tell  you  what  it 
is.  I  ain't  much  on  this  long-distance  en 
gineering.  1  want  to  see  tin-  critter,  gen 
erally,  before  I  say  much  aboul  her.  And 
then  again  I  am  a  little  scarish  about  them 
centrifugal  pumps,  darned  things.  We 
has,  n't  been  building  them  verj  I 
I  haven't  been  up  against  them  enough  t" 
ire  that  1  know  just  where  I  am 
nt.  A  fellar  has  to  learn  the  pump  busi- 
II  over  again  when  he  gets  into 
trouble  with  one  of  them  the  lirst  time. 
They   don't    act   at   all    like   the   \ 

ators,  and  a  fellar's  got  to  do  a  I  I 
I  one  thing  and 
then  another.  That's  why  I  liki 
rijiht  on  the  j ■  •  1  •  instead  of  tryinj 
it  up  long  distance.  Lots  of  times  your 
Jirst  guess  ain't  right,  but  you  can  cover 
it  up  and  try  some  new  line  o{  'dope' 
without  anybody  knowing  about  it  .  but 
when  you've  got  to  write  out  the  pre- 
scription it's  got  to  be  about  right  the 
first    time." 

"Oh,  out  it  out,  'Doc,'"  I  replied.  "Don't 
try  to  hedge;  be  a  sport  and  put 
all   on   one   throw." 
"All  r:.  :  1  ic,"  "here  she  s("'s. 

a  thf  first  ball  pitched;  and.  say, 
peaking  of  that,  you'd  oug 
way  Finnegan  landed  on  tin- 
Saturday  afternoon.  He  caught  it  right 
on  the  nose  and  came  within  about  a  foot 
of  hitting  the  bull  on  the  fence.  They 
certaii  I 

"Oil,  let  up.  'Doc,'"  1  broke  in.  for 
that  he  had  got  started  and  I  had 
head     him     on  "Doc" 

grinned,  fished  in  his  pocket  and  pulled 
out  the  stub  of  a  blue  pencil  and  pro- 
ceeded to  mutilate  my  copy  of   Power. 

"Well,  you   see  it'-   like  this.   Mr.   Wat- 
■ML       We    -end    out.    same    as    all    of    the 
other    fcJlars    that    make    these    whirligigs, 
a  drawing  showing  the  pump  set  in  about 
forty  different  positions,  and  we  say  that 
We  can   make  a   pump  to   lit   any  of  them, 
specified.      This    'ere    pump    is    set 
■     'he  fel- 
lar can't  be  blamed   for   putting   it   in   so. 
nd    ..light    to    he    all 
"    I'll   bet  there's   a   whole   lot    of 
them    that    are    not    giving    the    capacity 
thai    they    are    supposed    to.      \,,u    know 
how  it  is  sometimes  in  a  discharge  main. 
Hie  air  collects  in  a  pocket  at   some  high 
point   and   you   can't    force   water   I 

your    neck.      Well,    this    blamed 
thing  gets  air-bound.     You  -re.  the  con- 
front the  top  of  the   voluti 

pipe  is  cut  off  by  the  casing 
right  there  (see  ./.  Fig.  1).  and  the  air 
collects  gradually  in  the  t..p  of -the  cas- 
ing until  there  is  only  room  to  gi  I 
half  the  water  through.  Then  one  leg  of 
'lie  suction  wiH  supply  .,„  ,,,-  ,,„,  waU.r 
that    will    go    through    and    tl 

He  shuts  down,  starts  hi« 
kes  the  air  out  of  th 

r-t   crack,      lie  don' 
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:..   -hut   down,  a-   u    would   probablj    pick- 
up   the    -uction    in    the    other    leg    if    he 
-tartcd   the   ejector   wl  ile   tl  e   pump  was 
Now,  the  joke  is 
t..    have    1...  nd    s  . 

1    Fig.  _• )      ■*  on  sec,  the  air  don't 
stand   am    mo 
mj    landlady   does      It   jusl 
the  comer  and  ,,,,,0.  |  [c 

wouldn't   have  had  any  trouble   il 


been  made  HI..  .  ought  to  have 

told  him  about  il  when  he  bought  their 
old  merry-go-round.  And  another  thing, 
while  you're  looking  at  it.  thai  there  el- 
bow (see  /•'.  Fig.  11  is  a  bad  thing  for 
one  of  these  machines.  You  nevei  ought 
to  put  a  close  elbow  near  the  pump.  It's 
bad  enough  anywhere  in  the  line,  but  it 
seems  to  be  bad.  and  then  some,  when  you 
put   it   close  to   the  outlet   on   one   of    till    . 

cantankerous   critters." 

"What     made    the    box     and-  elbow     get 
hot?"    I 


"Well,  you  see,"  replied  "Doc."  "When 
she  lost  the   v.  side,   that,   of 

course,    took    off    the    balancing    of    the 
thing  and  shoved   right   over,  and   the  end 
thrust   soon   bet   it  up.  and   with   no   water 
to  cool  it  she  just  got  'hot  under  tl 
lar.' 

"Say,  do  you  know,    Mr.   Watson,   that 
air  is  a  funny  thing  in  the  pump  bit 


Ii  s   ju-i    like-   some   medicini  d 

'dope'  11  applied  right,  bin  a  short  cut 
i"    the    scrap    heap    if    'tain't    re| 

Poweh  a   few    weeks 
ago  about  a   f.  liar  thai   fi  ■..  .1   up  .1   pump 

by    changing    (hi  ings    and.    gee, 

but  I  had  to  laugh,  f..r  it  reminded 
ob   I    bucked   up  against   that    - 
that    some    things   ain't    so.      I    was    iii   our 

I 

and  a  call  cam,,  in  for  a  man  to  K,,  over  to 
one  of  the  big  office   blocks   and   put    some 

heavj    valves    -pnn--    in    a    pump.      The 

regular    repairman    was   out. 

asked  me  to  go  over  and  fix   it.   I  le  si 

to  know  just  what  was  wanti  •!,  for  he 
gave    me    a  ings    and    -aid    all 

that  1  would  have  to  do  was  to  take  the 
■  ■Id  one-  out  and  put  these  in  and  the 
pump  would  be  all  right.  lie  was  so 
dead   sure   that   it   all   |....ked   easy,  ! 

sailed  over  with  my  cigar  at  an  Uncle 
'J.  e'  Cannon  angle,  and  with  an  easy- 
money  smile.  When  I  got  there  the  pump 
was  running  all  right,  a-  far  a-  I  could 
0  I  got  after  the  engineer  ami  want- 
id  to  know  what  the  blazi  -  he  -em  for 
m<    for.     I  le  began  1..  laj  ..tit  a  line  of  his 

troubles    that    sounded    like    the    spread    of 
a   contagious   disease.      Xo   kicking   in   the 
'    1-.'. .111  apparently,  but   OUl   along  the 
I   the    fi  liar-    in    the 
■  -   were   having  a   high  kicking   match 
that   I  guess  even  our  janitor  would  have 
noticed.     It  was  a   triplex   pump  and  you 
know   how   they   ti  |    along  the 

discharge     line     sometimes     so     that     i 
miles   from   the   pump  you    can   count   the 
revolutions    by    the    banging    in    the    pipes. 
11  S,   and    this    was 
Of   the    times.      They    had   had    it    once 
heap  guy  from  the  store 
went    over    and    put    some    stiffer    valve 
springs   in.     When   thej  in,   it 

was  all  right,  and  the  vibrations  had  quit. 
"After  some  time  they  began  to  start 
in  again  and  kept  getting  worse.  The  en- 
gineer say-  to  himself:  'Valve  springs  must 
ing  thi  ir  elasticttj  and  getting  weak, 
-o  we'll  get  some  new  springs  and  fix  it.' 
Lovely  theory,  wasn't  it?  Didn't  look  very 
g I    to   me,    but    1  would    look- 

over  the  water  end,   seeing   I   was  there.  I 
d  her  up  and  found  the  springs  I  I.K., 
and    g  was 

.slumped,  so  was  I:  onlj  he  let  on  about  it 
and  I  didn't,  and  that's  the  difference. 
I  says:  'I  guess  the  pump'-  all  right,  h-t's 
try    it.'       1    put    the    handhole    plate,    back 

tnd   we   started   up  once  more. 

Vibration  and  noisi  ry- 

happy  but  me,  for  1  had  to  figure  out 

what    kind    1  f    'dope'    caused    it.      I'll    bet 

I  lit  that  ..Id  cigar  twenty  times  before  the 
idea  -truck  me  that  it  was  probably  about 
this    way: 

"There    must    have    been    some    pockets 

in    the    discharge    chamber    and    when    we 

took    off    the    handhole    plates    it    allowed 

11   up   with   air   that    got    trapped 

rmed  a  cushion  or  regular  -mall 

air    chamber    to    take    up    the    pulsations. 


ither  Cellar  did, 

only  he  didn't  know  it.     Hi-  thought  that 

..it  he  pul   in.  when 

really   thej    didn't   have  anj    more  to  »1" 

with  it  than  I  >.  with  running  the 

Government.      S  the   water   you 

take  the  pills  in   does  more  good  than  the 

pills,  it  you  onl)  knew   it.     Well,  I  made 

'em  change  the  piping  so  as  to  pul  mi  a 

the  pump 

and  ii  fixed  'em  up  all  right,  all  right. 

"Ain't   it   funm    hew   those   thii 

•  liar  with  to.,  much  air  in 
1  another  with  not 
air  in  the  right  placi 
fellars  arc  bothered  rinding  ways  t"  -pun! 
their  money  and  I'm  usually  up  a  tree 
trying  to  find  the  mone)  to  spend.  Why. 
yes,   1   don't  can    if  I   do  have  a  cigar:   I 

~ay,  Mr.  Watson,  if  you  write  that  Power 
fellar   anything   about   this   business,   you 

tell  him  that  thi-  ain't  all  hot  air;  there's 
truth   in  it." 
The  d     out     hut. 

turned   t"  say:     "Tell 
'em   I'm    strong  on  air  chambers  hut  not 
top  part  of  the  casing  of  a  volute 
pump." 

Use    of    the  Indicator  in  Gas 
Engine  Operation 


By  Loll-  J.  B 


Practically  all  gas  engines  are  now  built 
so   that   the   pi  gas   to   air   and 

tiu  point  "t  ignition  may  be  adjusted 
through  a  wide  range.  Upon  these  ad- 
justments depend  the  power  developed 
and  the  operation.     For  each 

different  load  there  is  a  setting  of  the 
mixture  and  ignition  adjustments  that 
will  give  better  economy  than  if  the  ad- 
justments are  left  constant  at  some  aver- 
age p.  .int.  By  a  little  experimenting  in 
adjustments  with  the  aid  of  the  indicator, 
the  engineer  can  determine  the  in 
mimical   settings   for  each   load. 

An  engine  driving  a  dynamo  may  have 
a  very  small  load  during  the  day  and  a 
heavy  load  at  night.  If  the  engine  is 
of  considerabli  sire,  it  would  pay  to  ad- 
just tin-  mixture  and  spark  at  different 
points   for  the   two   Ii 

The  accompanying  diagrams  show  the 
principal  effects  of  varying  the  spark  and 
proportion  of  mixture.  With  a  good  mix- 
ture and  the  spark  advanced  to  the  proper 
point,  a  diagram  about  like  Fig.  I  will  be 
obtained. 

If  the  proportion  of  gas  be  decreased, 
the  top  of  the  diagram  will  be  rounded  as 
in  Fig.  2.  and  this  will  increase  with  a 
further  decrease  in  the  proportion 
On  an  engine  governed  by  throttling  the 
mixture,  care  must  be  taken  to  have  full 
load  on  the  engine  when  taking  diagram- 
Even  if  the  adjustments  are  correct  for 
full  load,  diagrams  like  Fig.  2  will  be 
made  when   the  load  is  less  than  normal. 
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With  light  loads  Hie  diagram  call  be  im- 
proved and  better  economj  obtained  by 
changing  the  mixture  and  point  of  igni- 
tion. When  making  adjustments,  the  load 
should  be  kept  Steady  lor  some  time  be- 
fore taking  diagrams,  and  onlj 
justmenl    should   be    changed    at 

When  near!)  correct  it  is  hard  to  tell 
whether  the  mixture  or  point  of  ignition 
should  be  changed,  but  a  little  experiment- 
ing will  quickly  determine  this. 

If  the  sp;,rk  be  retarded,  the  press  ire 
will  not  rise  as  rapidly,  and  the  line  />'('. 
Fig.  I.  will  incline  more  to  the  right.  If 
the  spark  be  still  further  retarded  the 
diagram  will  be  about  like  Fig.  .?.  If.  OH 
the    other    hand,    the    'spark    be    advanced 


too  far.  ih,  engine  will  probably  thump 
and  the  diagram  will  show  a  negative  loop, 
as  in  Fig.  4.  indicating  considerable  loss 
by    back    pres-nr      on    the    piston. 

The  design  of  the  cam  of  a  gas  engine 
determines  the  opening  and  closing  of  the 
valves.  With  the  same  (.1111.  the  time  of 
opening  cannot  nged   without  affect- 

ing tin  time  of  closing,  and  vice  versa. 
■  ngineer  has  not 
the  chance  for  making  changes  in  the  set- 
ting of  the  valves  that  the  steam  engineer 
has. 

As  tlv  the  1  xhaust  and 

suction  strokes  are  both  within  5  pounds 
of  atmospheric,  they  do  not  show  except 
as  a  straight  line  when  using  the  250-  or 
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.loo-potmd  indicator  spring,     In  order  to 

find  out   anything   about    the   valve   setting, 

or  whether  the  valves  and  valve  passages 

are  large  enough,  a  lighter  spring  must  he 
u-ed        \   Jo  pound   spring  will  give  a  good 

diagram,    A  piece  of  steel  tubing  must  be 

slipped  1  .\ .  1  1I1.  pisti  .11  1 1  "1  of  tbe  in- 
dicator and  the  length  so  adjusted  that 
the  bight  of  the  diagram  will  be  less  than 
I1.,  inches.  Figs.  5  ami  6  show  diagrams 
taken  with  a  20-pound  spring.  The  curve 
.11!  gives  the  pressure  variation  during 
the   exhaust    stroke.      If   the   exhaust    valve 

late,    or    the    exhaust     p 

iri  too  Small,  or  there  are  too  many  bends 
ill  the  exhaust  line,  this  line  will  drop 
more  slowly  to  the  pressure  of  2  or  3 
pounds,  as  shown  in  the  diagram.  The 
more  quickly  the  exhaust  sa^s  can  he 
got  rid  of.  the  less  will  he  the  back  pres- 
sure 011  the  piston,  and.  therefore,  the 
lower  available  tot  work.  Another 
advantage  is  that  if  the  pressure  falls 
quickly,  the  temperature  will  fall  quickly, 
ami  the  engine  will  run  much  cooler; 
furthermore,  if  the  cylinder  is  at  a  lower 
temperature  a  greater  weight  of  mixtufl 
will  he   taken   in. 

The  diagram  shown  in  big.  t>  was  taken 
from  a  two-cylinder  vertical  engine.  The 
ri-e  in  pressure  at  the  end  of  the  exhaust 
stroke  was  thought  to  be  due  to  an  ob- 
struction in  the  exhaust  pipe,  but  this 
was  taken  down  and  found  clear.  As  the 
engine  was  rigged  for  experimental  ptir- 
pOSi  .  a  branch  from  the  exbau-t  pipe 
close  to  the  engine  could  be  opened.  When 
tlii-  was  done,  the  exhaust  line  ..11  the 
diagram  dropped  to  within  2  pouil 
mospheric  pressure,  showing  thai  the  ex- 
haust passages  were  either  to,,  small  or  ton 

long. 

If  the  exhaust  valve  closes  too  .arl\, 
part  of  the  exhaust  gases  will  be  cnin- 
pressed  and  suction  will  not  begin  at  the 
beginning  of  the  stroke.  This  Would  be 
shown  by  a  rise  in  pressure  at  the  end 
of  the  exhaust  stroke.  In  Fig.  6  the 
suction  line  does  not  cross  the  atmospheric 
line  until  part  of  the  suction  stroke  has 
been  made;  consequently,  too  little  fresh 
mixture  was  taken   in. 

Referring  again  to  Fig.  5,  the  suction 
pressure  is  shown  to  he  4  or  5  pounds  les 
than  atmospheric.  A  quick  drop  in  pres- 
sure with  a  consequent  rise  at  the  begin 
ning  of  the  stroke  shows  that  the  inle 
valve  did  not  open  soon  enough.  Th< 
compression   line   crosses  the  atmospherii 


.     BD    . 
The  ratio  -g-p  give 


line  at  the  point   P. 

the  volumetric  efficiency,  that  is,  the  ratio  0 
the  maximum  amount  of  fresh  niixtur 
that  .an  be  taken  into  the  cylinder  t 
the  piston  displacement. 

The  diagram  in  Fig.  5  was  taken  froi 
an  engine  with  an  automatic  inlet  valvi 
The  volumetric  efficiency  for  this  type  1 
valve  varies  from  So  to  85  per  cent  Thi 
may  be  increased  considerably  by  usin 
mechanically  operated  valves. 
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Single     Belted     Electric     Elevators 

Essential  Features    of    the    Construction    and    Operation    of    the  Mech- 
anisms That  Are  Employed,  with  Especial  Reference  to  Motor  Control 

BY      WILLIAM      BAXTER,      J~R. 


'  \  VTORS 

belted  electric  eh  vators  a 
Strutted    s<>    that    tin-    direction 
tion  cannot  be  reversed  without   reversing 
the  direction   in  which   the  motor-driving 
belt   runs;   therefore,   they   must    I 
■ted  b)  a  1111 'tor  arranged  to  run  in  either 
direction — a    reversing    moti  r.     To   make 
or    run    either    wa\     at    will    it    is 
Her  that 
will  make  the  proper  changes  in  the  arma- 
ture connections  when  moved  in  oppositi 
direction-. 

Hie  simplest  way  in  which  a  motor  and 
a  single-belt  elevator  machine  can  be 
connected  is  shown  in  Fig.  10.  in  which 
the  motor  is  •shown  at  .1/  and  the  elevator 
machine  at  B.  The  controller  consists  of 
an  automatic  rheostat  //  and  a  reversing 
switch  A'.  The  lever  /.  serves  to  lift  the 
brake  shoe  when  the  elevator  machine 
nd  to  li  iwer  it  on  the  brake  when 
the  machine  i-  to  lie  stopped.  The  switch 
'ever  \",  when  moved  upward, 
the  motor  circuits  so  that  the  armature 
will  rotate  in  one  direction,  and  when 
moved  downward  it  connects  the  circuits 
so  that  the  armature  will  rotate  in  the  op- 
lirection.  All  the  lines  in  this  dia- 
gram that  represent  wires  through  which 
the  current   always   flows   in   the   same   di- 

have  arrowheads  on  them  to  in- 
dicate what  this  direction  is,  and  the  lines 
that  represent  wires  through  which  the 
current  flows  in  one  direction  when  the 
run-  up  and  in  the  opposite  di- 
when  the  elevator  runs  dawn  have 
doable    arrowheads    to    indicate    this    fact. 

tact   segments   1  of  the   reversing 

switch  .V  are  connected  with  the  line  wire 

gments   2  connect    with   the 

which  carries  the  current  1  the 
magnet  //'  of  the  automatic  rheostat. 
Segments  ?  and  /  are  connected  with  the 
and  <i".  which  lead  to  the  com- 
■  brushes.  Segment  s  connects 
with  the  wire  />  that  lead-  to  the  swivel 
end  of  the  rheostat  lever  //  If  the  lever 
■V  of  the  reversing  switch  is  raised,  the 
bridge  plates  on  it-  left  end   will  connect 

lent-   /.   2  and    /  with   each   other. 

■  connect  the  segments  3  and  5; 
then  the  current  in  the  main  line  1/  will 
pass  to  the  wire  </'  and  therein  to  the 
lower  commutator  brush,  through  the 
armature  to  the  upper  brush  and  the  wire 
a",  thence  to  the  segment  3  and  to  the 
wire  b  and  on  through  the  other  circuits 
in  the,  direction   indicated   by   the   arrow- 

Tf  the  lever  .V  is  moved  down- 


ward.    •  plates     on     the     right- 

hand    end    .if    the    lever    will    connect    the 

d    '  h  1'     ■  ach  other, 
and  also  connect   die   segments    :  and  5; 

then    the    current     from     the     wire    ,1     will 

the    wire    ,/"    to    the    upper 

commutator  brush,  through   the  armature 

to  the  lower  brush,   thence   to  the   wire  a', 


and  through  the  segments  ;  and  5  to  the 
and  follow  the  paths  indicated  by 
iwheads.  This  change  of  the  di- 
rection of  the  current  (lowing  through 
the  armature  will  cause  it  to  run  in  the 
opposite  direction.  Whether  the  lever  \" 
is  moved  up  or  down,  the  segments  2 
will  connect  the  wire  <-  with  the  main  line 
wire   a.  so  as   to  permit  current   to   pass 


the    magnet    //'   of   the    automatic 

.starter,  which  will  gradual!)  cut  out  tht 
-tarting  resistance  from  the  armature 
circuit. 

From  the  wire  a,  a  branch  wire  d  leads 
to  .1  binding   post  on  the 

corner  of  the  motor.  ["his  connect-  with 
the  shunt-field  winding  of  the  motor,  the 
other  end  of  which  is  carried  to  the 
lower  left  hand  post,  from  which  the  wire 
I'"  carries  the  current  to  the  wire  c,  lead- 
ing hack  to  the  line.  It  will  he  char  that 
the  shunt  Held  coils  are  permanently  con 
nected  in  the  circuit,  and  that  1 
way  to  cm  o|i  (he  current  is  by  opening 
the    line    switch    \.      This    method 

nection  is  used  to  .-,  the  cir 

cuit  of  the  shunt-field  winding  every  time 
the  motor  i-  -topped.      I  he  object  of  keep 

shunt-field    circuit    closed    is    to 
obviate  the  danget   of  injuring  the  insula 

lion  b)   the  destructive  action  of  the  high 
electromotive    force    induced    in    1 
coil-  whenever  the  circuit  through  them  is 
opened,   all   of   which    was   explained    in    a 
previous      article.        With      nonreversing 

1-  no  danger  of  this  kind 
the  shunt-field  winding  and  the 
armature  can  he  connected  permanently 
so  that  the  current  (lowing  through  tin 
field  winding  doe-  not  dit  out  instantly, 
and  there  i-  no  inductive  action  of  serious 
magnitude.  With  reversing  motors,  how- 
ever, it  is  possible  so  to  arrange  the 
switches  and  circuit  connections  as  to 
open     thi  bl  1  ween    the    shunt 

field  and  the  main  line  every  tine  the 
motor    is    stopped,    and    at    the    same    time 

n    the    shunt-field    circuit 
(hi-     can     he     accomplished     will     he     ex- 
plained  pre-ently. 

Following  the  path  of  the  current  after 
it  passes  through  the  rheostat  lever  // 
'and  the  resistances  A',  it  reaches  the  win- 
s' and  then  passes  to  a  binding  post  on 
the  upper  right-hand  corner  of  thi 
frame       This    wire    connects    wit! 

winding  thai   i-  in   series  with  the  arma- 

!    by    the 

thn  uigh   the  armature. 

eries-field  coil-   are  generally   used 

to  increase  the   field   -trength   and   thereby 

to  keep  down  the  armature  current   while 

starting  the  motor,  but  in  some  cas 

I  to  keep  down  the  armature  cur- 
rent when  lifting  extra-heavy  loads.  When 
1  are  used  for  the  sole  pur 
pose  of  keeping  down  the  current  in  start 
ing,  the  controller  is  so  made  that  when 
the  motor  reaches  full  speed,  and  after  all 
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:i  in  circuit 

will.     In    Fig 

lever  /. 

•■■d  with 

I  he  type 
of  reversing  switch  illustrated  in  the  dia- 
gram,   Fig.    to,    i^    used    •  nly    with    small 

wer,  be-  ' 

of  thi-  kind  do  not    stand 

well   thi  arc   likely   to 

to  if  they  have  to  carry  the 


W.-~wf~w)  f»\^ 


i  the  bridge  li 

3    and    /, 

and  the  '  contacts  7  and 

8,   the   direction    of   the   current 

the  win  •  evet  sed,  as 

iv«  ing  the  paths 

1     through     the     reversing 

switch  from  the  wire  a'  for  the  two  posi 

In  whichever  di- 

the    lever    A"    may    lie    ill'  ved,    the 

nnected  with  the  wire 

i;'  and  current  will  pass  to  the  magnet  //' 

witch   in  in 

Reversing    switches    for    large    motors 

arc  made   in   many    fi  of  which 

rated  mechanically 

nets.     In  s<  in 


such    that    it    can    withstand    severe    arcing 
for  a  considerable  length  of  time  I « 

tslj  damaged.  A  dl  11111- 
type  reversing  switch  "t'  I'utler- 1  lammer 
make  is  shown  in  Fig.  13,  and  a  wiring 
ing  the  way  in  which  it  is 
d  111  the  circuit  is  given  in  Fig. 
i-i.  In  this  diagram  the  statii  nary  linger 
contacts,  shown  on  the  side  of  the  drum 
in  I  ig.  [3,  an  in  irked  ;.  >,  3,  /.  5,  6,  ;.  8, 
and  the  connecting  segments  on  the  cyl- 
inder are  marked  <>.  10,  ti,  i.\  13,  /;,  15, 
16.  If  the  cylinder  is  rotated  so  that  the 
connecting   segments   move   to   the    right, 

Segments  p  and    TO  will   pass   under  lingers 

and  8,  and   segments    13,  14,  IS  and  16 

will    pa--    under   lingers  J,    ?,  ./   and   5,  and 

the  motor  will  be  set  in  motion  in  one  di- 
rection.    If  the  cylinder  is  rotated  in  the 


lired    for   mot 
shows   a   -witch   of 
this    class    made    by    the    Cutler-Hammer 
Company,  and  the  way  in  which 

I    in  the  circuit 
ii    in   the   wiring  diagram.    Fig.    12. 

complete  the  circuit  with  the 

gh  all  the  wit  stem  the 

current  flows  always  in  the  one  direction 
indicated    by    the    ar' 
the   wire    b'   and    h" ,   which    con- 
commutator   brushes   with   the  contacts  4, 
5    and  switch. 

Through  these  wires  the  current 
one   direction   when    the    switch   lever   .V 
is   moved   downward   to   connect   contacts 


even   switches   of  t'.i 

of  Fig.  II  are  used  for  such  service,  but 
when  they  are  -<•  used  it  i-  in  connection 
with  main-line  switi  '  ;ed  so  thai 

the    reve:  h    is   not   moved   until 

after  the  circuit  is  closed  or  opened  by 
the  main-line  switch.  With  this  arrange- 
ment of  the  circuits  there  is  no  1  ! 

because    the    1 1  mtai  I 
arc   never   drawn   apart    while   there   is   a 
current  passing  through   them  ;   therefore, 
•    no    possibility    of    producing    a 
spark. 

A    common    form    of    reversing    switch 
used   when   thi  n    at   the 

switch   1  in  the  act  1  f   starting   is 

what  i'  known  as  the  drum  type.  This  is 
the  kiiT1  1    11    on   tn  illey  cars, 

if    it-   contacts   are 


opposite  direction  so  that  the  segments 
move  to  the  left,  segments  /.,'•  and  /;  will 
pass  under  lingers  7  and  8,  and  segment 
').  i".  1:  and  12  will  pass  under  fingerj 
/,  3,  /  and  5,  and  the  motor  will  be  set  i" 
motion  in  the  opposite  direction.  With 
the  connections  of  the  lingers  and  cylinder 
;<  gments  last-named,  the  path  of  tin-  cur- 
rent through  all  the  wires  .if  tin-  system 
will  be  as  indicated  by  the  arrowheads, 
.iid  the  dotted  arrows  show  how  the 
pa--  from  one  linger  to  the 
others  through  the  connections  made  by 
the  connecting  segments  on  the  drum. 
These  segments  are  connected  with  each 
other   as   indicated   by   the  heavy   vertical 

lillc-. 

Tn    the    wiring    diagram,    Fig.    »o,    the 
shunt-held    winding   circuit    i'   kept   closed 
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when  tlu-  motor  i-  stopped  by  n 
its  being  connected  permanently  with  the 
wires  a  and  r.  In  the  diagram,  Fig.  u, 
the  shunt-field  circuit  is  also  kept  per- 
manently closed  by  the  connection  of  the 
i ml  f'  with  the  wire  a,  and  of  (he  end  g" 
with  the  wire  d'  at  the  point  h.  In  Fig. 
14.  however,  the  shunt-field  circuit  is 
opened  every   time  the   motor   i-   stopped. 


Generally,  when  the  switches  are  made  so 

.,-  to  operate  in  this  waj  a  high  resistance 

circuit  is  connected  across  the  shunl  field 

terminals  when  the  switch  is  opi 

that   the  high-voltage  current   ind 

the   field  coils  may   lie  able   to  discharge 

tins    circuit.      In    some    .  .; 
circuit    is   kept    constantly   close. 1,   and    in 
others  it   is  closed  just  before  the  motor 


ire  broken,  and  opened  just  alter 
d  in  starting.      I  he  waj   in 

which    the    switches    are    an 

complish    the    latter    result    will    be    shown 

later. 

The  exact  operation  of  the  apparatus 
rcpn  s,  im.l  in  Figs.  10,  i-'  and  14  may 
not  be  clearly  understood  owing  to  the 
tact  that  the  several  parts  are  n..t  -o  .Il.- 
to  show  the  changes  in 
.ted  by  the  movement  of  the  re- 
versing  switch  as  clearly  as  might  I..-  de- 
sired :  hut  the  principle  can  he  in. 
tirely  clear  by  reference  to 

iagram,  Fig.  15.  In  this  diagram  the 
arrangement  of  the  reversing  switch  has 
been  modified  >,,  as  to  In-  able  to  run  the 

licating  the  wires  in  a  mot 
11. .inner.      The    two    b  \"    and 

sent  the  bridges  on  the  lever  A" 

of  Fig.  to  ami  ..11  either  side 

■-  of  the  latter  dia- 
gram. The  shunt-field  winding  is  repre- 
sented at  /•'.  ./  is  the  armature  and  .V  is 
the  series-:"!,!, 1  winding.  It  will  he  noticed 
that  (he  shunl  field  is  permanently  con- 
with  the  line  wires  4-  and  — . 
When  the  bridges  .V  and  .V"  arc  in  the 
central  position  shown,  the  circuits 
the  armature  and  through  the 
soldi,  id  magnet  //'  are  open.  This  fact 
can  he  more  clearly  seen  in  Fig.  16  which 
illustrates  the  connections  ill  the  simplest 
possible  form,  showing  the  conditions 
when  the  motor  is  stopped.  Looking  at 
Fig.  15  it  can  be  seen  that  the  only  change 
made  in  the  connections  when  the  bridges 
A"  and  A'"  are  moved  to  one  side  >,r  the 
o thcr  is  to  reverse  the  connections  of  the 
armature  terminals.  ;  bi  1; 
with   A"  when  the  latter  is  moved  to  the 
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MIlMU      Is 

re  i>  broken 

and    mi  .inliiii.il>   thi 

r  is  rim- 

counter 

nearly 

the  line  e.m.f.  that  the  difference 

to   keep   up  an   arc 

of  an>    length,  and  this  difference   is  the 

,  .u   act-  to  produce  an  arc. 

If  the  ■  ted  and  then  cut  i>tT 

i   fair  start,  as  is   the  case 

;  itor  misses  a  landing  and 

im  -ri    farther, 

then   the   arcing    will   be    severe,   because 

in   such   a  case   the  counter  e.m.f    of   the 

armature  is  low  and,  therefore,  there  will 

nsiderable   difference    between    it 

and  thi  "'  current 

across  the  switch  contacts  as  they 

irated.     <  Iwing  to  this   fact   it   is 

to  arrange  the  controller  switch 

contacts   so  as  to  keep  the  armature  cir- 

ed   in   the  act    of    stopping,   and 

isily  done  by  a  slight  modification 


but  the  shunt-tield  winding  ami  the  mag- 
net //  at  d  with  each  other  in 
the  way  shown  m  Fig.  l8;  then,  when 
the  mil  the  current  induced 
in  the  field  winding  circulates  through  the 

mil    of    the    magnet.     Hi. wing     tli 
in  the  ilirectii.ii  opposite   to  that    ' 
by  the  arrowheads  on  the  wire  e.      ["his 
onsiderable    protec- 
tion  t"   the   shunt-field   winding 
although    there    is    an    inductive    action    in 
of  the  magnet   //'  when  the  in.!  >r 
circuit    is    cut    off,    it    is    very    much    less 
than     thai     in    the    held    winding,     because 
li  i    i-   very  much   larger  and 
has   im. re  turns  .if  wire  mi   it. 


Primer  of   Electricity 


implest  electrical  circuit  is  one 
in  which  the  entire  current  passes  through 
all  of  the  conductors  which  form  thv  cir- 
cuit. 

uch  a  circuit.  1 1  ere. 
/)  i>  supposed  t'.  he  a  source  of  electricity, 
such  as  a  dynamo,  and  the  mx  crosses  in- 
dicate six  devices — say  arc  lamps — through 


In   Fig,  _■  one  "terminal"  of  the  dynamo 
l>  is  marked  "     "  and  the  other  ■>",    " 
these  marks  signify  "positive"  and 

["hi  positi\  i  iii  minal  ol  a  dj  iiatnl 
.  it  othi  r  -""i  ci  "i  eli  H 
that  fri  in  which  the  current  goes  out  to 
Mi.  outside  circuit;  the  negative  termini 
is  the  one  in  which  tin  current  return  in 
completing  its  course  through  thi    circum 

If  the  circuit  shown  ill  Fig.  J  were 
connected  to  the  dynamo  as  rcpresentfl 
in  Fig  3,  then  the  current  would  iluw 
through  tin  circuit  in  the  opposite  direc- 
tion.   ,i-    indicated    b)     the    arrows. 

Ever)    electrical   conductor   offers   some 
resistance    to    the    passage    of    i  I. 
hence,  all  electrical  device    offer  resistant! 
:  rrent  flow       In  fori  ing    ;i   current  to 

flow    through   a    circuit,   therefore,    a  cfl 
tain  amount  of  pressure  is  used  up. 

The  toial  resistance  of  a  series  circuit 
is  equal  to  the  sum  of  the  resi-' 
its  various  part-.  Referring  to 
and  ,?,  if  the  rcsistanci  of  each  lamp  is 
5  ohms  ami  the  resistance  of  all  of  tin- 
ware in  the  circuit  is  o.o  ohm  and  the 
resistance  of  the  dynamo  itself  is  o  I  ohm. 
the  resistance  of  the  complete  circuit  will 
be 

(6        -I  4-  o.g  +  O.I  —  .11  ohms. 

Tn   the    previous   primer    chapter   it    \vn- 


-O     Cl- 


ot" the  reversing  switch  of  Fig.  15.  This 
modification,  shown  in  Fig.  17.  consists 
in  connecting  the  terminal  wire  J'  of  the 
shunt  tield  to  the  contact  .'  instead  of  to 
the  point  ./  (as  in  Fig.  151  and  in  making 
the  contacts  ?,  ,>.  1  and  i  longer  than  tin- 
contact  /.  With  this  arrangement,  when 
the  motor  i-  started,  the  bridges  .V  and 
.V"  are  carried  over  as  far  as  they  will 
go,  the  line  )'  indicating  the  position  when 
the  movement  is  to  the  left.  In  stopping, 
the  bridges  .V  anil  .V"  are  not  returned 
ition,  hut  only  as  tar 
as  the  line  .V.  and  the  connection  with  the 
line  is  brok  n  through  the  separation  of 
the  contact  /  from  the  hridgc  V.  hut  tin- 
motor  armature  and  tield  coil-  are  left 
connected  in  a  closed  cir 
clearly  shown  in  Fig.  18.  When  this  ar- 
rangement of  the  reversing  switch  is 
used,  no  arc  is  produced  except  between 
the  contact  /  and  the  bridge  plate  V.  as 
this  is  the  only  point  at  which  the  cur- 
rent is  broken.  Thi-  arc  is  small  he- 
cause  the  inductive  action  of  the  field  is 
prevented  by  the  e.m.f.  generated  in  the 
armature,  which  tends  to  keep  up  the 
current  flowing  through  the  field  winding. 
In  some  cases  the  armature  circuit  is 
not  keot  closed  when  the  motor  is  started, 


-r- 


which  the  current  from  the  dynamo  passes. 
Such   a   circuit    is   called   a    "series"   cir- 
cuit   because    the    current    passes    through 
all   of   tin-   apparatus   "serially" — one   after 
another.     111   course,  tin-  passage  of  cur- 
rent through  the  whole  circuit  is  practical- 
0US    when   the   circuit    is    first 
01      completed,     and     continuous 
after     that,     hut.     nevertheless,     it     passes 
through    the    various    part-    of   the   circuit 
one  after  the  .tlnr.     "Series,"  therefore, 

in    electrical    1.  .    ..us     connected 

successively,  in  sequence.  The  dynamo  /) 
and   the   lanip-    represented   by   cro  in 

I  ig.  _•  .  1  r.     aid  to  bi   "ci  mm  cted  in  series  " 

In  a  series  circuit,  the  current  passing 
through  any  one  element  of  the  circuit  is 
exactly  the  same  as  that  passing  through 
any  or  all  of  thi  other  elements  or  parts 
of  tin-  circuit.  For  example,  if  the  cur- 
rent  sent  out  by  the  dynamo  in  Fig  2  is 
to  amperes,  the  current  in  every  part 
of  the  circuit  will  he  10  amperes,  whether 
it  be  in  the  lamp  a,  which  the  current 
passes  fir-t.  tin-  fourth  lamp  />.  or  the  last 
lamp  r. 

The  direction  in  which  a  current  flows 
through  a  circuit  is  determined  by  the 
way  in  which  the  circuit  is  connected  to 
the  source  of  current. 


explained  that  the  electromotive  loo.  1. 
quired  to  overcome  resistance  is  equal  t- 
tin  resistance  in  ohms  X  the  current  i 
amperes. 

In  the  present  example,  therefore,  if  tli 
current   in  the  circuit  were   10  ampi 
pressure  or  e.m.f.  necessary  to   force  tli; 
current  through  the  complete  circuit  woul 

he 

10  X  .V  =  310  volts. 
So    long    as    the   circuit    remains   as  d< 
;i  1  ibed    and    the    dynamo    gem  1  a 
volts,    the    current    in    the    circuit    will   I 
10    amperes.      lint    if    by    any    means   tl 
dynamo    should    he    made    to    increase  i 
e.m.f.    to    372    volts,    then    the   current 
every    part    of    the    circnit    would    be   i 
creased  to 

372  -=-  31  =  12  amperes. 
\gain,  if  the  dynamo  continued  to  ge 
erate  310  volts  and  two  of  the  Limps  we 
removed  from  the  circuit,  leaving  f" 
lamps  and  the  same  length  of  wire,  t 
resistance  of  the  whole  circuit  would 
reduced    to 

("4  X  5)   +  0.9  +  o.i  =  27  ohms. 
and   the  current  would  then  increase  l< 
310  -=-  21   =    14.76  amperes. 
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A    Study    of    the    Boiler    Blow  off 

Its  Function  and   Efficiency;  Causes  and    Effects    of  Impurities  in   Feed 
Water;  Both  Bottom  and  Surface  Blow-offs  Desirable;   Results  of  Analyses 
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aters   fed   into   steam   boili 

me    impurities,    which    are    either 

or  insoluble,  or  hotli.  These  im- 
maj  he  iliviileil  into  two  classes: 
K  and. nonincrusting.  The  former 
up  of  ihe  suspended  matter,  lime 

-dica   and   th< 
and    alumina ;    the    latter    includes 

dium   salts. 

impurities    in    the    teed    water    ac- 

in    the    boiler    In-    the   action    of 

the  concentration  due  to  evapora- 

leat  drives  off  the  soluble 

'.  'hits  reduce-  the  solubility  of  the 

l!y    the    evaporation    of    the 

ito    -team    all    the    impurities,    in- 

the     suspended     matter,    are     left 

.ml   eventually    supersaturation    of 

rming    impurities    is 

when   these   impurities   crystallize 

the   suspended  matter  deposit  as 

letimes  the  combined 

1    heat    and    concentration    causes 

I    reaction    with   a   consequent   pre- 

boiler   with   water   contain 

impurity    will,    by    heat    and    con- 

11.  cause  any  or  all  of  the   follow  . 

tiding    on    the    amount    and    kind 

irity  : 

initiation  of  suspended   matter, 
■ion   ..f   scale   or   slu.  _■ 

■loll. 

tration       if     nonincrusting     <ttb- 

"i  turn  may  cause  any  or  all  of 

»ing,    which    arc    objectionable 

hi      viewpoint     of     economy     and 

verheating   of  plates  and   ti 

waste  of  fuel  due  to  scale,  re- 

1     efficiency    of   the   boiler. 

I  heating  surfaces  in  water-tube 
nd    decreased    water    space    in   all 

aning  and  repairs.  _ 
and  foaming. 
'<'    to    the    investment     in 

put    into   commission    when    it 
ry   to   take   boilers    out    of   ser- 
Ieaning   or    re|iairs. 
fuel  due  to  heat  lost  on   : 

■!   that 

again   to  bring   it   into   service. 

tube-cleaning  machine-,  repairs 

nterest  and  depreciation   on  the 

J  y  invested  and   labor  and   power   re- 

l'"  I    for   operating    them. 

'f  efficiency  in  earning  power   of 
'mp.ved  furnaces  and  stokers  ;  these  are 


!     to    increase    evaporation,    which 
ondingl]     increase-    the    concentra- 
tion of  impurities,  th  a  greater 
deposit  of  seal,  ire  active 

i!     anil     hence     a     great     reduction 

in    the   efficiency   ami   life   of  the   boilers. 

All  type-  of  steam  boiler  are  subject  to 
the  same  general  condition  of  water  con- 
tained in  them  after  they  have  been  under 
steam  for  a  time.  That  is,  on  account  of 
tin-  concentration  and  precipitation  of  im- 
purities, the  water  becomes  foul,  and  to 
eliminate  some  of  the  impurities  and  keep 
down  sludge,  a  part  of  the  water  i-  blown 
oft  while  the  boiler  is  in  servic 
introduction  into  the  boiler  of  any  chemi- 
cal- or  boiler  compounds  increases  the 
amount  of  impurities,  both  soluble  and 
insoluble;    and     increases     the     frequency 

Blowil  11  rally   done   from  the 

lowest  point  on  the  boiler,  on  the  assump- 
tion that  all  impuritii  ision  will 
settle  with  the  heavy  suspended  matter. 
the  mud  or  silt  of  the  feed  water: 
hence  the  name  "mud  drum."  This  set- 
tling may  occur  in  certain  types  of  boiler. 
especially  in  the  return-tubular,  but  it  is 
doubtful  if  such  is  the  case  in  many  of  the 
water-tube    boilers. 

Heat  will  force  out  of  solution  prac- 
tically all  those,  incrusting  solids  which 
make  up  the  temporary'  hardness,  namely, 
the  carbonate-  of  lime  and  magnesia  held 
trbonic  acid,  which  is 
expelled  by  boiling.  These  precipitated  car- 
bonate- may  he  carried  to  the  mud  drum 
or  part  of  the  boiler  designed  to  receive 
them,  or  may  be  deposited  on  the  heating 

The  permanent  hardness,  made  up  of 
the  sulphates,  chlorides  and  niti 
lime  and  magnesia,  i-  not  acted  on  by  heat 
alone,  as  it-  being  forced  ..in  of  solu- 
tion depends  ..11  the  temperature  and  the 
amount  in  solution;  so  that  no  appreciable 
precipitation    of    these    substances 

concentration  is  effected,  and 
concentration  in  the  mud  drum  or  leg  is 
possible  only  to  a  very  limited  extent. 
The  chloride  and  nitrate  of  magnesia  will, 
however,  suffer  partial  dissociation  and 
precipitation,  even  much  below  boiler  tem- 
perature. 

The   nonincrusting   -olids   arc    1 
ever  present  in   feed   water  to  such  an  ex- 
tent as  to  reach  supersaturation  by  evap- 
oration  and   thus   In-   forced   oul 
tion.      Furthermore,   the   solubility   of  the 


nonincrusting    solids    as    .,    rule    increases 
with    the    rise    in    temperature. 

The  circulation   .if  the   water   in   the  re- 
turn-tubular   boiler    is    such    that    there     s 

sludge   in   the 

bottO-l    of    the    boiler.      At    the    water   lit.-; 
tnere     '  ii-iderable    accumula- 

tion of  suspended  matter,  and  no  matter 
from  what  part  of  the  return-tubular  boil- 
er water  is  taken,  it  shows  practically  a 
uniform  diffusion  of  tin-  soluble  impurities. 
In  the  water-tube  boiler  an  entirely 
different  state  of  affairs  exists,  varying 
with  i    boiler.      Some    water- 

boilers  are  provided  with  mud  drums, 
others    with    lce.s    from    which    the    bio 
1-   'aken:   in   others   th,  ,.,.,,[ 

at    the   lowe-t   point   with   no   special   pro- 

the  feed  water  enters  the  steam  drum, 
mixes  with  the  water  in  the  boiler  and 
-  down  a  Sank  ..f  tube-,  where  it 
is  heated  to  boile*  temperature,  which  is 
supposed  t..  briny  about  the  precipita- 
■f  the  scale-forming  matter  and  carry 
it.  together  with  the  suspended  matter  in 
the  feed  water,  int..  the  mud  drum,  to 
which  the  bank  of  tubes  i<  connected  and 
through  which  ali  ,  ntering  the 

boiler   circul 

In  other  types  the  mud  drum  is  not  in 
lirect  path  of  the  circulating  water 
but  is  a  dead  end  :  in  this  type  the  water 
in  the  mud  drum  is  practically  static. 
In  other  types  of  the  water-tube  boiler  the 
water  is  fed  through  drums,  tubes,  pan-, 
etc..  in  the  boiler.  -.,  a-  to  heat  the  H 
'"  boiler  »"  -  'ore  mixing  with 

the    water    in    the    boiler,    and    depending 
upon    the     circulation    to    carry    the 
pended    impurities    in    the    feed    water. 

if  solution,  to  the  low- 
if    the     boiler    or     the    blowoff 
opening.      The    mud   drum    or   blowoff   is 
usually  located   in  the  coolest  part  of  the 
setting,    or.    in    other    words,    where    there 
are  the  least  circulation  and  evaporation. 
The  blowoff  is   intended  not  only  to  rc- 
nded     matter     and     deposited 
duce    Ihe    coi, 
"f    the    s,,l„|,|c    impurities:     therefore,    it 
should  be  -o  located  that  a  minimum  quan- 
ater    will    remove    the 
greatest  amount  of  suspended  matter  and 
that    portion    of    the    water    showing    the 
greatest    concentration    of    soluble    salts. 
The  greatest  concentration  of  soluble  im- 
purities  occurs  i„  that  p;  -  ..,,,.- 
where  the  evaporation   is  most  rapid,  and 
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not   in   I  part,   where  little   or 

The   bldwoft    from   the   mud   drum   t>r 

imply  that 
in  the  immediate  vicinit)  of  the  opening,  so 
that  in  those  boilers  having  a  dead-end 
drum  or  leg,  the  gr<  I   the  de- 

rided matter  remains  in  the 
ilers  where  there  is  a 
circulation  of  the  water  through  the  mud 
drum  or  leg,  it  must  necessarily  prevent 
tl10    de|  :l    of    the    suspended 

il  will  be  carried  into 
the  boiler  proper,  whore  with  the  scale- 
forming  matter  forced  out  of  solution,  it 
the  scale  formed. 
There  arc  many  theories  about  ebulli- 
tion in  a  steam  boiler,  but  just  what 
changes  in  the  impurities  in  the  water 
take  place  in  the  boiler  are  not  known, 
nor  can  they  be  positively  determined.  The 
analysis  of  the  feed  water  shows  the  im- 
purities it  carries  into  the  boiler;  the 
analysis  Of  scale  shows  what  has  been 
deposited  as  a  result  of  heat  and  concen- 
tration; the  analysis  of  water  taken  from 
various  part-  of  the  boiler  will  show  that 
reactions  have  taken  place:  just  how, 
when  or  under  what  conditions  they  take 
place   is   a   matter  of  conjecture. 

reactions   1    shall   cite   as   having 
taken   place  are  conclusi  from 

the  analyses  of  many  hui  mples 

of  boiler-feed  water,  blow  off  water  and 
scale:  samples  taken  of  almost  every  pos- 
sible water  supply,  raw,  softened,  etc.; 
blowoff  water  from  nearly  every  typi  of 
r,  operating  under  every  conceivable 
Condition.  There  are,  however,  some  re- 
actions cited  that  do  not  seem  to  have  al- 
ways taken  place.  This  can  only  bi 
counted  for  by  the  presence  or  absence 
of  Other  salts  and  the  difference  in  boiler- 
operating  conditi 

stance,  to  precipitate  calcium  sul- 
phate which,  at  boiler  temperature-,  is 
soluble  to  about  25  grains  per  United 
States  gallon,  it  is  necessary,  if  a  water 
which  contains  only  3  grains  per  United 
States  gallon  is  fed  into  the  boiler,  to 
have  the  temperature  and  concentration 
to  tlie  point  at  which  it  will  be  forced 
out  of  solution  for  that  particular  water. 
This  point  is  a  variable  one  and  depends 
on  the  nature  of  the  other  substan 
solution  in  the  water,  as  well  as  the  tem- 
perature at  the  pressure  under  which  the 
boiler  is  operating. 

An  inct  ase  of  impurities  is  shown  in 
any  boiler  after  being  in  operati 
only  a  few  hours,  and  there  will 
continual  increase  in  the  amount  as  long 
as  the  boiler  is  making  steam,  irrespective 
of  the  amount  blown  off.  (See  the  writer's 
article.  "The  Effects  of  Superheating 
Moist  Steam."  Power,  July  7.  TO08.)  This 
point  is  illustrated  by  the  following  anal- 
yse-, showing  the  raw  water  and  the 
boiler  water  after  four  days'  operation, 
with  regular  blowing  off : 


ind  organic  matter 

Irmi  and  alumina  0 

Calcium  sulphate 

1111  sulphate 
Sodium  sulphati 
Sodium  chloride. 


rotal  solids 
Suspended  matter 


Bleed 

Water. 


,.  33 

,.  06 

1  SO 

0  68 

1  98 
o  II 
11  15 


Incrustiroi 
Nonincrusting  solids 


Concen- 
trated 
Boilei 
Water. 


LO   1  ■ 
21    15 




The    foregoing    analyses   also   illustrate 

the  difference  in  concentration  of  the  dif- 
ferent    -alt-     and     tile     effect     of    heat     on 

forcing  out  of  solution  some  of  thi  salts, 
depending  on  their  solubility  at  the  tem- 
perature and  the  other  substances  in  sol  1- 
tion.  I  he  sodium  chli  ride  I  salt  1  in  the 
raw  water  shows  0.45  gram;  in  the  boiler 
water.  30  grains,  showing  over  66  con- 
centrations. 

Sodium    chloride    may    be    used    a-    a 
basis    for   determining   the   concentration, 
a-    practically    no    chemical    change    takes 
place   between    the    -odium    chloride   and 
the  other  -alt-  in  solution;  also,  because 
im  chloride  increases 
with   the   temperature,   so   that   at    im   nine 
will    there    be    any    material    reduction    in 
the  sodium  chloride,  on  account  of  cehmi- 
cal  change  or  precipitation,  as   the  boiler 
would    not    steam    with    the    concentration 
of  the  sodium   chloride  at  a   point   where 
it  would  be   forced  out  of  solution.      Some 
of    it    may    lie    mechanically    carried    down 
with  the  scale-forming  matter  and  be  de- 
posited   with   the   scale,  but   the  amount   is 
usually  extremely  small,  as  scale  analyses 
rarely    -how    any    appreciable    amount    of 
sodium    chloride,      of   course,    measuring 
the    concentration    of    the    impurities    by 
means  of  any  solubll    salt  i-  liable  to  error 
on  account  of  variation-  in  the  feed  water. 
Sodium    chloride    will    sometimes    react 
with    magnesium    sulphate,    especially    at 
the  higher  temperatures  and  pressures  and 
after   considerable   concentration,   forming 
sodium  sulphate,  precipitating  magnesium 
hydrate,     which     is    very     insoluble     (less 
than    1    grain  per  United    States 
aud    liberating    hydrochloric    acid,    which 
v.  ill    combine    with    tile    calcium    carbonate 
if  present:   if  not,  it   will   attack  the  iron 
of    the    boiler.      This    i;    not    th( 
the  foregoing  analyses  as  there  is  no  cal- 
cium chloride  present  and  the  sodium  sul- 
phate   show-    less   concentration    than    the 
im    chloride. 
Sodium  sulphate  may  also  be  taken  as 
a    measure    of    the    concentration    on    ac- 
count  of   its   great    solubility,   and    its   not 
being  subject  to  chemical   change,   except 
in    concentrated    solutions.      In    the    fore- 
going analyses   the    sodium    sulphate   only 
:entrations    a-    against    66 
for  the  sodium   chloride.     Ordinarily  this 
concentration    should    be    the    same,    but 
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slight    changes    in    the    impurities    in    the 

teed  watei  maj  account  for  the  difl 
'Mure  i-  not  a  sufficient  quantity  of  either 
one  present   to  cause  a  precipitation- anl 

the    scale    from    this    boiler   d.e-   not    -how 
either,    except    a-    tl  [1 

Calcium    carbonate    at     boiler    tempera- 

tries  in  solubility  from  about  'i 
grain  to  8  grains,  depending  on  the  other 
salts   in   solution. 

Calcium  sulphate,  a-  already  explained, 
i-  soluble  10  about  25  grains,  and  in  this 
particular  water  -how-  only  10.13  grains 
(probablj  it-  solubility  for  this  particular 
water  and  temperature),  or  about  15  con- 
centrations as  against  66  for  the  sodium 
chloride,  so  that  in  all  probabilit)  a  col 
siderabfe  amount  of  it  ha-  been  precipi- 
tated, either  a-  suspended  matter  or  as 
scale  forming  sludge. 

The  magnesium  sulphate  which,  a!  bin 
er    temperature,     is    quite     solnbh 
sh,«-  about    1  1   concentrations. 

The  volatile  and  organic  matter  has  a  • 
,1,  ided  influence  oil  the  solubility  of 
various  salts,  but  in  most  water  supplies 
the  quantity  present  i-  not  such  as  will 
affect  the  solubilities  of  other  -alt-  until 
after  concentration.  Volatile  and  organic 
matter  i-  usuallj  present  to  some  extern 
in  scale  but  it  does  not  necessarily  follow 
that  it  will  cause  scale  in  the  absence  01 
lime  and  magnesia  -alts.  Silica,  and  iroi 
and  alumina  oxides  are  usually  presj 
in  mosl  waters  in  small  quantities  am 
they  deposit  as  scale  in  the  boiler. 

The  large  quantity  of  suspended  mat 
ter  is  undoubtedly  due  to  the  impuritie 
pori  .,]  ,,..  of  solution  and  to  the  con 
centration  1  f  the  suspended  matter  intro 
duced  with  the  feed  water.  The  -o.liiu 
Chloride  -how-  66  concentrations,  wliil 
the  suspended  matter  shows  about  M 
Concentration-. 

Other  substances  in  solution  i:i  boilei 
feed  water  may,  under  heat  and  con 
tration,  become  insoluble,  such  as  raaf 
nesium  carbonate,  which  is  quite  -nnil; 
to  calcium  carbonate  as  to  solubility,  1" 
it  is  usually  dissociated  into  magnesiu 
hydrate, and  carbonic  acid:  the  111, 
hydrate'  being  precipitated  and  the  ca 
bonic  acid   going  off  with   the   steam. 

Magnesium     chloride     and     magnesiu 
nitrate    .are    easily    dissociated,    beginnii 
at  200  degrees  Fahrenheit,  into  in; 
hydrate    and    hydrochloric    acid    or   ml' 
acid,  as  the  case  may  be.     Both  acids  a 
very  soluble  at   all  temperatures 
will   rccombine  with  calcium   carbonati 
it   is   present.     If  no  calcium   carbonate 
present,  these  acids  will  attack  the  iron 
the  boiler,  forming  the  corresponding  ir 
salts,  which  react  like  iron  sulphate,  wnl 
will    be    discussed   later. 

The  following  analyse-  will  illustri 
the  decomposition  of  magnesium  chlori 
the  hydrochloric  acid  formed  combim 
with  the  calcium  carbonate  and  the  c 
bonic  acid  going  off  with  the  steam,  ? 
the  magnesium  hydrate  precipitated  for 
ing  cither  scale  or  sludge : 
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Volatile  ami  organic  matter. 
Silica    . 

Iron  am!  alumina  oxides. 
Calcium  carbonate 
Calcium  sulphate 
Calcium  chloride 
Calcium  hydrate  . 

.  sulphate 

!     .'111..!    ,,|, 

M 

Sodium  chloride 


Total  solids 

Suspended  matter  .  . .  . 
Free  carbonic  acid. 

Incrusting  solids 
Nonincrusting  solids 


i  \.i...  ii- 

t rated 

Feed 

Boilei 

n  . 

Watei 

Grains 

Ion. 

(i   35 

o    10 

trace 

1   02 

2  02 

2   11 

7    os 

1     10 

0  33 

o  32 

0    lo 

12    77 

:.  31 

0.80 

0.33 

none 

1    Bfl 

11   99 

0    10 

12   7  7 

From  the  preceding  analyses,  which 
show  what  is  usually  considered 
natural  water  supply,  there  have  been, 
based  on  the  sodium  chloride,  about  uo 
concentrations.  This  water  also  shows 
the  decomposition  of  the  calcium  chloride 
and  the  formation  of  calcium  hydrate,  and 
the  presence  in  solution  of  some  mag- 
nesium hydrate.  This  water  has  a  de- 
cided caustic  reaction.  The  boilers  arc 
operated  at  a  pressure  of  about  175 
pounds. 

A  similar  state  of  affairs  exists  also  in 
the  following  analyses:  being  rather  a 
bad  water.  From  the  analyses  of  the  water 
it  would  seem  that  a  greater  diss 
should  have  taken  place  compared  with 
the  preceding  analyses  The  water  in 
this  case  also  has  a  caustic  reaction : 


Volatile  and  organic  mat 


ter 




ban  and  alumina  oxides 
Calcium  carbonate 

Calcium  sulphate 

1  chloride 


(  .... 
M 


hydrate 


ne-iiim  chloride. 
Maeru-umi  hydrate. 
Bodlum  chloride.  .  .  . 


Total  solids 
Suspended  matter 
Free  carbonic  acid 


-  solids 
Nonincrustim;  solids 


326    13 
14    50 

linn.' 


Magnesium  sulphate  in  it-elf  will  tied 
usually  form  scale.  There  is.  however. 
a  react i..n  between  the  magnesium  sul- 
phate and  calcium  carbonate,  in  which  the 
magnesium  hydrate  i-  formed  and  pre- 
cipitated, carbonic  acid  going  off  witli  the 
steam  and  a  corresponding  amount  of 
calcium  sulphate  being  formed.  This  cal- 
cium sulphate  will,  of  course,  form  scale 
after  concentration  to  the  limit  of  solu 
bility  for  the  particular  water. 

The  following  analyses  will  illustrate 
the  formation  of  the  calcium  sulphate 
from  the  magnesium  sulphate,  also  the 
decomposition  of  the  magnesium  chloride. 
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It  will  he  noted  in  these  analyses  that 
the  concentrated  boiler  watei    -nil  shows 

Some  magnesium  chloride  hut  no  mag- 
nesium sulphal  iction  i-  quite 
common    in    nearly   all    boiler    watt 


i;.i  ■ 
Water. 

1  iralns 

.... 

1    lo 

trace 

6 

1   02 

I  ni 

1    Os 

18.35 

II  25 

0  33 

12.27 

1  OS 

M. ill. 1 

Bullet 

Watei 

iei  t     - 
Ion. 

Volatile  and  organic  mat 

- 

Iron  and  alumina  oxides 

cat  bonate 
Calcium  -ulphate 
Magnesium  sulphate 
Magnesium  chloi 
Magnesium  bydi 

J   so 
0    15 
11    15 

If.  35 

0     28 

0    15 

1  10    1 1 

"lids. 

Suspended  matter 
Free  carbonic  ai 

Encrusting  solids 
Nonincrusting  solids 

I.",    'Ml 

Done 

Is    ,v 
140   44 

Iron    sulphate    i-    sometimes    present   as 
a    re-ult    of  drainage    from   coal   mine-   and 
manufacturers'  waste,  also  sulphuric  acid. 
which,  with  the  iron  of  the  boiler,  forms 
iron   sulphate.     The   iron    sulphate   is   de- 
composed   at    hoiler    temperature-.    liberal 
ing    sulphuric   acid,    precipitating    the    iron 
as   the   oxide,   the   acid   taking   up   a   new 
supply  of  iron,  again  forming  the  iron  5ul 
phate,  which  in  turn  i-  again  dis 
This   cycle   continues   indefinitely   with   an 
increased  corrosion  of  the  hoiler  iron,  cor- 
responding   to    the    increase    of    acid    re- 
sulting from  the  iron  sulphate  introduced 
fn   the   feed   water. 

In  a  return-tubular  boiler,  samples  of 
water  taken  from  the  blowoff  of  a  72-inch 
In  (8-foot  boiler,  the  1.1.  iw  1  iff  1' »  ati  'I 
about  18  inches  fn  m  the  hack  head,  and 
from  a  floating  surface  blowoff,  gave  the 
following  analyses : 


Blowoff 
Water. 

drains  t 
Gal 

Water  from 
Surfao 

er  T.  S 
on. 

Volatile  and  organic  mat- 

3  60 

11    s.-. 
11    15 

a  1111 

0    17 
•11    15 
69  05 

0  31 

Silii  1 

Iron  and  alumin 
Calcium  carbonate 
Magnesium  hydrate 
Sodium  sulphate 
Sodium  chloride. 

0   • 
■A    :.! 
0   25 
96    11 

Total  solids   

Suspended  matter 

Incrusting  solids 
Nonincrusting  solids 

11    1:, 

4    17 
163   .".I 

175  72 

re  2  -'.". 

107  on 

In  this  case  water  taken  from  ,,  floating 
skimmin  hows    practically    the 

same  analysis  as  from  the  bottom  blow- 
off,  except  that  the  amount  of  suspended 
matter  shows  about  i>u  grains  per  United 
States  gallon,  showing  that  a  surface 
blowoff  is  more  efficient  in  this  type  of 
boiler  than  the  bottom  blowoff,  on  ac- 
count of  the  reduction  of  suspended  im- 
purities. 

A    water-tube   boiler  of  standard   make 


349 

(which    I    -hall    desigl 

with  a  mud  drum,  was  fed  with  a 

water    of    the    following    ai. 

'.  .  n. 11. 


\  "1  ml.    .                           n  i,., 

Grains  pel 

.1    ■  . 
trace 

1  25 

0  s-, 
11    11 
II   77 
12    21 

0    ,0 
11     ,  . 

23.96 

1.  05 

2  B2 

20   jo 

Iron  .111.1  alumina  oxides 

'  alcium  c  0  bonate 

Magnesl 

lum  hydrate 
Sodium  < 
Sodium  sulphate 

s... hum  chloride                 

sodium  oltrate 

Total  solids 
Suspended  m  1 

Incrusting  solids 

After  being   in  operation   for  aboul   700 

hour-,    the    blowoff    showed    water   of    the 
following  anal 


Blowoff  Water. 


drains  per 
V    s. 
Gallon 

Volatile  and  organic  matter 
Silica 

0.10 

Iron  and  alumina  o 

t  rae 

Calcium  carbonate 

Magnesium  hvdrate      . 

Sodium  carbonate 

9.06 

2:.s   us 

Sodium  sulphate 

Sodium  chl le 

Sodium  nitrate 

5.10 

382 . 50 
17.80 

Total  solids        

Suspended  matter 

Incrusting  solids 

379 . 26 

On  the  other  hand,  water  drawn  from 
the  gage  column  at  the  same  time  ana- 
lyzed as   follows: 

Water  from  Gage  Collmx. 


<  oain-  per 

V.  s. 
Gallon 

Volatile  and  organic  matter 

0.15 

2  15 
trace 

0  n 

1.     ,s 

O     S   , 

t:;s  07 

175    -o 

s   .-,0 

635.81 

11  on 

3  74 

- 

Calcium  carbonat. 

Magnesium  hydrate 

1 bonate 
Sodium  sulphate 
Sodium  chloride 

Sodium  nitrate 

Tolal  solids 
Suspended  matter 

1               ■  solids 
Nonincrusting  solids 

No  sample  was  obtainable  from  the 
surface,  a-  the  hoiler  in  question  had  no 
-urface  blowoff,  hut  if  the  suspended  mat- 
ter shown  in  the  analysis  of  water  from 
the  surface  blowoff  of  the  return-tubular 
-  .-i  basis,  the  water 
at    the    surface    would    show     t|,, 

.lion    of    both     SUS]  ' 
and    soluble    impurities.      This    would    be 
in    the    steam    drum    and    not    in    the    mud 
drum. 

The  analyses  of  samples   from  the  feed, 
bottom  blowoff  and  water  column   in  an- 


("Type 

■  ,1  with  a  mini  drun 

d  where 


. 


- 


■ 

ios  :: 

■ 

■ 


-   iii  this 
pie    with 

matter    and    in    the    soluble    impurities; 

■  i    in    the 

■  1  matter  than 
t'rotn  the  regular  bl 
Any  i  -  might 

condition   of 
n.l  iii  nearly  every  case  the  anal- 
taken  from  ;' 

:  ible    im- 
the    water    from    the 

few  instanci 

inn  than  from 
ivoff.    and     ■ 

lined    from    I  the    sus- 

and   \" 

ilers    the 

nd  to  be  in  the 

water  in  the  steam  drum  at  the  water  line. 

The  location  of  (hi  the  bot- 

jsumption 

that    thi  matter    woul 

out.     Thi-   « 

and  very  little 

if  any  vhile   the 

uspended 

matter   introduced    in   the   raw   water.  m- 

with    that    formed    by    t! 

■ 
i 
which  the    remainder 

eventually  as 

There  seem*  to  1" 
-uspended  impurities  to  collect  at  the  -ur- 
:um  may 
be  more  or  le-s  broken  up  by  tl 
leaving  the  water,  but  the  upward  current 
of  the  steam  and  water  tend  to  carry  the 
suspended  matter  to  the  surface,  where 
much  of  it  is  held  by  the  surface  tension. 
All   these   force-  tend   to  make  the  water 
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:    rather   than   the   mud   drum. 
I  akinf 

al  loca- 

he   removal  of 

impuriti.  d    ""id    drum, 

: 
lutelj   es- 
.i  blow- 
in  addi- 

litions,  bj    re- 

1   impur- 

ntration   of   the 

oi  omj    in  fuel 
nice. 
It  j-,  ,  that  the  water 

the  best 

sible  and  low  Its.     If  natural 

.     radically  free  from  lime  and  mag- 
btained,    nearly 
all  natui 

lied    and    lilt,  i  •    thereby 

prevent  ■ 


August  31,  1909. 
The  Inception  of  the  Steam  Loop 
By  James  1 1.  Bli  ssinc 


leant  loop  i-;  a  device  for  return- 
ing the  water  of  condensation  from  a 
heating   system,   located   below   the   water 

level     of     the     holier,     directly     hack     into 

r  without  in  any  way  opening  to 
the  atmosphere. 

Under    favorable   conditions   thi 

loop    will    work    a-    well    .1-    though    the 

ila  ed  high   enough 

above    the    water    level    in    the   boiler   to 

perhiit  all   the  watei  ation   to 

graviate  hack  into  tin-  boiler. 

In  a  general  way  the  modi  of  operation 

;li!- :      The  heating  system 

i-    so    arranged    that    the    watei     of    1  on- 

densation     from    the    different    radiators 

.    toward    some    low    point    and 

p  of  a  receiver. 

After  thi-  is  done  it.  i-*  found  that  owing 

,;    in,    velocity  of  the 


HE    STEAM    LOOP 


■  ill  necessary,  ation  will 

take   place   and 

•  l'\.  and  that  at  the 
entration  to  remove  tin    s 
quantit}  and  insoluble, 

with     a     minimum  blowoff 

However    -mall    the    amo 

I    nonincrusting    M>lids   may 
In-  in  any  natui 

■i.    hut    a 
-:llt  about 
by   blowing   off  and   replacing  with   fresh 
.iter. 
Blowii  ■    to  im- 

prove the  conditions  under  which  a  boiler 
i-    to     make     steam    and     t' 

boiler    should   be   supplied   with    p 
located  blowoff  valves   and  an   intelligent 
engineer  to  use  them. 


It  i-  stated  that  a  rust-preventii 

i man  manufac- 
turing company,   cot  iting   ir-  .11 

1 
lytically  with  zinc,  and  finally  heating  this 
coating,  'lain   an   alloy  of  the 

two   metals   which   ha-   the   same   potential 
a*  zinc. 


FIG.    -'.       DIAPHRAGM    THAI' 


hrough  tin-  different  pipes 

ndensation    due    to    radiation,    the 

1    in  the  -mall  drip  receh  el 

i-  much  less  than  that   in  the  boiler.      In- 

line  the  hight,  or  the 

iOp  ;  .U  must  be  employed 
so  that  the  water  will  gravitate  through!  it 
into  the  boiler;  that  i-  to  say,  if  there  is 
ten    pounds'   difference    in    pressure,    the 

3    of   tlu-    loop    should   extend 

about    thii  j    fei  I    above   the    water   level 

in    the    boiler,    since    a    column    of    water 

i  .|,    i-    equal    to    onj 

pound   pressure,    and,   given   a    differencl 

i;re    of    ten    pounds,    it    would    re- 

111    of    water    _>.?    feet   high   to 

equal   this   difference   in   pressure.     If  we 

make  the  loop  30  feel  high  we  shall  have 

an  additii  nal  length  of  7  feet  with  which 

iine    friction.      The    water,    after 

it   reaches  the  tup  of  the  loop,  compos* 

of  a  largi  of  pipe  will  flow  into 

I   r  through  the  descending  leg  with 

ity  due  to  the  extra  seven  feel  ads 

ed  i"  tie-  discharging  leg. 

Some  of  the  steam  loops  that  have  beM 
in  use  were  constructed  similar  to  Fig.  f- 
This  style  'if  -team  loop  was  brought 
1,,   lli,    attention   of  the  public  about    [S3 
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In  the  loop  sin  \vn  ii   is  not   necessary  to 

in  llie  water   from 

n\   radiators  a-  there  is  onlv  one  shown. 

Referring  to  Fig.  1.  ci  is  the  boiler,  b  the 

radiator.  .'  the  drip  pipe  from  the  radiator. 

e   return   ley,   .'   a   short    piece   of   pipe 

i;er    than    the    receiving    01    discharging 

which     f<  mis    the    receiver,    or    sep- 

is    the   main    steam   pipe    foi 

plying    the    system,    g    is    a    check    valve 

ling   toward   the   hoiler   to   prevent    the 

ter  returning  In  the  system.  It  and  r  arc 

ins   that    will 

plained  later. 

•.irt  the  loop  in  operation  with 
,ni  ill  the  hoiler.  we  1'ir-t  open  the 
il  valve  1  to  admit  steam  into  the  radi 
r,  then  open  the  steam  hand  valve  It 
it  ..pens  to  the  atmosphere  and  the 
entering  the  radiator  will  displace 
air   and    water    from    the    radiator    up 

the    large    pipe    r.  down 

ging    leg    d   that    leads 
pipe  ,-  and 
through    the    hand   valve   It    to   the 
here.     When  the  air  and  first   water 
11  removed  from  the  system,  close 
■  1  valve  It  ami  after  the  discharging 
ome    nearlv     full 
,vater  of  condensation,  the  circula- 
•  1  continue  through  the  check  valve 
nto   the    hoiler.      This    circulation    will 
long  as  there  is  no  air  or  an 
of    water,     for    when    this 
-.    the    pipe    ,'    will    fill    solid    with 
it  ions  the  pipes  c 
I  d  (the  two  leys  of  the  loop!  are  equal, 
lancing  the  other,  and  the  circula- 
rs until  the  cquilibrum  is  displaced 

ibed. 
In   the    year    1868    1    was    employed    as 
•  ndent  of  tin  Furnace 

chine  Works,  of  Albany,   X.   Y..  a 
established  in   1813,  thi   pi 
'.  in  1868  were  Franklyn  Townsend 
Jackson,    who   then    con- 
ted  the  works  miller  the  firm  name  of 
nd    &    Jackson.       The    plant     was 
located   in   a   part   of  the   city  about 
'     '   above  tide   water  in   the   Hudson 
The  buildings  were  all  heated  with 
PI    ratus  for  that  purpose  hav- 
n  installed  h\  Joseph  Xason.  a  well 
wn   heating   and    ventilating   eng 
H    1856.     1  be  heating   plant   was   made 
part  of  practically  all  the   different 
in  use  at  the  present   time       I  ;  1 
•ere    heated    by    direct    -team,    the 
I      ond'  itating    back 

The  machine  and  pattern 
.ted.   while   the   engine   was 
-     bj    1  xhausl    st,  am    the  water  of 
aping   to  the  atmosphere 
nonreturn    steam    traps.      It    may 
rest  the  reader  to  know  that  the  back- 
valve    used    in    connection    with 
e  heating  system  was  si,llply  a  flat  disk- 
Id  on  top  of  the  exhaust  pipe  by  a  bolt 
id    spring,    the    holt    forming    a    guide 
r   the  movement    of   the    valve.      In    the 


autumn    when    it    became   nccessar)    to    use 

the    healing    system    the    person    in    charge 

had    to    send    a    man    tot;. 

i > 1 1 1 1 . 1 1 1 1  ^- .  there  to  attach  the  hack  pressure 

valve  to  the  top  of  the  exhaust  pipe,  where 

jt  remained  as  l<  nig  as  the  In  atii  •-■ 

was    in    operation.       While    it    ma)     seem 

of  the  exhaust    pipe  above 
ecallection  is  that  it  1 
no  trouble  and  that  the  system  was  ,  n  the 
w hole  very  satisfactory . 

1  hiring  1870  the  proprii  tors  oi  thi 
Townsend  works  deemed  it  besl  to  re 
move  their  establishment  down 
river  front.  As  the  area  of  the  new- 
works  was  to  be  considerably  greater  than 
that  of  the  old.  it  v.  1  10  make 

some  changes  in  the  heating  system.  I 
concludi  d  exhaust    st' 

heating  the  foundry  and  pan  of  the  upper 

floors,  and  to  heat  the  offices,  machine 
anil  pattern   shops  with  direct   steam  taken 

fri  an  a  !  1    pecjallj  in  stalled  for 

that   purpose.     I    intended   that   the  boiler 
sin  mid  be    et   in  a  pit    51 1  that   tl 
of  condi  im  the  heating  system 

of  the  lower  floors  would  gravitate  into 
it.  After  having  settled  on  this  plan,  be- 
lieving it  to  Ik-  all  right,  I  arranged  with  a 

as  much  a-    p 
of  the  old   i  1  ating    >)  stem 
in     the     new     works    and     to     furnish     all 
the   extra   pipe  and   fittings   necessary   to 

complete  the  system  as  I  had  planned  it. 
After  arranging  with  the  contractor,  I  paid 

very   little   attention    to    the    matter,    as    we 

had  o\er  a  hundred  nun  employed  in  the 

I    shops  and   my  time  and  attention 

were  fully  occupied  with  the  detail-  of  the 

and    the    removal    of    the    works. 

!    did   not    disci '\ er  thi    gross 
error    I    had   made    until   after   nearh.     all 
the  work  was  done,  with  the  exception  of 
ing  of  the  hoiler      Von  can  imagine 
ition,   after   explaining   to  my  em- 
ployer- what  a  simple  and  effecti 
I   had  devised   fi  r  the  return  of  the  wati  r 
in  back   to  the  boiler,  when 
I    fame,!    how     impracticable    i' 
place  the  boiler  low 

water  from  tin  low .r  floors  gravitate  into 
it.  owing  to  the  fa  M  that  each  tide  caused 
the  level  1  f  the  water  in  the  river  to  rise 
higher  than  the  lire  box  of  the  boil  r. 
In    order    to  his    condition    it 

would  he  necessary  to  set  the  hoiler  in  a 
tank  an.  ■    ent  il  -  fli  >ating     1  his 

would  have  been  very  expensive  and  under 

the  circumsti  .hie. 

\tter  having  discovered  the  character 
..f  the  problem  that  confronted  me.  my 
first  thought  was  t,,  secure  a  trap  that 
would  return  the  water  of  condensation 
to  the  hoiler  without  the  aid  of  pumps. 
After  making  a  thorough  inquiry,  I  failed 
:. .    h  am     .  if    any    such    di 

In    an    effort    to    solve    the    problem    pre- 

ny   mind   turned   naturally   to   the 

thought   of   returning   tin    wat.  r 

densation  to  the  boiler  by  gravity,  and  my 

first    experiments    were   all    in    that    direc- 


tion.    My  first  return  -team  nap-,  invented 

during  1871,  were 

level  m  the  hoiler.  the  steam  hen.. 

from    the    steam    space    of    the    hoiler    and 

acting  upon  the  upper  side  of  a  diaphragm 

1  within  the  trap  and  intended  for 
equalizing  tin    p  I  his  diaphragm 

acted    simply    as    a    dividing    wall 

on   the   ■  team   used    1 

he     1  rap    was, 
as  in  th.  am  pump,  exl 

to    the    aim.  I    p 

In   1113  w  ilh    the   di    . 

.1  al     interesting     Fa 
light.     .J 

that  the  inlet  pipe  for  conveying  the  water 
of  condet  irer  from 

tnd  wati 
after   thi  condi  nsation,    due    1. .    the 

extra  an  ■  ensi  d   when 

steam   was   first   let    into   the  heati 

paratus    was    worked    off    by    a     few    rapid 
;es   of   the   trap,   it    would    n  quin 
si  \  eral   minutes   to  collect   water 

to  again  till  the  trap.  While  thi-  was 
filling    up   one  could   hear   the   inli 

111  the  inlet  pi]..'  rattling  on  its  -eat. 
caused    by    the    water    and    -team    passing 
through   it.     As  a  re-nlt   of  this  observa- 
1  the  experimi         I  been  mak- 

ing, it  occurred  l.  me  thai  after  all,  the 
coils  and  radiators  were  only  a  part  of  the 
direct  -team  pipe  that  com  eyed  the  steam 
from  the  hoiler  through  them  and  finally 
terminated  in  the  -mall  pipes  used  for  col- 
lecting  the   water  tion. 

If    this    smaller    return    pip.     were    COll- 

asoned,  to  the  top  of  a  ves- 

-.  1  of  proper  size  placed  a  certain  distance 

above    the    water    level    of    the    boiler,    the 

water    and     -team    would    pass    over    into 

Such     receiver,     the    water     falling    to    the 

bottom    and     separating    itself    from    tin' 

["he  -team  pressure  in  tie 

el  would       abi >ut  the  same  a-  the 

in  the  sy-tem  al  its  farthi 

from    the    hoiler.      If    this    pressure    were 

mgh  to  thai   in  th.-  bi liler  and  the 

1  at  a  flight  sufficient 

ah.  \  .    the  «  ater  L'\ .  1   in  Hie  bi  liler  SO  that 

the    solid    water    column    would    make    up 

for    the    difference    in     th.-    pressures,    the 

water  would  gravitate  back  into  the  boiler 

through  a  return  pipe  extending  I 

receiver.  With  this  under- 
standing  of  the  conditions,  I  prepared  a 
spherical  vessel  twelve  Inches  in  diameter 

a-  th.'  receiver  to  he  u-ed  in  the  system 
with  which  I  was  experimenting.  I  be- 
lieved thai  a  receiver  of  the  size  mentioned 
v.  .eld    b  I  e  as   the 

was  less  than  one  gallon  per  min- 
ute.      I  :  '..  a-    placed 

lil   T      win  re      the      roils 
..'..I    about    nine    feet    ahove 

iter  level  in  the  boiler       \fter  the 

1  .  ted      up     and       team 
-t    water  and  air  re- 
ihere,  cir- 
i  nlation   began   and   was   perfectly   main- 
tained. 
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Some    Useful    Lessons    of    Limewater 

Testing   tor   Iron;   An    Interesting  Simple  Experiment  with  Boiler  Scale; 
A     Handy     Form     of     Homemade     Hydrogen     Sulphide     Apparatus 


BY 


CHARLES 


PALMER 


The  next  metal  to  try  in  analysis  is 
r.  whether  you  work  u| 
scale  from  a  boiler  tube  or  some  evap- 
orate from  your  water  supply,  you  will  lie 
almost  certain  to  rind  some  iron.  Indeed, 
iron   in   small   quantil  •:   every- 

where, and   the  tests   for   it  arc  equal  to 
the  emergency.     The  first   thing   I 
to    make    a    solution    of    common    green 
vitriol,   sulphati  •    iron.     In   an 

earlier  lesson  it  was  explained  that  this 
will  surely  turn  brown  in  a  few  days, 
especially  if  left  open  to  the  air:  and  it 
nted  out  that  this  brown  rusty 
:h  comes  i-  the  ferric  hydroxide, 
or  the  hydroxide  of  the  higher  form  of 
oxidation   which   iron   shows 

(lave     your     reagents     ready,     and     note 
that  the  common  reagents  are  the  hydrox- 
•    of  the   common   al- 
kalies, sodium  lor  potassium,  which  close- 
bles    sodium)    and   ammonium.     If 
you  add   some   of  the   alkaline   hydroxide 

if  a  metal,  di 
of  the  hydroxide  of  the  metal  in  q 

solution   of  the 
alkaline  carbonate  t 

metal,  down  g  luble  carbonate 

of  the  metal  attacked.  I"or  now 
metals  has  soluble  hydroxides  or  car- 
bonate-, except  the  alkali  metals,  and  most 
of  the  heavy  metals  have  insoluble  sul- 
Now  try  the  fresh  solution  of 
green  vitriol  and  you  will  find  that  iron 
gives  with  sodium  hydroxide  a  dirty  green 
hydroxide  which  will  rust  over  to  the 
brown  or  red  ferric  form  of  the  hydroxide 
in  a  few  minutes,  according  to  1 
lowing  equation  : 

UFeSO. +6H.0  +    80,    ~4Fe,(804),+*Fe(OH), 
Water    Oxygen      Ferric  Ferric 

Iron  Iron 

Sulphate  hate       Hydros- 

Soluble         l<i»   Ir.- 
aoluble 

Such  reactions  will  go  on  more  quickly 
as  a   rule   in   proportion   as   the 
is  alkaline.     In  this  case,  if  you 
tunate,  you   may  see  the  fresh   precipitate 
of     ferrous     hydroxide     from     thi 
vitriol   first   whitish,  which   will,  however, 
soon  become  green,  and  then  rusty. 

■  try  the  alkaline  solution  of  am- 
monium or  sodium  carbonates  on  the 
green  vitriol  solution,  you  will  . 
a  whitish  ferrous  carbonate,  which  rapidly 
changes  to  dark,  owing  to  oxidation  and 
other  decompositions.  Ammonium  sul- 
phide Cnoted  in  a  previous  lesson)  gives 
with  green-vitriol  solution  a  black  precipi- 
tate of  ferrous-iron  sulphide  CFeS).  The 
special     potassium-sulphocyanate,     KCXS 


ior  ammonium  sulphocyanate  NH«CNS) 
test  gives  nothing  noticeable  with  the  solu- 
tion   of    green    vitriol,    but    after    standing, 

the  solution  goes  blood  red  owing 

natural  oxidation  to  ferric  iron.  There 
some  other  interesting  reactions 
with  "yellow  prussiate  of  potash"  (potas- 
sium ferrocyanide,  K.I-VCX  )  and  with 
the  "red  prussiate  of  potash"  (potassium 
fcrriccyanide,  K  FeC«N  i;  but  these  pre- 
cipitates are  complex,  and  are  related  to 
a  raft  of  things  which  in  general  are 
called  the  "pnissian  blues."  On  the  whole. 
the  iron  in  green  vitriol  acts  much  like 
a  typical  basic  metal,  with  its  insoluble 
sulphide,   hj  droxidi  carbi  'Mate. 

\  i  rwoL 

Now  take  some  green  \itriol  and  boil 
it  with  a  little  nitric  acid.  At  first  you 
will  get  the  brown  color,  showing  that  the 
nitric  acid  is  being  itself  reduced  in 
ing  the  ferrous  iron  over  to  the  ferric 
;  aUo  showing  thai  some  of  the 
ferrous  iron  of  the  green  vitriol  has  not 
yet  been  oxidized,  because  the  dark  color 
is  due  to  a  compound  of  the  nitric  fumes 
with  some  ferrous  iron.  So  add  some 
more  of  the  nitric  acid  and  boil  until 
there  is  no  more  dark  color  in  the  solu- 
tion, but  the  whole  is  a  light  wine  color. 
Xow  all  of  the  iron  has  been  oxidized 
over  to  the  higher  fi  rni  of  ferric  iron,  and 
you  will  see  this  by  getting  an  entirely 
set  of  reactions  with  the  same 
which  you  used  on  the  ferrous 
the  green  vitriol.  By  the  way,  you 
will  want  to  oxidize  the  green  vitriol  over 
with  the  nitric  acid  out  ,  [  doors  or  in  a 
good  draft  where  you  do  not  get  tin- 
nitric    fumes    in    your    breath. 

Xow  if  you  try  for  the  ferric  hydroxide, 

with  the  sodium  or  ammonium  hydroxides, 

for  the  ferric  carbonate  with  the  sodium 
or    ammonium    carbonates,    and     for    the 

ulphide  with  the  ammonium  sul- 
phide, all  that  you  get  in  every  case  is 
ferric  hydroxide,  a  reddish  gelatinous  pre- 
cipitate. The  reason  f.  ,r  this  is  that  the 
ferric   iron    is   too   much    oxidized   to   act 

od  base,  being  something  between 
a  base  and  an  acid.  It  is  able  to  form  a 
:"st  any  metal  can  do  that 
■  -but  it  is  ton  acid  to  unite  with  a  weak- 
acid  like  carbonic  acid  or  with  hydrogen 
sulphide,  which  i-  sometimes  called  "hy- 
Iphuric  acid."  In  fact,  you  will  see 
the  effervescence  of  the  carbon  dioxide 
and  of  the  hydrogen  sulphide  as  you 
pour  some  of  the  alkaline  carbonates  and 


sulphides   into  separate  test   tubes  of  the 

alt.      I    forgot    to   mention    that    ytfl 

had  better  put  your  solution  of  oxidize! 
green  vitriol  (which  is  now  a  mixture 
of  ferric  sulphate  and  nitrate)  into  a  clean 
bottle  and  label  it  "Ferric  Iron  Salts." 
But  if  you  test  this  solution  of  nine 
>!ts  with  some  potassium  or  am- 
monium  sulphocyanide,  you   will   get  the 

dark  bio.  d  red  of  ferric  iron;  and  if 
you  dilute  sonic  of  this  by  tenths,  pour- 
ing  half  an  inch  into  a  test  tube  and  fill- 
ing it  up  some  four  or  live  inches  with 
water,  and  then  diluting  this  in  another 
test  tube  until  you  can  hardly  get  any 
color,  you  will  find  that  you  can  thin  the 
solution  with  water  until  the  last  test  tube 
in  which  you  can  see  color  is  some  mil- 
lionth-fold  of  dilution.  I  once  carried 
this  solution  up  to  the  fifty-millionth  di- 
lution; so  it  is  clear  that  it  is  one  of  the 
most  sensitive  and  delicate  of  tests,  and 
yet  you  easily  practice  your  <-\  e  so  that 
you  can  tell  something  as  to  the  approxi- 
mate strength  of  the  ferric-iron  solution 
with   which   you  are  working. 

But  we  must   not  lose  sight  of  the  mair 
point — we  have  two   entirely   distinct    sola 
tions  of  iron,   one   the   ferrous,   which  act; 
like    a    basic    metal,     and     the    other    tin 
ferric,    which    acts     like    an    almost    acid 
This   is  not   the   end;    for   if  you    will   pu 
a   piece  of   sheet   zinc   in    a   test   tube  am 
pour    some   of   the    solution    of   ferric-iroi 
salts  over  it   and   leave  it   for  an   hour  o 
two,    you    will    reduce    the    iron    down   an 
back   to  the   ferrous    form    where  yon   wi 
again    get    the    greenish-white    hydroxidi 
the  black   sulphide  and   the   white  carboi 
ate    which    darkens.      Von    can    easily    te 
when  thi-  change  from  ferric  iron  to  fe 
roiis   iron   is  about  done  because  then  yi 
will  get  hardly  any  of  the  blood-red  col 
with    potassium    or    ammonium    sulphi 
cyanate.    or    tit    most    only    a    faint    coir 
for    tin     oxygen    of    the    air    is    always 
your  elbow,  and   so  some  of  the  iron  w 
be  carried   back  to  the  ferric   stati 
as    the    hydrogen    from    the    zinc    has    r 
duced    it   to   the    ferrous    state.     You  c 
make    this    test    for    the    blood-red    col 
of  ferric  iron  in  the  reducing   solution, 
taking  out  a  drop  of  the  solution  from  t 
test  tube   (where  the  zinc  is  getting  in 
work")    with   a   stirring   rod   of  glass,  a 
touching  a  drop  of  the  potassium  or  a 
monium    sulphocyanate    previously   pin' 
on    a    white    saucer.      You    will    find   t; 
saucer    test    very    handy    in    many  .ot  ' 
cases  where  T  iit.tv  not  take  time  to  m  - 
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ti.iu    it,   and    where   you    do   nol 
clean  :i  test  tube  nor  to  waste  much  of  the 
solution;   for  one  thing  which  you   want 
to  lean  good  tests  wil 

quantities  oi  solutions  and  reagents. 

Attacking    Boiler    Scai  i 
Now.  we  want  to  attack  some  of  that 
.ilc  which  certainly  has  some  cal- 
cium and  magnesium,  and  which  also  maj 
m  in  it ;  and  hence  we  « ill 
the  presence  of  iron  may  modify 
the  apparent  behavior  of  a  good,  straight 
solution,    and    in    groups    where    the   iron 
it    come   down.      Suppose   that   you 
have    dissolved    your    scale,    say    half    an 
ounce  or   perhaps   less,   in   nitric   acid,   or 
>ou    can    take    hydrochloric    acid    if    you 
know   that    there   is   no   lead   present!    you 
will  not  be  liable  to  be  bothered  with  the 
silver  and   mercury   of   the   first   group   of 
■nalysis).      If  you   use   hydrochloric   acid, 
you  can  assume  that  there  i>  no  first  group 
(lead,   silver   and    mercury)    and   can    go 
straight    to    the    second    group;    lure    is 


ili    of   sulphur,   you    will   see   that 

sulphur  is  the  first   stage   from  hydrogen 

sulphide,  k"Mik   from  the   reduced  to  the 

end   of   the  table.     Hence,   it   is 

entirely  natural  that  sulphur  should  ap- 
pear ;i<  a  precipitate  a-  you  had  in  hydro- 
gin  sulphide  into"  the  solution.  Km  we 
are  getting  ahead  of  our  story.  To  pr.>\c 
that  this  line  yellowish  sediment 
phur,  there  are  several  tests;  on. 
easiest  is  to  let  the  hydrogen  sulphide  run 
for  some  time  .and  then  filter  out  the 
sediment,  collect  it  on  filter  paper  and 
i  of  it  and  hum  it  on  a 
thin  hit  of  glass.  It  will  take  fire,  when 
dry,  and  burn  like  sulphur,  leaving  no 
ash  as  the  metal  sulphides  would  unless 
they   were   heated   hot. 

Having  shown  that  this  sulphur  can 
come  down  in  the  second  group  (and 
tend  to  deceive  you  into  thinking  that 
there  is  some  second-group  metal  when 
really  there  is  no  such  thing  in  your 
boiler-scali  solution),  the  point  is  that  this 
appearance  of  sulphur  in  the  second  group 


-Bottle  ol  Dllut.   Add. 

Dowi  over 

(r..in  nn..  Bottle  to 

another.   Raise  this 

B.-til--  huActlon. 


SIMPLE   HYDROGEN-SULPHIDE    APPARATU: 


where  the  iron  comes  in  to  bother  things. 
Now  take  some  of  the  solution  of  the  dis- 
solved scale  and  lead  some  hydrogen-sul- 
phide   gas    into    it.      Here    you    may    note 
-<     action;    there    is    a    fine    light 
■recipitate,  and  it  can   not  be  the 
sulphide  of  mercury   (mercuric  mercury), 
nor  that  of  copper,  because  both  of  those 
■  ire  dark.     Neither  is  it   due  to  cadmium, 
.  antimony,  nor  tin.  for  all  of  those 
arc    bright    yellow    or    orange    ( excepting 
tin,  which  is  brown).    In  fact,  this 
light  yellow  precipitate  is  not  a  metal  sul- 
phide at  all,  but   is   simply  sulphur,  from 
the  oxidation  of  the  hydrogen  sulphide  by 
the   ferric   salts   which   got   dissolved   with 
the  other  stuff  of  the  scale.     You  will  see 
how   this    happens.      You    remember   that 
ferric  iron  can  be  reduced  by  the  hydrogi  n 
coming  off  from  zinc;  hence,  ferric  salts 
are   oxidizers:    and    hence,    as    oxidizers, 
Its   can   oxidize   such    reducers   as 
hydrogen  sulphide. 

Now,   if  you   turn   back   to   the   oxida- 


i-  only  a  forewarning  that  there  is  some 
iron  in  the  third  group.  Of  course,  if 
most  of  the  iron  present  should  happen 
to  be  already  in  the  ferrous  or  lower 
form  of  iron  oxidation,  then  there  would 
sulphur  in  the  second 
group,  and  so  you  would  not  be  put  to 
much  trouble;  for  you  have  used  only  a 
small  part  of  your  solution  and  the  rest 
is  ready  for  the  third  group;  you  must 
boil  this  with  a  little  nitric  acid  to  oxidize 
any  iron  to  the  ferric  state  completely. 
This  js  done  with  the  whole  of  the  boiler- 
scale  solution  so  that  you  may  go  right 
on  with  the  analysis,  as  told  in  the  last 
lesson. 

Hydrogen-sulphide  Apparatus 

Right    here    let    in-  a     handy 

form  of  hydrogen-sulphide  apparal 

le  of  small  pickle  bottles  and  bore 
a    hole    through    tin-    side    o 

with    a    rat-tail    tile.      Break    off    the    end 
of  the  file   -o  that  you  will  have  the  sharp 


tals  of  the  steel  to  cut  the 
i  lie  outside   of  the  glass   is  a   thin 
but   hard   enamel   while  the   inside  is   more 
crystalline  and  stony;  and  as  soon  as  you 
get   through   this   on1  el    you   can 

work   through   the   glass   wall-   In 
rotary   motion    of   the    file.      Wet    the   out- 
iide  "t"  the  glass   u  here  you   stall 
the     lude     with     a     little     turpentine     and 
camphor,  or  with  a  drop  or  two  of  heavy 
oil,    or    even    with    a    little    water. 

\s    - i    as    you    break    the    enamel    you 

can  grind  your  way  through  the  glass  by 
turning  the  file  and  keeping  tin  point 
moist  with  the  turpentine  or  oil.  Select 
llu  side  of  the  bottle  to  bore  through 
which  is  fairly  thick,  because  you  are 
going  to  bore  the  hole  big  enough  to  carry 
a  small  cork  and  glass  tube,  as.indicated 
in  Fig.  I.  After  you  get  well  started  in 
boring  the  hole  use  a  larger  file  so  that 
you  can  make  a  hole  say  Yi  or  %  inch 
in  diameter.  After  boring  the  bottlps, 
arrange  the  apparatus  as  shown  in  the  ac- 
companying   sketch. 

In  one  bottle  put  some  iron  sulphide 
and  in  the  other  bottle  some  dilute  sul- 
phuric acid,  one  part  acid  to  five  parts 
water,  and  remember  in  diluting  to  pour 
the  acid  into  the  water.  By  raising  the 
bottle  containing  the  acid  (the  two  bottles 
being  connected  with  a  rubber  tube"),  the 
dilute  acid  will  flow  on  the  iron  sulphide 
and  make  hydrogen  sulphide.  When  you 
are  through  using  the  gas,  lower  the  bot- 
tle that  first  held  the  dilute  acid  and  raise 
the  bottle  holding  the  iron  sulphide,  when 
the  acid  will  drain  away  and  the  apparatus 
will  be  readv  for  use  at  another  time. 


Bore  of  Cylinder  Larger  Than 
Stated 


In  the  article  reporting  a  "Good  Record 
1a  a  Suction  Producer  and  Hit-and  Miss 
Engine,"  on  page  1027  of  the  June  8 
number,  the  statement  that  "the  engine  is 
of  the  four-stroke-cycle  horizontal  type, 
with  a  24-inch  stroke  and  a  bore  of  6 
inches"  is  erroneous,  the  bore  of  the  cyl- 
inder being  16  inches.  The  speed  of  the 
engine  is  194  revolutions  per  minute.  This 
plant  is  located  at  61  Poplar  street, 
Brooklyn,  N.  V.,  and  is  worthy  of  in- 
spection. 


The   boilers    in    the   power   plant    of  the 
Ampere    building,    55     West    Thirty-third 
street,    New    York    City,   arc   being 
and     during     repairs     power     is     main- 
tained   bj     ni'  'u  -    of    a     too-hor 
boiler       located       in       the       street.       with 
a    strain    pipe    leading    into    the    building 
through   a  coal  chute.     The  streel   boiler 
i-  equipped  with  a  stack   100  feet  high  sup 
gainst    the    side    of    the    building. 
Contractor  Michael   Fogarty  i-  doing  the 
work.     Chief  Engineer  John  J.  Wheeler, 
of  the  Ampere  building,  is  in  charge  of  the 
temporary  plant. 
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Practical     Letters    from     Practical     Men 

Don't   Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know    01   Want    to   Know    About   Your  Work,   and   Help  Each   Other 

WE     PAY     FOR     USEFUL     IDEAS 


i  Transformer    Oil  (or  \\  at<  I 


■  i     water    in 

to  :i  ma  the  ex 

the    di- 
boul    50 
lue    when    it    is    free 

t  testing 
of  water 
wn   voltage  re- 
quired 1  J    a  given 
tails    immersed 
1  iil    free    from 
Id  have  a  breakdown  volt- 
between  brass 
in  diameter  and   separated 
by  a  0.15-inch 

determine   the 

1   an   oil   when   there 

high-potential   testing   transformer 

iking    a 

test:     When  tl 

the    insulating   properties 
oil    can    be    obtained    by    testing    for    thej 

iter  with  anhydrous 
sulphate. 

To  prepare  the  anhydroi 
phate,  I 

i  blue  \  itri..I  i  .  e.    The 

heat  will  drive  out  the  water  of  crystalli- 
zation, Mile  a  white 
powder,  whicb  is  anhydrous  cupper  sul- 
phate. 

Fill   a   test    tube   with   a    sampl 
oil.  add  a  -mall  quantity  of  the  anhydrous 
shake  well.      If  there 
is    any  n    th<       il,    it 

will  combine  with  the  anhydrous  copper 
sulphate,  distinctly  bid 

tion.     "I 
very   small    quantity   of   moisture   can   be 

the    pn  51 

sume  that   the   insulating  qualities 

oil  are  fairly  high. 

When    obtaining    a    -ample    of     'it    for 
[he    -ample    i- 
bottom  of  the  package,  bee 
is   heavier   than    oil,   the   maximum   quan- 
tity of  water  will   always  be   found  at   the 
bottom    of    the    package.    To    obtain    a 
sample    from    the    bottom     if 
can,  use  a  long  glass  tube  of  small  diam- 
eter, hold 'the  thumb  tightly  over  one  end 
and  plunge  it  to  the  bottom  of  the  barrel. 
Remove  the  thumb,  letting  the  air  escape. 
Then    press    the    thumb    tightly    over    the 


end     of    (he    tube    and    withdraw     it     with 

mple  of  "il. 

!  1.  M.  Nn  H 
Kenyon,  R.   1. 


Preventing  Scale 


1    have    bad    both    failure    ami    success 
in  lighting  scale,  and  after  experimenting 
1-  with  chemical  and  metallic  com- 
pounds, also  a  mechanical  cleaner.  1   tried 

■lit     saw.    with    coal 
tweeii  the  tubes  to  remove  tile  scale.     This 
caused   them    t"   leak    -.  ■    badl)    that   a   new 

set    (three    hundred    354-inch)    was    re- 
quired. 

1  My  employer  told  me  that  whatever  the 
ile  must  Ik-  prevented  in  the  future, 
and  1  recommended  a  purifier,  which  was 
purchased.  To  make  it  successful  1 
evolved  duce  favorable 

conditions  which  cai  d   in  many 

other   plants. 


dissolved  in  the  lank  G,  a  perforated  pail 
a   percolator.     The    pump 

//  drives  the  chemical  pump  //  which  is 

so  adjusted  that  the  small  pump  send 

inches    of    solution    containing    45    cents 

worth   of  chemical  into  the  tun,  for  every 

lllons    of   water    that    the    pump    /' 

into   the  boilers. 

The     -mall     pump     //     gave     continual 

■uble,  from  phosphate  of  lime  and  other 

causes.     \  hoop,  covered  with  burlap,  was 

placed    near    tin     I,,  ttom    1  if    'lie    chemical 

tank,  and  loose-fitting  disks,  1  ut  from  new 

belt  leather,  were  put  into  the  swing  check 

valves    of   the    chemical    pump.      Leather 

was   used   a-   phosphate  of  lime  does  not 
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\n    "Id    "aken    tun.   <<r    fermentit 
was    purchased     from     the    local     brewery, 
I  a-  a  hotwell.     The  bard  spring 
water  from   the   float   valve  A  mingles   in 

1    />'.   with 
rom    the    main    K.      Re- 
turns  from   the   heating   system,  etc..   also 
enter  the   tun   through   the   -winging   pipe 
C".     The   temperature   of  tin    water   in  the 
'hit.    The 
pump    D    pushes    the    water    through    the 
heater    E,   where    the    tem- 
it  200  degrees 
Fahrenheit.      Then    it    goes    through    the 
filter    into    the  '  .     chemical    is 


stick  1"  leather,  which  should  be  "f  the 
proper  thickness  and  a  loose  tit  so  that 
it  will  remain  flat  when  the  leather  swells. 

Although  the  chemical  reaction  in  the 
tun  was  all  that  could  he  desired,  the 
filter  /:.  containing  ;  feel  of  line  -anil. 
failed  t"  remove  the  sludge,  which 
the  b'lilers  to  foam:  the  trouble  was 
found  in  the  water  column  on  the  filter, 
the  water  bypassing  through  it.  I  put 
in  a  valve  at  /  which  compelled  the  water 
to    -"    through    the    sand. 

We  now  have  cleaner  boilers,  and  tin 
matter  of  safety  alone  is  worth  the  cos 
and  fixed  charges,  while  washing  out  ant 
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inspecting    boilers    N    now    an    ea 

We  have  not  noticed  am  difference  as  to 

saving    in    fuel. 

(    11  \l;l  1  -    I  I  \m    ,SKK. 

Albany,    X     V 


Location  of  Blowoff 


As  to  a  replj  to  .1  suggestion  of  :i 
better  plan  of  connecting  up  .1  blowoff, 
asked  for  by  Thomas  Sheehan,  1  submit 
■  sketch  of  one  that  1  have  run  across 
that  1  think  would  give  better  results 
than  the  one  he  has. 

The  i>ka  i-  to  have  the  pipe  run  as 
drawn,  with  an  ell  at  ./  and  a  pipe  of 
larger  diameter  at  B  to  protect  the  blow- 
off  pipe.  thi~  to  extend  until  flush  with  the 
face  of  the  outer  wall;  ami  in 
place   of  his  ell    1    would   use   a   good   angle 

valve.     1   also  should   suggest   p'utting   in 

a   blowoff   0'  ck    between    the    wall    ami    the 
angle  valve,  at  C. 

Further  caution,  too,  I  should  have 


may  he  expected  t' ■  obstruct 
through  the  pipe  b)  lodging  in  the  elbow 
joining  the  vertical  with  tin  horizontal 
sections.  \-  .>  ■<>  ■■-•  i  al  p  ■position,  a 
2-inch  blowoff  pipe  is  nom  i  o  large,  no 
mattei  »  hal  th<  si  <■  of  the  1"  tier  or  the 
conditions  of  operation,  and  in  the 
majority  of  instances,  a  pipe  2  inches  in 
diameter,  or  even  ,;  inches,  is  much  more 
desirable. 

The   ordinance   governing   the 
tion  of  steam  boilers  in  this  city  requires 
thai    all    hoi  i  tubular   boilei  - 

be  provided  with  a  4-inch  blowoff  connec- 
tion, while  the  4  inch  pipe  attached  thereto 
and  making  a  right  angle  in  the 
tion  chambi  1   and  pa  nigh  the 

wall  of  the  setting  in  the  ordinal 
must  in  all  cases  terminate  in  a  specially 
designed  four-way  fitting,  or  cross,  con- 
structed somewhat  alter  the  manner 
shown  in  Fig.  1.  One  opening 
fitting  i<  threaded  to  receive  the  4-inch 
pipe  leading  nom  the  boiler,  while  the 
opposite  opening  is  flanged  and  closed 
with    a    blank    flange,    which    may   be    re- 
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a  card   printed:   "Danger:    Do    N'ol    Blow 

1 'own,"   anil    whenever   a   boiler    is 
down    and   mi  1  .     1  k    on    it.   just 

ne  of  these  cards  in  front  of  the 
I  line. 
A  person  cannot  be  too  cautious.  1 
worked  in  a  plant  once  where 
three  boiler  blowoffs  was  stuck  and  the 
oiler  left  the  valve  open  all  night  and  the 
next  morning  the  repairman  went  to  work- 
on  the  blowoff  line  just  below  tin  one  that 
k  and  put  in  a  new  blowoff  valve 
on  No  2  boiler,  with  no  knowledge  what- 
ever of  \',,.  1  blowoff  valve  being  open. 
until  after  the  job  was  done.  Then  the> 
went  to  \o.  1  boiler  to  blow  her  down 
and  found  it  open.  Well,  the  sweat  stood 
out  some  when  they  knew  what  they  had 
been  up  against. 

H.   G.    Briakd. 
Staie  Farm.   Mass 


Tt  seems  to  me  that  a  I'j-ineh  pipe,  as 
indicated  in  the  sketch  accompanying  .Mr. 
Sheehan's  letter,  is  altogether  inadequate 
for  blowoff  purposes,  particularly  in  cases 
where    deposits    of    scale    and    sediment 


moved  at  cleaning  time  for  exposure  and 
inspection  of  the  interior  of  the  pipe.  The 
two  lateral  openings  arc  each  threaded 
to  receive  2-inch  pipe— the  feed  pipe 
branching  from  one  of  these  openings  and 
the    blowoff    pipe    proper    from    th< 

— the  aforesaid  i-inch  pipe  really  con- 
stituting a  combined  feed-water  and  blow- 
off    attachment. 

The  admission  of  the  feed  at  this  point 
might  be  objected  to  in  some  quarters, 
and     perhaps     with     good     reason,    on     the 

score  of  permitting  the  comparatively  cool 
watei  to  spread  out  upon  the  hot  furnace 
sheets  directl)  it  enters  the  boiler;  but  to 
offset  this  objectionable  feature  of  the 
device,  it  has  at  least  the  advani 
producing  a  circulation  which  must  ma- 
terially aid  in  preserving  the  life  of  the 
pipe.  This  circulation,  however,  could 
just    as    well    he    obtained   by   other    means. 

Perhaps  Mr.  Sheehan  could  01  1 
the  tendency  of  his  blowoff  apparatus  to 
1  di-riiption  by  adopting  a  plan 
of  connection  arranged  somewhat  after 
the  manner  of  the  one  described  here, 
leaving  out,  of  course,  the  feed-water  con- 


and      likewise      inl' 

slight  modifications.  It  migh 

as  a  substitute  I  emenl  shown 

in  Mr.  Sheehan's  drawing,  that  a  J' ..-inch, 
r  stili,  ;,  3-inch  pipt  be  carried  out 
from  the  boiler  and  terminated  in  a  tee 
plugged  at  the  outer  end,  as  shown  in 
Fig.  .',  and  thai  a  -'-inch  pipe  branching 
from   thence  downward   be 

in,  which 
should   a  diameter 

Bj    placing    a    plug    cock    or    so,    . 

'.ly  valves  especially  designed  for 
blowoff  purposes,  of  which  then'  a 
eral    different    makes,    in    the    horizontal 


n 


— -u- ;— j 


section  of  the  pipe  as  the  main  blowoff 
valve,  and  an  ordinary  gate  valve  in  the 
drop  from  the  tee  as  a  supplementary 
valve — two  valves  should  be  used  as  a 
precautionary  measure  against  thi  1 
contingency  of  an  obstruction,  a~  a  stray 
bolt   or   ri\  et,    previ  n  losure   of 

the  blowoff  valve  all  dangi  r  of  any  water 
hammer  severe  enough  seriously  to  threat- 
en the  integrity  of  the  tee  at  the  end  of 
'  lead  would  1).'  eliminated  ; 
for.  when  blowing  down,  the  main  valve 
could  be  Rl  -I  opened  w  ide,  ami  then  the 
auxiliary  gate  valve  could  be  USed  to  start 
and    arrest    the    blast    "f    water,    while    the 

ipacity  of  the  2]     inch  or  ,?-inch 
main  lead  over   the   2-inch  branch   would 
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comparatively  moderat* 

the  tee.     Likc- 
I)     little 

■  ■!   nut  ;it 

■   intervals. 

A     .1     I  llXON. 


Internally    Fired   Boilers 

Will  some  engineer  tell  me  some  of  the 
advantages  and  disadvantages  of  in- 
ternally fired  boilers  with  Morrison  corru- 
gated flue,  and  how  they  compare  with 
return-tubular  boilers  in 
ciency  and  maintenance  for  :i  plai  1 
I  •  r    capacity  ? 

F.   !'..    De   Moi  rE. 

!,;..   III. 


installed   in   the   basement   or  collar  of  a     ropes  arc   used   in  place  of  metal   -traps 

citj    building.  '"r  connecting  the  brake  shoes. 

Is  \.u    P.   Storm.  \     S.    Mi  rrill. 

\,w  York  I  Oak  Park.  111. 


Installation  of   Producer  Gas  Plants 
in  Cities 

In  view  of  the  many  articles  which  have 

appeared  of  late  in  which  the  low  operat- 

■  of  the  small  producer-gas  plant 

is  led  to  inquire  why 
these  plant-,  arc  not  b< 
stalled  in  New  Y"rk  City,  which,  to  a 
casual  observer,  would  seem  to  offer  an 
exceptional!)  good  field  for  the  introduc- 
tion of  a  power  unit  which  is  claimed  to 
in  economy  so  much  superior  to 
that  of  the   small   steam   plant. 

Is  this  to  he  accounted  for  by  the 
"inertia"  which  so  often  opposes  the  in- 
troduction of  a  new  and  improved  type  of 
apparatus  and  retard-  it-  general  adop- 
i-  there  -till  -nme  doubt  among 
power  user-,  and  particularly  among  en- 
as  to  the  reliability  of  this  type 
of  plant? 

The  writer  recently  had 
look  up  the  rule-  of  the  National  Board 
of  Fire  Underwriters  in  regard  to  the  in- 
stallation of  ducers,  and  it 
would  seem  as  if  these  rules  would  have 
nsiderably  modified  befon  ■ 
an  be  in-tailed  to  any  great  extent 
in  city  buildings.  As  the  rules  m  '. 
"the  installatii                         'ducers  in  cel- 

or  any  other  plai  • 
artificial   light  will  1  •   r   their 

onsidered    hazard- 
will   ni  •  pt   by    special 
permissi                         j  fnderwriters    having 
jurisdicl 

As    ga  tion    with 

r  power  purposes,  are  likely 
to  have  a  greatly  extended  use  in  the  near 
future,  it  should  be  of  considerable  in- 
terest to  your  readers — and  it  certainly 
would  be  to  the  writer — to  learn  from 
those  persons  who  have  had  experience 
with  this  type  of  plant  more  concerning 
its  operating  characteristics  and  economy, 
and  al-n  t"  learn  under  what  conditions 
such  a  plant  may.  at  the  present  time,  be 


A  He 


idc   Pr 


Brake 


More  Expert   Advice 


In  the  article  on  "A   Homemade   Prony         In    a   certain    plant    a    large    drier    was 
Brake,"  in  the  July  13  number,  the  point     heated  by  live  steam,  as  the  owner-  were 


--Ik 


i  'i.  ;  clearly  brought  out  that  the  weights 
hung  at  the  point  )'  (see  reproduced 
sketch)  to  counti  rbalance  the  struts  /•' 
are  to  remain  attached  to  the  brake 
permanently.  This  is  not  absolutely  nec- 
essary, however,  provided  that  when  the 
ci  unterweighl  is  not  used,  the  scale  read- 
ing is  corrected  by  adding  the  pull  which 
d  at  /  to  support  the.  brake 
when  it  is  re-ting  on  the  knife  edge  at  .V. 
This  correction  should  lie  made  at  the 
time  the  scale  .V  is  graduated.  It  should 
lie    evident    that    the   counterweight    at    )' 


told  by  the  party  who  installed  the  ap- 
paratus that  exhaust  steam  would  not 
give  sufficient  heat  to  do  the  work.  The 
engineer,  who  has  very  little  to  say  in 
this  plant,  finally  convinced  the  propri- 
etors that  by  adding  about  5000  feet  of 
1-inch  pipe  they  could  use  some  of  the 
exhaust  steam  that  was  then  going  to 
u.i  te,  Mu'  i'l'  was  finished  and  it  re- 
sulted in  a  saving  of  nearly  three  tons  of 
coal  per  day,  at  $3.25  per  ton,  or  $9.75 
per   day. 

Louis  B.  Carl. 
Marshfield,  Wis. 


Filing  Clippings 


1  Reproi 

and  the  correction  at  /  are  not  equal,  hut 

:   i-   -mailer  in  the  same  ratio  that 

ge  at  ]  is  g : 

Unless    the    bl  .ire    quite   Stiff, 

-•ime  distortion  of  the  brake  when 

1   at  A".     To  prevent  this.   T 

lie   brake   mi   a   balanced   wooden 

ith  a  -mall  shaft  through  the  axis, 

forming  an  almost  frictionless  bearing.     A 

frame  of  this  kind  is  indispensable  when 


Several  methods  of  filing  clippings  have 
d  in  POWER,  but   1  believe  my  meth- 
od   is    as    simple    as    any    heretofore    dc- 
scribed.      I    have     live    "Amberg    cabinet 
transfer    cases"    lettered    on    the    outsHte 

•A      E,"  "F     J,"  "K— O," 
'  I       / ."      fhese  casi     ai  e  filled  with  8J/2X 
1 1   inch     standard    loose-leaf    folder-    that 
can  be  purchased  at  almost  any  stationery 
store  for  35  cents  per  hundred. 

The  subjects  are  written  on  the  upper 
right  hand  corner;  of  the  folders  and  ar- 
ranged alphabetically  in  their  respective 
1  !  example,  under  "Engines 
there  would  be  om  folder  for  each  of  the 
following  subjects:  "Blowing  Engines, 
"t  1I1  Engines,"  "Gas  Engines,"  "High- 
Speed  Engines,"  "Rotary  Engines,"  etc. 
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Am   clippings  filed  thus  can  readily   be 

found  by   leafing  over  the   folders.  as  the 

arc    always    visible,    and    as    the 

arc  tiled  alphabetically  one  can 

ell  at   a  glance  in  which   particular  case 

i  he  information  is  kept. 

Jo  iix  I.  BaKEK. 
ADcntown,  Penn. 


Proper  Amount  of  Lead 

was  asked  the  proper  amount  of 
give  an   engine    to   yet    the   best 


on    the    piston    when    thi 
has    reached   the   position   si:    . 

LSI  the  center.  This 
allows  the  crank  to  float  p.i-t  its  centers, 
and  the  full  pressure  is  applied  only  when 
it  has  reached  a  point  where  it  becomes 
effective. 

An  engine  having  a  piston  [8  inches 
in  diameter  will  contain  an  area  of  --'5 
square  inches,  and  with  loo  pounds  initial 
pressure  the  amount  oi  the  pressure 
brought  on  the  hearings  with  the  valves 
set  as  in  Fig.  I  will  amount  to  almost  i.i 
tons.      .\s   this   pressure   is   exerted    during 


ronomy  and  running  condition,  it   would 

.■   a   difficult    question    to    answer,    as    a 

!   would   depend   on   the   type   of 

e,     whether     single-     or     double- 

itylc    of    valve    gear,    speed,    and 

any  other  conditions  which  would  make 

ral  rule  impossible  to  apply  in  all 

If  diagrams  were  taken  from  a  Corliss 

-    shown   in    Figs.    I    and   i,   it   is 

certain   that    Fig.    I    would   be 

is    representing    the    more    cor- 

e   setting.     When   one  comes  to 

the   action    which    takes   place   ill 

ine    to    produce    these    diagrams, 

.  there  is  room  for  a  considerable 

which   would 

host  all-around  results. 

With   the   valves    set    to    take    the    dia- 

Fig.  I,  the  admission  valve  begins 

when  the  crank  has   readied  the 

■it  io  or  15  degrees 


about    1   o   of   each    revolution    at    a    time 

when    tile    crank    is    t iear    the    center 

to  allow  the  power  to  he  transmitted  to 
the  shaft,  the  only  result  can  be  a  loss 
due  to  friction,  excessive  wear  on  the 
bearings,  and  a  large  amount  of  oil  re- 
quired to  prevent  heating. 

S.    KlKLIX. 

New  York  City. 


Some  Simple  Kinks 


One  of  the  simplest  lessons  I  ever 
learned  and,  at  the  same  time,  among 
the  most  useful,  was  in  reference  to  the 
handling  of  the  field  rheostat. 
Simple  as  it  is,  many  old  engineers  have 
not  thought  of  it,  which  we  see  evi- 
denced by  the  manner  in  which  they 
handle  these  instruments.     It  came  to  me 


re  it  has   reached   the   center.     From 

point  until  the  crank  has  passed  the 

Of  about   the   same   distance,   the    full 

r      is    exerted    on    th 

as  the  crank  is  so  near  the  center 
tically  none  of  the  power  is  trans- 
ed  to  the  shaft. 

ith  the  valves  set  a=  in  Fig. 
ttle  or  no  lead,  the  compression  being 

sufficient  to  bring  the  reciprocating 
s  to  rest  and  reverse  the  pressure  on 

bearings    a;    the    crank    re;-  ' 
er,  at  which  point  the  admission  valve 
ns  to  open  and  gradually  brings  full 


by  accident  at  the  time,  so  I  claim  no 
credit  for  anything  except  for  mj 
lion  to  •'take  a  hint.'"  I  had  charge  of  a 
plant  in  which  they  had  an  exciter  that 
was  too  small  for  the  alternator.  They 
told  me  that  the  commutator  of  the  ex- 
citer "runs  in  a  ring  of  lire,*'  which  I 
found  to  be  quite  true.  I  noticed  that 
especially  true  when  the  Ii 

indicated   that 
the  exciter  was  overloaded.    I  tri 
cnt  methods  of  adjusting  thi    1 
the  exciter  and  generator  fields,  and  found 
that   with   all   resistance  out  on   the  gen- 


erator-field circuit,  and   keeping  as   much 
11  the  exciter-field  circuit  as 
.    the   sparking    was   not    -■ 

then   decided  to  handle  it  this  waj    and 

after  smoothing  up  the  commutator,  lil- 
ting and  cleaning  up  brushes,  etc.,  1  found 
that    I    could    [  ,  ry   nicely. 

Now  the  explanation  is  very  simple. 
Whim   we   run   with    resistance  cut   in  on 

tional  load  on  the  exciter.  The  armature 
circuit  of  the  exciter  and  the  field  circuit 

of  th.    generator  are   the    same.      'I  | 

on  the  exciter  depends  on  the  amount  of 
current     flowing     through     the     gi  1 

id  the  resistance  against  which 
the  current  flows.  The  less  the  resistance, 
therefore,    in    the    generator-field    circuit, 

tt  id  he  the  load  on  the  exciter.     It 

I  plan,  I  think,  to  spare  the  ex- 
citer as  much  as  conditions  will  warrant, 
and  in  many  instances  I  have  found  this 
plan   to   save   much    ti 

When  I  came  to  my  present  position,  I 
found  an  exciter  furnishing  exciting  cur- 
rent for  the  fields  of  a  150-kilowatt  al- 
ternator which  had  been  giving  trouble. 
It  would  not  run  witl  .  c  spark- 

ing, and  had  made  deep  furrows  in  the 
commutator.  Thej  told  me  that  it  had 
but  recently  been  turned  down  and  put  in 
good  condition,  and  that  for  a  few  days 
it  ran  very  nicely,  and  then  went  wrong 
again  and  became  as  bad  as  ever.  One 
cause  was  that  the  brushes  were  not  cor- 
niced, ami  they  were  not  set  with 
their  points  in  line  with  each  othi  1 
of  them  projecting  as  much  as 
inch  ahead  of  their  fellows.  This  made 
•lion.  I 
had  the  commutator  turned  down  again, 
and  adjusted  the  brushes  properly,  and 
since  this  was  done  we  have  had  no  re- 
currence of  the  tr- 
ill this  same  plant  we  had  a  225-horse- 
power  gas  engine  of  tin-  four-cylinder 
four-stroke-cycle  type.  This  machine  had 
been  giving  lots  of  the  •'mysterious" 
troubles  for  which  this  type  of  prime 
mover  is  famous.  There  were  but  few 
tilings  that  the  mind  of  man  can  conceive 
that  would  exasperate  that  this  engine  had 
guilt\  of.  The  igniters  would 
stick,  and  when  one  would  ^-uk  it  would 
short-circuit    all    the  to    the 

way  they  were  connected  up.  There  was 
no  way  provided  for  cutting  the  bad  one 
out  of  circuit,  so  there  was  an  interrup- 
tion every  time  this  occurred,  which  was 
tly.  The  remedy  was  to  arrange 
for  cutting  out  a  defective  igniter,  and  in- 
specting them  at  frequent  intervals  and 
keeping  them  in  perfect  condition.  In 
fact,  after  regular  attention  was  given 
■ 

There  was  another  trouble  which  oc- 
•  intervals  far  too  frequent  for 
the  engineer's  peace  of  mind.  The  en- 
gine wo  ."  and  when  an  at- 
tempt to  start  it  with  compressed  air  was 
made,  we  could  not   get   up  enough   speed 
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nd  incidentally 

pumped   up. 

• 
I    noticed   that 
and    I 
ision    that    the 
thai  the  engine 
when   shut  down,  and  al 
had  the  oil   supplj    ■  for  start- 

the  cylinders 
ild  wish. 
There  « 

inch  wide,  and  having  a  circumference  of 
ir   feet.     This  made  a  frictional 
\-j   feet.     Th< 
when  tl  ■  came  dry  can  easily 

jined.     I   yaw   positive   on 

the   engine   had   ample   lubrica- 
tion in  the  cylinders,  all  other 
pecially  just  before  shutting  down, 
and   to   this   time   we   have  been   immune 

I   wish  to   say   in  conclusion  that   I   am 

not  a  friend  nor  an  emeny  of  the  gas  engine. 
There  is  no  question  but  that  it  ha 
to  stay"  and  til"-,  of  us  who  have  scalps 
that  we  consider  worth  saving  had  best 
get  next  to  them.  I  believe  too,  that  as 
they  are  now  being  built  by  the  besl 
builders,  they  arc  capable  of  giving  re- 
rvice  in  the  hand-  of  competent 
engineers.     Their  complication    is 

Id    seem,   ami   as   a   machine 
they    arc    as    positive    in    their    a< 
the  -team  engine.     In  the  gas  engine  yon 
have    th  :ompres- 

li  -inn,  and  expansion 
These  events  arc  positive  in  the  besl  en- 
gines, and  when  yon  get  them  your  en- 
gine will  run  just  as  the  -team  engine 
will  when  the  events  occur  properly,  and 
the  engine  is  in  proper  condition  other- 
wise. 

Another  thing  in  connection  with  this 
engine  i-  worth  mentioning,  and  might  be 
helpful  to  some  fellow  engineer.  The 
-  for  the  main  shaft  were  four  in 
number,  were  sixteen  inches  wide,  and  the 
lubrication  was  accomplished  by  means  of 
oiling  chain-,  one  to  each  hearing,  which 
it  will  be  seen  for  a  machine  of  this  size 
and  bearings  of  this  length  was  nol  ade- 
quate for  the  purpose 

were  too  -mall,  and  they  had  been  using 
an  oil  that  was  too  heavy  to  distribute 
until  the  hearing  had  become  abnormally 
warm.  I  removed  the  small  chains,  and 
the   heavy   oil.   and  fular   gas- 

>:1   in-tcad.  and   for  chains  I   used 
regular  bicycle  chains,  which  brought  tin- 
oil  up  in  a  flood,  and  distributed  it  I 
the  ampli  that  1  cut  in  the  main 

hearing  caps.  If  any  fellow  engineer  is 
having  trouble  with  a  proposition  of  this 
kind,  I  advise  him   to  try  this. 

William  Westerfield. 

Lincoln.  Xeb. 


Governor  Trouble 


In   the   plant    where   I   am   employed   wo 

isiderable  trouble  with  the   -peed 

regulation  of  two  Corliss  engine-,  one 
14x30,  running  at  120  revolutions  per 
minute,   and    one    18x42,   running    al    roo 

revolutions    per    minute.        I 

■  the  tlyhall  type,  spring 
When  the  small  engine  had  about  half 
load  the  speed  dropped  to  115  revol  itions 
per  minute,  and  any  additional  load 
caused  the  engine  lo  drop  still  farther, 
until  at  full  load  it  only  ran  at  98  revo 
per  minute.  The  only  speed  at 
which  the  large  engine  would  run  with- 
out   hunting    was    at    So    revolutions    per 

The     manufacturers     sent      a      man      to 
locate   the    trouble   and    lie    found    that    the 

small-engine  governor  would  come  down 


inches  smaller  than  the  one  on  1  ,  I 

engine.     We  then  changed  the  pulleys,  put 
more  tension  on  the  small-engim 

nor   springs   and    slacked    up   011    the    large- 

eiigiue  spring-,  when  both  engines 
lated   nicely.      In    comparing    the    niiinhcr 
on    tile    pulleys    and    governor.-    wi 

that   thej    had  been  put  on  wrong  when 
installed. 

Louis  B.  Carl. 
hfield,  Wis. 


Connecting  Synchronizing  L^amps 


In  the   issue  of  June  22,  J.    I'.    Fi 
an   article   on   "Connecting  up   Tran-forin- 
Synchronizing     and      Phasing 
Lamps." 

But      Mr.      l'oote      evidently     made     l 
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CONNECTING    SYN<  HRONIZING    LAMPS 


only  a  certain  distance,  no  matter  how 
heavy  the  load  was,  and  if  pulled  down 
by  hand  it  would  jump  back  to  its  former 
1  On  the  large  en- 
gine the  governor  would  jump  to  the 
position  and  stay  there  until  the 
speed  dropped  way  down,  when  it  would 

wn   with  a  jump  and  keep 
up   and   down    as   long   as    the   governor 
was  set  to  operate  at  more  than  So  revo- 
lutions per  minute. 

It  was  finally  decided  that  the  fault 
was  in  the  design  of  the  governors  and 
the  man  was  going  to  notify  hi-  employ- 
ers to  that  effect  when  \  noticed  that 
while  the  -prints  nn  the  small  engine 
(both  engines  were  slmt  down  )  had  no 
tension  on  them,  those  on  the  large  en- 
gine had  considerable,  bul  if  we  put  more 
tension  on  the  springs  the  -peed  at  light 
•M  be  too  high.  On  measuring 
the  pulleys  on  both  governors  we  found 
that  the  one  on  the  large  engine  was  2 


mistake,  when  he  said  :  "I  prefer  to  hi 
the  lamp-  dark  when  the  phases  arc 
step,  largeh  for  the  reason  that  with 
direct '  method  only  dark  lamps  can 
used"  (the  italics  are  mine).  This  i' 
mistake,  as  with  the  direct  method  il 
as  easy  to  have  the  lamps  bright 
synchronism    as    to    have    them    dark. 

The     accompanying     sketch     illustr; 
how  the  lamps  may  be  bright  at  synchr 
ism,    for  both   the   direct   anil   transfon 
methods.  All  that  is  necessary  to  have  br 
lamps   is   to  connect   the   lamps  across 
(ween    two   of   the   lines   with  the   end 
the   -erics  on  opposite  sides  of  tl" 
instead    of   connecting   the   series   din 
acn  s-    the    switch,    as    illustrated    by 
l'oote.      To    change    from    dark    to   bl 
lamp-   with   the   transformer   method 
only   necessary   to   reverse   the   eonnci  * 
of   the   primary   or   secondary   of 
the  transformers.     In  most  cases  the  n" 
nections  are  such  that  the  lamps  arc  1  to 
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;  this  is  largely  a  matter  ■  ■■ 
;    method     lias     very    little    actual     ad- 
nage     over     the     other.     An     operator 
niliar   with    the   bright    lamps    w 

well  as  the  one   familiar  w  ith  the 


C.   L.  t  iREER. 


Handley,    l"ex 


Keying  Flywheels 


ut  keying  fly  win  els 
ade  me  think   that   it  might   intei 


Bottom  Key  mini  ™""> 

KEYING    FI.YV  HEELS 

how    the    flywheel    is    keyed    on 
m>"   engine.      1   have   only   been   on   this 
it     -ix    months,    hut    it    has    not 
signs    of    trouble.      I    am    in- 
formed that  they  were  fitted  somi 

irs    ago.      Tlie    engine    was    put 
lOUt    in    1SS2.      The    flywheel,    cast 
.ill  in  one  piece,  weighing  about  1 
is  10  feet  in  diameter  and  fits  ver; 

■  amount 
le   through   keys   working  out.     I 
-  ibmit   a   rough    -ketch   of   the   key   used. 
1   i-   in   two   parts. 
The    upper    part,    which    I    consider    as 
g  'bicker  and  heavier, 
d    underneath,    while    the    bottom 
much    thinner    and    has    a    forked 
f   rectangular 
- 
-    head  end  of  the  top  key.  to  keep 
straight.      The    top    one    has    a 
tail     which    goe-    through     the 
■'   the   other   and    has 


H.  KeNworthy. 


■-  r.  Eng. 


Steam    Turbine  Dangers 

■  t    advance    in   economical 
is    without    its     attendant     draw- 
iwer-plant  construe- 
in    any    other    field.      The    -team 
Ir.iittedly  the  latest  word  on  the 
al  development  of  p 
its    own    peculiar    troubh 
The   turbine    require-    and    per 
''-    far   less    adjustment    and    manipula- 
n    the    reciprocating    engin 
•or   that   very   reason   it    - 
lligent  and  skilful  care.     Tts  mov- 
-    are    all    protected   by    its    case, 
r-ding  to  be  opened  only  at  long  inter- 
'  5,   but   meanwhile   the   engineer   can   do 


little   more   than   guess   at    what 
<  11  inside. 

\    meat    merit    i-   the   absence   of   any 
abrupt   change  in   strain,  or  in   spi 
direction   of   motion,   but   the   ear   misses 

the    sounds    which    are    generally    - 

evidence  of  the   performance   of   the  en- 
indication   of  trouble. 

The   high    speed    means,   of   course, 

but   it    also    mean-    l(  ■ 
tunity    and    shorter    warning    in 
any  derangement   of  the   governing 
anism.     Without   the   shock  and   strain  of 
the  reel--  less,  the 

unprecedented  high  -peed  of  the  turbine 
not  only  demands  far  better  workmanship 
and   material   than   the   .  lder   type 

farther  thai 
the   mai  A    factor   of  only 

2    to    t    is    sm  and    especially 

when  we  know  that  even  this  i-  calculated 
on   the  and   the 

best  quality  of  metal,  and  when  we  fur- 
ther realize  that  the  strains  increase, 
nol  directly,  but  with  the  square  of  the 
speed. 

While    turbil  up    their 

tremendo  in    heavy    i' 

with  their  liability  to  explosion,  -till  their 
great   speed   makes   them    even   in- 
ject   to    disruptive    accident-.      According 
to  figures  to  which  the  writer  recently  had 
there     are     fewer     than     ,?000    tur- 
bines in  service  in  the  L"nii 
there   are   at    least    three  accidents  of  this 
one    of    the    reciprocating-engine 
flywheels.      In    a    recent    explosion    mar 
a  broken   pin  in  the  safety  device 
of  the  governor  wa-  d  or  was 

rded  by  the  engineer.  In  this  case 
1'  the  engine  proved 
to  be  the  weaker  and  gave  way  first.  In 
a  plant  at  Providence  the  engineer  threw 
the  wrong  switch  by  mistake:  tl  ■ 
at  held  down  the  casing 
promptly  twi-i  re  he  could  cor- 

error.  With  this  fast-running 
machinery  there  is  no  time  to  correct  mis- 
ne  must  make  the  right  move  the 
first  time.  In  Xew  York,  on  the  other 
hand,  it  was  the  failure  of  a  reciprocal  - 
ough  the 
turbine,  wrecking  both  machines. 

In  a  large  turbine  in  a   Chicago  power 

boh    or    bit    of   metal    carelessly 

left    in    the     boiler     or     steam     pipe     was 

to    have    been    carried-  over    into 

the   turbine   blade-    with    disastrous   effect. 

In     Philadelphia     the     corrosion     of    the 

nt     breaking    off    of 

small   fr  destruc- 

t he    whole    machine.      [n 
tin-    oil    pip,     supplying   the    main    bearing 
in   some   way  became   clogged   with   a  bit 
of  wa-te.     The  oil  pressure  on   the  bear- 
destroyed    and    the    entir 

place.  In  Los 
Angeles  a  surging  of  the  load  back  and 
forth  between  two  machines,  operating  in 
parallel,    culmil 

control. 
In  a  similar  case  that  of  a  large  unit,  where 


rly    300    horsepowt  r,    the    -lug- 
r     sticking, 

ruptions 
tallation   accidents  and  not  charge- 
able   to    regular    operation    of    the    plant; 

ir.g  and  1  w   designs  and  de- 

Still    others    wire   due    to    the   in- 
e  of  new  engineers  handling  an 
unfamiliar     machine.      Put     the     turbine 
must  now  be  considered  as  bavin 

rimental  stage.    It  will  be  judged 
the   more   rigidly.     It   must   vindii 
only    it-   economy    but    it-    safety.     While 
design   and   type   ari  i-    -till 

room    for    greater    improvement    in    con- 
struction,   for   a    still    higln  I 

for  fool  proof  connection  and 
appliances,  for  further  safeguards  peculiar 
to  its  own  conditions  and  - 

1'..   F.   Sawyer. 
Cambridge,   Mass. 


A  Good  Muffler 


A  style  of  gas-engine  muffler  that  really 
USl  d    extensively    in 
the   natural-gas   district,   where   stationary 
power    are    in- 
stalled   in    mill-    and    factories.      The    re- 
sult   is   a   quietness    of   operation    that    is 
V     the    employes    and 
nearby   residents;    for  where   the   mufflers 
are  not  used  the  noise  is  terrific,  and  the 
of  such  plants  within  half  a  mile 
of  any  residence  district   i-  a   nui 

The    form   of   this  own    in 

the   accompanying   -ketch.     It  con 


ENGINE     MUFFLER 

a   square   brick   box    with   an  arcl 

The   exl  111   the  engine   enters 

one   side  of  the  box  and  terminate 

tee    with    it-    openings    vertical.      A    pipe 

4    or   5    feet    lone    and    of   ;: 

the  engine  exhaust  is  pi 
ter  of  the  top  of  the  muffler,  and 
forms  the  only  opening  to  the  atmosphere. 
The  box  may  be  several  fret  .hep  and  is 
filled  with  water  up  to  within  a  few  inches 
of   the   lower  ;.     tee.      For   a 

ioo-hor--  ie  the  muffler  would 

[uare,    and    made    of 
hard-burned  bricks— vitrified  or  fire  bricks 
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— with    o-incli    walls    laid    up    in    cement 

icture,  and  the 

■ 

Id  range 
With   this   form   of 
muffler 

ii  tly  as  steam  engines. 
1".  \V.  Brady. 
Penn. 


Steam  Consumption  from  Indicator 
Diagrams 

Take  an   indicator  [   the   en- 

gine; fiml  the  per  cent,  of  the  cylinder 
that  is  tilled  with  steam  at  the  instant 
the  exhaust  valve  opi  pressure 

of  the  steam  at  that  instant;  then  by  re- 
iteam  tabic  find  the  weight 
ubic  foot  of  steam  at  that  pres- 
sure,  and    multiply    the    per    cent,    of   the 
cylinder    rilled    with    steam    at    release   by 
the  weight  of  steam  per  cubic  foot  at  re- 
.   and   mulitply   this   by   the 
the  piston  in  square  feet  and  then 
by  the   piston    speed    in    feet   per   minute. 
This  result  multiplied  by  60,  and  divided 
by  the  horsepower,  as  computed  from  th 
r  diagram,   will   be   equal   to   the 
pounds    of    steam    used    per    horsi 

To  this  must  I 
of  cylinder  condensation,   which    i 

rent  experimenters  to  be  ap- 
proximately from  0.215  to  0.165  times 
the 


^  ratio  oj  ex  pan 

In  the  case  of  compound  engines  this 
ratio  of  taken   from  the  cyl- 

inder which   !  est   number   of 

us  and  the  smaller  of  the  fore- 
going factors  used.  In  calculating  the 
steam  consumption  of  compound  engines 
either  the  high-  or  low-pressure  cylinder 
may  be  used.  When  using  the  low-pres- 
sure diagram  the  mean  effective  pressure 
of  the  high-pressure  cylinder  should  be 
divided  by  the  ratio  of  the  cylinders  and 
added  to  the  mean  effective  pressure  of 
pressure  cylinder:  or  if  the  high- 
card    is    used    th' 

sure  should   he  multi- 
plied   by    the    ratio   of   the    cylinders    and 
Ctive  pressure  of  the 
high-pressure  cylinder. 

If  the  water  rate  of  a  simple  engine  is 
to  be  calculated,  it  is  best  to  calculate  it 
from  a  number  of  cards  and  then  average 
the  results.  The  following  example  will 
serve  to  illustrate  the  foregoing  formula : 

The  diagrams  shofrn  in  the  accompany- 
ing illustration  represent  the  action  of 
the  steam  in  a  I4x28x24-inch  com- 
pound engine,  running  at  160  re\ 
per  minute.  In  this  example  we  shall 
figure  the  steam  consumption  from  both 
cylinders,  and  then  average  the  results. 
The  line  A  B.  in  the  high-pressure  dia- 
gram is  equal  to  95  per  cent,  of  the  length 


of  the  diagram  and  the  line  CD  in  the 
qual  to  93  per 
the  length  of  the  diagram.  The 
release  pressure  on  tile  high  pressure  dia- 
gram is  .)2.5  pounds  and  7.7  pounds  on 
the  low-pressure,  which  corres] 
weights  of  0.10293  at  ound  per 

cubic  foot  for  the  high-  ami  low  1 
diagrams.  Reducing  the  area  of  the  high- 
pressure  cylinder  t"  that  of  the  low-,  we 
have  the  mean  effective  pressure  of  the 
high,  as  57.05,  which  divided  by  4  (ratio 
of  cylinders)  is  equal  to  14.49,  and  adding 
he  mean  effective  pressure  of  the 
low-pressure  cylinder,  we  have 

IO.37    +    14.49    =    24-86 
pounds   per   square   inch.      Then   multiply- 
ing the  mean  effective  pressure  of  the  low- 
ure  cylinder  by  4, 

4  X  10.37  =  4 1  48, 
anil  adding  the  mean  effective  pressure  of 
the   high-pressure   cylinder   gives 
41.48   +   57-95   =   99-43 
pounds   per    inch     square,    the    total    mean 
effective  pressure  at  the  high-pressure  cyl- 
inder.     The    horsepower    of   this    engine, 
the  indicator  diagrams,  is  equal  to 


DIAGRAMS    FROM    A    14    AND    28    BY    24-INCH 
IGINE 


99.43  X  640  X  153-95 


=  296.82, 


:  I403 


I0.62 


33.°°° 

and    the    steam    consumption    per    horse- 
power-hour   computed    from    th. 
power  diagram   is 
0.95  X  640  X  1062  X  0.10293  X  60 
296.82 

pounds    per    horsepower-hour.      From    the 

low-pressure   diagram   wi 

Q-93  X  640  X  4.26  X  0.02068  X  60 

296.82 
pounds   per   horsepowi  r  hour. 

As  the  ratio  of  expansion  is  4.  in  the 
high-pressure  cylinder,  the  per  cent,  of 
cylinder   conden  qual   to 

0.125  x  V~T  =0.25 

or   25   per   cent. 

Adding  25  per  cent,  to  the  amounts 
found  above,  we  get  .  17.53  and  13.27 
pound-,  for  the  high-  and  low-pressure 
cylinders,  respectively,  and  the  average 
is  equal  to  15.4  pounds  per  horsepower- 
hour. 

Since  the  factors,  piston  speed  and  area 
of  piston,  appear  in  both  horsepower  and 


water  consumption   formulas  they  can  be 

eliminated    and    a    much    simpler     El 

is    the    result.      In    th,     following    let    .  I 

equal    the    area    of    the    piston     in     square 
inches,    I  i|    the  piston   in   square 

feet,  .S   tin-  piston  speed  in   feet   per  minute, 
.V     the    per    cent,    of    cylinder    filled     with 
1     release     pressure,     and     //'     the 
weight    of   steam   per  cubic    foot   at    release 

pressure.     Then 

M.E.P.  xSx  -4_Ilr 
33.ooo 
X  X  B  X  S  X  W  =  Water  consump- 
tion  per   minute; 
and 
A'x£xSxWX6o 


M.E.P.  X  .4  x  S 


Water  consumption 
per  horsepower-hr.. 


33,°°o 
which    is    equal    to 

XX  Wx  33,000  X  60  __  A  X  W  X  13,750 
M.E.P.  X  144  M.E.P. 

Taking    one   of  tin-    foregoing    cylindeq 
cample  we  have 
0.93  x  0.02068  x  13.750 

2486 =ia64 

pounds  per  horsepower  hour  foi  the  l,,w- 
pressure  cylinder.  Hie  slight  difference 
in  decimals  in  the  two  calculations  1  dlfl 
to    the    dropping    of    decimals    in    the    first 

method 

Louis    II.   Carl. 
.  -   hfield.  Wi-. 


The  Engineer's  Responsibility 

\  horl  time  ago  a  State  inspector 
visited  tlie  engine  room  of  a  local  factory 
and  after  watching  50  minutes  for  30HH 
one  to  make  an  appearance  who  might 
be  iii  charge  of  the  plant,  final!-. 
the  proprietor,  who  informed  him  thai  tin 
engineer  uas  "somewhere  about  the  build- 
ing probably  upstairs."  The  engineer 
when  found,  was  notified  to  appear  befpri 
the  "board"  ami  his  license  was  vcr 
pi  1  ipei  ly   revoked. 

i  his    seems    a    sitnpl' 
and   just   disposition   of   -uch   a  gross  of, 
but    in   looking  closer   into   the  cas 
one  is  pi-, me  t,  1  wonder   if  th,-  eng 
wholly    to    blame,    and    if    the    condition 
under  which  he  works  do  not    tend  to  i' 
duce    an    exceedingly    dangerous    kind   < 
ness.     The  plant   comes   under  tl 
third    cla     .    ami    such,   as   a   rule,   does  11, 
require  the  services  of  but  one  man.  wl 
acts    as    engineer    and    fireman,    and    wl 
also  takes  care  of  the  elevators,  main  lin 
of    shafting    and    belting    throughout    tl 
building  and  is  generally  the  "hands'  mat 
around   the  place,   the   care   of   the  boil 
and    engine    being    regarded    by    his    ci 
plover  as  incidental. 

I  low  the  practice  that  soon  becoir 
nothing  short  of  criminal  carele  ;ni 
formed  can  be  easily  seen.  The  n 
man  conies  on  the  job  and  sooner  or  la 
is  informed  that  a  belt  has  broken  or 
elevator  has  "hung  up"  and  as  he  wisl 
to  show  his  proficiency  in  doing  that  k  I 
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ot  work,  he  "fixes"  the  fire,  sees  that  the 
nter  level  in  the  holler  is  all  right,  looks 
the  engine  over  and  selects  the  b 
will  need  and  then  ascends  perhaps  to  the 
top  of  the  building,  remaining  there  as 
long  as  he  thinks  the  engine  and  boiler 
will  take  care  of  themselves.  Should  he 
refine  to  do  1  h  1  -.  work  another  man  who 
is  not  so  particular  is  sought  and,  when 
found,   is  quickly    installed   in   his   plaee. 

1  was  at  one   time  employed  in   such   a 

plant   with   the   nominal   title  of  engineer, 

and,    following    the    procedure    set    forth 

above,   was   eventually   caught    by   the   in  - 

and    was    extremely    fortunate    in 

•  with   .;   H-ori'   lecture,   including 
irance  that  my  license  would  he  re- 
voked  if   it    occurred    again.     I    besought 
the  inspector  t"  sjK-ak  to  the  owner.     The 

•  replied  that  tile  law  did  not  im- 
plicate the  owner  in  any  way  and  that 
he  (the  inspector  1  would  consider  leav- 
ing the  plant  alone   for  over  fifteen  min- 

idence  <ii  untrustworthiness,  and 
if  caught  it  would  mean  the  revocation 
<f  my  license.  A  conference  with  the 
'wner  was  next  in  order  and  the  in- 
ultimatum  set  forth.  "You  will 
•ither  have  to  do  the  work  or  I  must  set 
1  man  who  will."  was  the  answer.  He 
:r>t  another  man  who  did  the  work  and 
ventually  lost   his  license. 

-    serious   consideration    is   given 

real    or    imaginary    short-comings 

[assachusetts   license   law   by   the 

w-making  bodies,    I    hope  they  will   not 

■ike    up    the    owner's    liability,    in 

this  kind,  and  prescribe  a  penalty 

owner  who   insists  or  knowingly 

his    plant    to    he    left    alone   while 

tion.     Tn   most  instances,   I   think 

will   he    found   that    the   owner    is    far 

blame   for  this  careless   practice 

'  e  engineer. 

Arthur    F.    C.LAWSON. 
•ion,  Mass. 


POWER  AND  THE  EXt.IXEER. 

A  Temporary  Insulation  *or  Arc 
uimp  Leads 

In  central-station  work  it  does  not 
often  occur  that  an  orthodox  repair  can 
at  a  time  when  it  is  most  needed, 
and  for  this  reason  i!  may  he  interesting 
to  describe  a  temporary  repair  which  was 
effected  on  one  of  the  leads  of  an  arc- 
lamp  >witch.  The  insulation  of  1 
had  broken  down  at  a  point  close  to  where 
the  le;uN  went  underground  into  the  con- 
duit, and  it  was  impossible  to  repair  this 
insulation  without  taking  up  the  pavement 
if  the  fact  1:  mid  only 

arm    down    the    pillar.      This,    it 
may  incidentally  he  mentioned,  is  a  fault 


emeriting  Elevator  Brake  L  -ather;       mkthod  or  making 


RF.r.UR    TO    ARC-LAMP 

\ns 


■  le   time    I    have    had   chat  5 
le    water-balance    elevator,    and 
pping   between    the   bottom   and 
•ie    entirely    by    the    brake     the 
lo  not   last  long. 

I    took   out    one   brake    shoe, 
elevator  man  said  had  not  been 
for  more  than  three  years,   and 
it    the  leather  was   cemented   to 
shoe    and     pegged     on     with 
egs,  which   were  also  cemented 
'he  leather  and  brass, 
is  this   is   the   first  time   I   have   ever 
1   across  a  brake  lining  put  on   in   this 
Id  be  grateful  to  any  rcad- 
'•who    will    describe    the    operation    of 
"ing  brake  linings  on   in   this   manner, 
u  also  give  the  kind  of  cement   used. 
E.  W.  Erski.v. 
t.  Paul,  Minn. 


in   design    which    is    frequently   met    with 

in   such   streei    pillars   owinj 

anxiety    of    manufacturers    to    economize 

space,   which    results   in   undue   crowding 

01'   the    part      ■ 

If  the   lead   had   not   been    repaired    it    is 

that  the  whole  ot  the  arc-lamp 
circuit  would  have  broken    ' 

Under  the  circumstances  a  temporary 
repair  was  effected  by  means  of  a  broken 
16-inch  obtained     from    the 

use.  The  terminal  of  the  faulty 
wire   was   unscrewed   and   the   ga{ 

own  over  the  lead  until  it  reached 
the  point  where  contact  with  the  ground 
was  made  by  the  conductor.  The  sketch 
shows  roughly  the  method  adopted,  and 
it  will  be  seen  that  the  cable  at  this 
point  was  virtually  inclosed  in  a  glass 
insulator.     By   means   of  this   device   the 


arc     lamps    were     run    all     night 
mishap    and     the     permanent     repair    was 
made    on    the     following    clay    when    the 
lamps  were  not  in  use  for  some  hours. 

J.    A.    S  EAGER. 


■ 


Why    the    Drop   in  Pressure? 

A   few  days  ago  1   had  a  1  I 

gathered  about  a  uxij-mch  Ideal 

valve    automatic    engine,    instructing    them 

upon   tin-   subject  of  the  "Steam    Engine 

indicator,"    just    as    had   been    my    custom 

at  this  particular  part  of  the  course  for  the 

11  years  with   this  particular  en- 

The  engine  gets  its  steam  through  a  5- 
inch  pipe  somewhat  over  200  feet  long 
and  containing  one  gate  valve,  four  00- 
gree  ells.  The 
engine  is  provided  with  the  "quick-open- 
ing" type  of  throttle  valve,  and 
gage   is    I  ram    pipe    just 

e  throttle  valve,  with  a  separator 
interverning  betw   • 

The  engine  is  direct-coupled  to  a  West- 
inghouse  compound-wound,  no-volt,  di- 
rect-cur', or,  which  forms  the 
only  li>ad,  the  unit  being  used  to  supply 
•hrough- 
out  the  school. 

We  had  just  finished  taking  a  number 
1:11s  with  the  engine  running  nor- 
mally at  about  full-rated  load,  and  were 
proceeding  to  take  some  more  with  the 
engine  throttled,  so  the  boys  might  note 
the  effect  upon  the  form  of  the  diagram. 
I    had    throttl  ine    enough    to 

cause  the  voltage  to  drop  from  no  down 
to  a  little  less  than  105.  just  enough  to 
make  sure  that  the  governor  would  let 
the  cutoff  run  out  to  about  the  maximum, 
this  change,  of  course,  resulting  in  a 
lowering  somewhere  about  10 

per  cent. 

While  engaged  in  taking  these  diagrams 

one    of    the    boys    asked    why    the    gage 

dropped    while    the    engine    was 

throttled,  and  also  asked  if  it  should  not 

go   up  instead  of   down. 

I  was  somewhat  surprised,  and  at  once 
the  throttle  wide  ami  again  closed 
it  off  to  the  former  position.  Sure  enough, 
the    gage    ham  ibout    5 

pounds  lower  with  the  engine  throttled 
than    it   had    been    with    the    throttle    wide 

in   a   little   time   for  cogitation.   I 
asked  him  to  explain  why  the  gage  indica- 
be  higher  when  the  engine 
rottled   than   when   wide  open,  and 
;t   once  explained  that  the 
the  de- 
mand for  steam  and  thus  lessen  the ''drop" 
in   the   steam-supply   pipe.    The   facts   very 
plainly,    however,    failed    to    accord    with 
ry,    as    the   pressure   plainly    fell 
pounds    instead  of  rising  slightly. 
By    this     time     I     had    my    explanation 
ready,  and  I  proceeded  to  express  to  the 
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out    all  aching, 

quartet  ill  bene- 

■ling. 

In  this  particular  c  10  per 

[lu-    rc- 

icnt     to 

due  to  throt- 

ll   being 

increased 
nearlj 

Mature   consideration,   however,   makes 

as   it    really   is. 
in   'Irop   is 

n    from   puis 

J.  M.  Kent. 


r   almost  the   same   conditions   as 
this  vacuum  tank  : 

idge's   ml.    t'.ir  boiler   flues   gave 
the  following  : 


Thickness  =      i  — 


. 


5° 


Designing  a  Vacuum  Tank 

The   "boss"    t..!d    the   engineer   that    he 
install    a   new   dr\: 
tern  an.:  I   a  vacuum  tank    120 

long.     He 
get  their 
seemed   to   be   some 
doubt    al  rrect    thickness    that 

have  the  tank 
ss  knew 
and  en- 
gines  hi 

:     the     tank. 
would  know  that  the  boiler  company  was 
not  put"  !  le  also 

tuple,  as  ther< 
and    wear, 
are   eno  steam    boil 

hted:.  it 
'.-    a    small    matter 
and  he  would  bring  the  ■ 
the    moi 

-upper  the  1  '    time  to 

read   the   evening   p;  I  new   he 

■   that  tank  at 
than   an    hour.      When    he 

up  lv  ilers,  ri 

this  cas 

plate   v. 
sure    pi  - 

the    same    boiler    stand    the    -ame   pres- 
sure    fr 
think   so,  because  if  the  boiler  were  a  lft- 

to  flatten  it.  whereas  with  internal  pres- 
sure it  would  always  k 
After  more  searching  he  came  to  the  sec- 
tion on  boiler  flues  and  this  time  it 
seemed  as  though  he  had  found  just  what 
■was  wanted,  for  surely  a  long  boiler  flue 


or  \\  inch,  nearly  7  16  inch.  This  very 
inches,  nearly  7/16  inch.  This  very  much 
much  astonished  the  engineer,  who  was 
expecting  to  find  about  '  :-inch  plate 
amply  strong.    He  felt  that  something  was 

ould   not   tell 
the   tank   should   be   made    from    7 
boiler    plate,     which      would      be     strong 
enough  for  50  pounds  -tram  pressure,  un- 
m  inced  that  it  really  ought 
to  be  that  thick. 

The  engineer  searched  for  more  infor- 
mation and  came  across  the  famous 
Fairbairn's  rule,  which  gave  15/32  inch. 
This  showed  that  a  still  stronger  plate 
would  be  needed,  and  this  caused  him 
much  discomfort,  for  instead  of  getting 
nearer   to   what   he   expected  he   v. 

■till  thicker  plates.  This  was  not 
the  worst,  however,  for  he  now  felt 
doubtful  as  to  the  accuracy  of  these 
formulas:  up  to  now  he  had  always 
fondly  supposed  that  the  formula 
in  boiler  construction  were  based  on  a 
mathematical  analysis  of  the  -trains  and, 
therefore,  should  all  give  the  same  re- 
sults, lie  further  found  that  the  well 
known  Board-of-Trade  formula  g 
inch  thickness  and  Seaton's  formula  gave 
21  32  inch.  These  results  showed  that 
the  thickness  of  the  plate  should  be  t.v'.u 
inch   or    15/32   inch    or   ?s   inch    01 

the    plate   ought    to   be   anywhere 
from   ~  '16  inch   to    11  '16  inch    thick. 

It    was    past    midnight    now.    but    there 

seemed   to  be  no   satisfactory   solution   to 

this  blamed  tank,  and  what  in  the   world 

to  say  I  in  the  morning 

not   know.     He   might   tell   him   he   could 

11.. t   say   for  sure,  but   the  tank   should  be 

somewhere   between    7/16   inch    and    11    10 

inch  thick:  but  as  this  was  the  first  time 

■   had  ever  given  him  any  figuring 

ivish     to     fall     down, 

he     had     been     studying 

night-   to   be   ready   when    tl 

lunity   came.      He   0  that   the 

tank    be    mad  and    be 

be  on  the  safe  side,  but  then  how 

Id    the    boilermakers 

it    such    a    thickness    and    offer   to 

guaranti  ?  '     one;      1'erhaps   he 

tter    take   a    chance   and    say    that 

uld  I     •  ight.     But  he  had  to 

tank    all    day 

No;  he  did  not 

take  chances,  and   so  he  was  all 

■arched  all  hi 

but  could  find  nothing  more     After  some 

p  mderii  1   to   do  he   remem- 

engineer  had  a  copy 

of   Kent's   "Pocket    Book,"   and   as   he  did 

not    live    far   away  he   decided   to 

wake  up  the  family  and  borrow  it.  for  he 


now  was  desperate  and  the  risk  of  waking 

a  health)  man  up  at  i  a.m.  to  borrow  a 
pocket  bi  tcurred  to  him     I  his 

intention  he  carried  out.  He  got  the 
bonk  and  hurried  home  and  quicklj  found 
that     the      Board-of-Trade     formula     was 

good  onlj   for  due-  up  to  ki  feet  1.  rig,  so 

1  being  In  Ipcd  he  felt  more  hc- 
wildered  than  ever;  however,  farther 
along  he  found  a  table  -ucb  a-  i-  used  by 
the  I'.  S,  supervising  inspectors  for  flues 
and  tubes,  and  although  it  went  only  up 
to  40   inches    diameter    he    found    that    the 

minimum   thickness   in  inch 

for  every  1  inch  increase  in  diameter 
from  u  incite-  to  40  inches,  the  limit  of 
the    table,    .111. 1    50    11    -reined    a-    though    it 

would  I"    safe  to  extend  ihi-  method  to 

the    [20  inch    diameter.      The   thicl.i 
40-inch    wa-    030    inch,    and    therefore    for 

120-inch    it    would    i„     [.30    inchi         09 

my,  how  hi-  head  did  spill!  lie  imagined 
himself  telling  the  bo--  that  the  tank 
must  be  at   lea-t    1  j  j   inches  thick. 

In  another  part  of  the  book  he  found 
many  formulas  on  "Resistance  of  Hollow 
Cylinders  to  Collapse,"  but  these  formu- 
la- were  based  "tt  Fairbairn's  and  the 
English  P.oard-of-Trade's,  and  as  I'.air- 
bairn's  experiments  were  on  tube-  \ary- 
ing  from  4  inches  to  I J  inches  in  diameter 
and  from  tg  inches  to  60  inches  long,  it 
did    not    seem   as    though    thej    could  be 

relied  upon  when  applied  to  a  tank  120 
inches  in  diameter  and  20  feet  long.  Then 
the  Board-of-Trade  formula,  from  what 
was  said  elsewhere,  was  good  only  for 
flues  up  to  10  feet  long.  However,  there 
was  an  account  of  where  various  lines  it 
Cornish  and  Lancashire  boilers  had  col 
under  certain  pressures,  and  thi 
formula    Clark    deduced    from    these   wa 


/>  = 


200,000  X  '" 
dT76 


where 
P  =  Collapsing  pressure  in  pounds  pc 
square   inch. 
t  =  Thickness   of   the   plate    in   incite 
d=  Internal    diameter    of    the    furnai 
tube  in  inches. 
P>y  taking   P   as  60  pounds,   which  allov 
a   factor   of    safetj    of    four,   and   transpo 
ing.  the   formula  became 


I  12c 

-  \n 


1.14:4 


120175  X  60 
200,000 

inches,  and  so  the  thickness  wa 
inches  or,  say,  t's  inches.  As  this 
about  the  same  as  that  used  by  the  Unit 
upi  1  i  ising  inspect  >rs,  it  certaii 
seemed  as  though  the  thickness  should 
over  I  inch  instead  of  7/1(1  inch.     It  v 

now   time   for  the   \ r   muddled  and 

wildered   engineer   to   go   to   work,  wh ' 
he   did,   and   he   told   the    boss    that 

t  estimate  he  could  give  was  tl 
the  shell  should  be  i's  inches  thick.' 
which  he  fell,  in  the  boss'  estimat  , 
from  a  promising  engineer  to  a  ra\  •! 
theoretician. 

I  ,1  ORfiE    P.    PlERf 

Exeter,  X.  H. 


|I,     LXM. 
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The    Lea    Continuous     Engine     Recorder 

An  English  Device  to  Record  Water   Rate  of  Engine,  Compare   Engine 
Economies  for  Various  Adjustments  and  Measure  Water  Flow  in  General 


BY        WILLIAM 


H 


BOOTH 


Continuous   recorders  of  the  amount  of 

carbon   dioxide    g;  s    in    the   effluent    gases 

iler   furnaces  are   now   very   usual 

power    houses.      N 

only    very    partial    in    their 

records,   for  while  it   is  very  desirable  to 

iw   much   dioxide    is   being    made, 

iter    imporl 

■  m  moil- 
going  with  it.  This  the  recorder 
it  tell,  and  while  a  13  per  cent, 
may  appear  to  be  better  than  one 
r  cent.,  their  true  value  is  really 
the  percentage  of  monoxide  that 
th    each    case. 


\.  \i  1-  the  case  of  the  one  surl 
denser    set  1  ing    moi  1 

Thirdly,   there   i-   the   case   "t    thi 

lenser  to  each  fourthly, 

•  \  ing    more    than    "tie 

the  sole  dutj 

is   to   measure   the   discharge   of   the   air 

pump,  it   i-  obvious  that   the  most  direct 

results  are   those  obtained   with   the   first 

i"   plant,  since 

eaelt  engine's  51  ition  is  found 

1 1    the    dispi  sition    is    that    of 

it  is  clear  that  any  change  in  the 

behavior  of  a  particular  en 

ral  engines  can  onh   be   found  bj 


FIG.   I.     LEA  TANK  AND  RECORDER 


In  the  Lea  eng  r  there  is   no 

R    •     first    what    is    the 

•  d(  r  ?      It    1-   an   instrument   that 

much   water  is  discharged   from 

ce  condenser  of  a   steam   engine. 

of  discharge  can   be   read  off  at 

nj   instant  by  the  position  of  the  pointer. 

unt   of   the   discharge   in   a   given 

f    time    can    be   measured    off   on 

'    diagram   by    means    of    a    planimeter. 

is  thus  a  very  universal  implement. 

In  general  there  are  four  different  types 

•i-ing   plant    in   a    power    station 

he   best    for    the    purposes    of    the    Lea 

enrder  is  that  in  which  each  engine  has 

(    own    independent    surface    condenser. 


some  process  of  elimination  or  diffenntia- 

1  ;  reasoning. 

In    c.i  engine 

ption     .in   1  'iil>   be  fi iund  1  ithi  1    by 
some  such  means  as  measuring  both  out- 
1  jet  inflow,  or  by  reasoning  from 
the   risi  Mire  that   tal 

in    the    jet    when     passing    throe 
condenser.      It    will    '  here   to 

the  instrument  as  it  is  applied 
in  the  first  and  simplest  ease  of  the 
separate  condenser  to  each  engine. 

Arrangement    and    Mechanii  \ 
stki  - 
In  its  simplest  and 


Fig.    1,  the   instrumi  n  n   the  top 

of  a  tank  about  5  feel  n  length, 

and  hall  that  breadth.  'I  he  length  ol  the 

tank   is  di\  ided  into  1  hah  es  by 

a  IraiiM  1  fri  ml  the 

upper  edg  1  in<  hes  of  the 

bottom.    Xear  the  top  of  the  first  divisii  n 

Ital     plate     freely     pi  1 

over  which  thi 

livered.      It    serves  to  break   the   rush  of 
and   1I1  11  ibuti    it   over  the  area 
of  the  di\  isii  m,  ft  om  which  it  is  th 
t  •  flow  with  no  n  ma  h  ing  eddy  1  r  swirl 

di\  ision.     In  the  first  di\  ision  is  in  d 

cj  lindrical    chamber.       I 
nunication   with   the   water  in   the 
first   division.     It    stands   in   that    d 

ontained 
compactness,  ft  1  II  :     placed 

at  the  other  end  of  the  n  om.     1  hi 
her  is  connected  bj   a  pipe  to  thi 
division     or    notch     chamber.     If    at     a 
mid  be  large  enough 


FIG.    2.     TRl.W'.i   1   \K    Non  II 

to  avi  i'l  skin   n 

to  be  maintained  always  free  from  air. 
iter  level  in  the  cylinder  is  thus 
always  exactly  that  in  the  second  division 
of  the  tank,  which  henceforward  will  be 
called  the  notch  chamber,  because  its 
ouier  end  i-  closed  bj  .1  plate  to  which 
i-  fitted  a  carefully  cut  and  smoothed  gun- 
metal  plate  with  a  go-degree  triangular 
notch. 

Many  years  ago  Pri  if    l.e 
•  .1    I  ti  lfast,  the  inventor  of  the  VI  11  I 

bine,  made  vet  pi  riments  with 

notches,  and  he  found  that  the  coefficient 
for  the  How  over  a  triangular  notch  was 
always  the  same-,  no  matter  what  the  depth 
of  water  over  the  point.  The  formula 
he  determined  was. 

Q  -  H*  X  V~H  X  0.305, 
where 

//    -  I  light  of  tin-  notch, 
Q  =  Cubic  feel   of  water  per  minute. 
The  basis  is  t!  e  of  flow  is  pro- 

1   of  the  hight, 
while  the  amount   of  flow  is  proportionate 


row  ER  AND  THE  ENGINEER. 


August  31,  1909. 


to  the  notch  area,  and  the  area  of  a  tri- 
-  hight.    Hence 
\  Formula, 

• 

time,  flight  m  min- 

ches  and  gall  2.  This 

formula  can  tl  ipplied  at  once 

when  the  dep:  r  a  notch  has 

been  measured. 

•iino  Apparatus 
In    the    Lea     recorder,    the    cylindrical 
chamher  contaii  rrving  a  verti- 


parturc  from  the  dead  point  is  represented 
by  the  value    H*  x  i    !<•       I  he 
ing  underlying  ibis  is.  of  course,  that  in  a 
still  iKiiiil  the  outftow  "\<i  .1  notch  varies 

in  the   way  already  desci  ih 

Thus,     the     outflow     is     represented     by 

the  increasing  pitch  spiral,  Fig.  ,t.  In  this 
spiral  groove  is  fitted  a  button  on  a  lever, 
and  a~  the  drum  rotates,  this  lever  or 
bracket,  is  pushed  laterally,  and  governs 

itii  'u  oi  the  i"  n  1  n  the  recording 
diagram.  At  the  same  time  the  drum  it- 
self   i*    marked    l"'>r    SO    many    gallon-    rate 


FIG.   3.     DRUM   OF  RECORDS,   SHOWING    INCREASING-PITCH    sl'IKAL    TOR    ACTUAT- 
ING RECORDING  PEN 


cal  rod.  and  the  primitive  idea  would  be 
to  allow  a  pointer  "it  the  rod  to  be  moved 
up  and  down  a  vertical  scale,  the  pointer 
being  adjusted  to  show  zero  on  the  scale 
just  when  the  notch  had  drained  the 
chamber  down  to  the  point,  or  zero  level. 
But  such  a  simple  arrangement  would 
require  the  formula  to  In-  w(  rked  out  for 
every   value   of   H   and   the   usefulness  of 


of  flow  per  time  unit,  and  a  pointer  at 
the  button  point  stands  against  such  figure 
on  the  drum  as  is  also  pointed  on  the 
diagram  paper  above  by  the  pen.  The 
diagram  paper  is  folded  upon  a  clock- 
actuated  drum,  and  the  record  shows  at 
any  time  just  what  was  the  rate  of  flow 
at  that  instant.  By  taking  a  similar  auto- 
graphic record  from  the  wattmeter  of  the 


condenser  being  proved  tight  and  the  in- 
strument set  in  work,  it  is  very  easy  to 
detect  anything  going  wrung. 

Various    Uses    for    Records 

As  an   illustration  of  what  the  recorder 

will  show,  the  writer  made  a  trial  of  its 

capacity  !>>    varying  the  cutoff  on  the  low- 

cylinder     of     a     5000-kilowaa 

engine  from  three-eighths  to  "lie-half  the 
stroke.  '1  In-  pointer  "i  the  recordi  r  movA 

-itloll    showing    eoiiMilcr.il. 

steam  being  used.  After  a  few  minutes,  tin 

cutoff  was  put  hack  to  thrcc-cighths-inch 
stroke  ami  as  soon  as  the  air-pump  de- 
liven  felt  the  difference— in  a  few  seconds 

tin  pointer  went  hack  to  the  original 
steam  consumption  rate.  A  rough  cal- 
culation made  on  the  spot  showed  thai 
the  change  represented  a  coal  value  pel 
week  of  $150  had  the  same  rati1  of  changi 
been  carried  through  the  whole  of  tin 
engines. 

It  is  plain  that   hy  means  of  this  instru 
ment   there  can   he  made  in   a   few   houi 
a   series   of  tests   on    steam   engines    wit 
every  degree  of  cutoff.     Such   tests  wouf 
require    many    weeks'    work    with    sever; 
assistants    to    carry    out    and    they    woul 
involve   considerable    cost    in    excess    hit 
during  the  uneconomical  conditions.  Tin 
an  engine  may  be  tested  at   all   ratios  1 
cutoff  and  the  results  plotted.     It  may  I 
tested  for  a  series  of  boiler  prcs su 
it    may    he    tested    on    several    superhe 
temperatures   or   with   and   without   stea 
in  the  intermediate  reheater.     Only  a  fe 
minutes    will    practically    serve    to    dete 
mine  the  best  cutoff  on  the  low-pressu 
cylinder. 

Though   results   cannot  so  promptly 
definitely  be  secured  from  engines  group 


FIG.    4.    CHART    SHOWING   STEAM    CONSUMPTION   PER   KILOWATT-HOUR 


the.  instrument  would  be  greatly  limited 
thereby.  In  the  Lea  instrument,  the  cal- 
culation is  performed  once  for  all,  and  the 
instrument  shows  directly  the  amount  of 
water  that  is  pa-sing  at  any  instant.  To 
effect  this,  the  float  rod  is  cut  into  a 
toothed  rack  which  engages  with  a  pinion 
on  the  spindle  of  a  horizontal  drum.  A 
i-  cut  in  the  face  of  the  drum.  It 
starts  at  one  end  of  the  drum  with  a 
plain  cut  at  right  angles  to  the  as  :i 
this  it  diverges  at  a  gradually  increasing 
angle    such    that    at    any   moment    its    de- 


electrical  driven  by  the  engine, 

if  an   electric   station   is   in  question,  the 

steam   consumption    per   kilowatt   at   each 

instant  can  be  calculated  instantly  by  slide 

otherwise.     See  Fig.  4. 

Ni  w,   assuming   the   main   engine   is   at 

1   the  air  pump  is   at  work,  there 

should  be  no  outflow   over  the  notch.  Any 

outflow  is  a  sign  that  the  condenser  tubes 

are   leaking,   and    the   sudden    increase   of 

the    apparent    water    consumption    of    an 

engine  a  few  days  before  writing  this  was 

a  sign  of  this  very   fault.     However,   the 


on  one  condenser,  the  recorder  will  si 
very    well    in    such    a    case,    especially 
out  of,  say  four  engines,  three  are  regti 
ly   worked.     The   relative  economy  oi 
B  and  C  is  at  once  comparable  with 
of  B,  C,  D.  or  C,  D,  A,  and  the  sta 
engineer   who   watches   his   recorder 
begins   to  calculate   what   it    is   co 
run    the    old    engine    that    sends    up 
record  so  badly.    The  firemen  have  kit  ' 
it    for  a   year   or   two.   anil   there  is  a    n' 
•  ral   understanding  that  the  old  e 
less  economical   than   it   might  be,  b  '' 


-t  31,  I  *>) 
r  been  so  plainly  put  upon  record 

me  engine  rooms  there  is  an  in- 
strument to  each  engine.     In  others  there 

me  instrument  only  and 

tank  to  each  engine,  with  a  pipe  to  the 

linder.    But  with  this  arrangement 

obtained 

from    each    engine.       It    without    known 

■  d  shows  too  high,  it  is  an 

n    that    probably    something    lias 

I  rrong.      A    circulating-pump    inlet 

las    become    choked,    or    a    vacuum-pipe 

joint  is  drawing  air.  or  a  piston  i- 
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multiplied  by  the  number  of  n  itches  in  use. 

The    instrument    is    not    1 
one  u>e.      Boili  1   by  its 

use,     ami     other     ol.\  1  are     the 

measuring    of   water   served    out    1 

tion  farms,  or  to  miners.  . >r  the  measure- 
ment   of   the   volume   of    sewage   that    is 
upon   a   -.hen  area   of  land.     Ami 
recently  the  writer  hi  1   where, 

with  a  notch   that   was   little   more   than   a 
ml    of   water   that   wa 
■  lamp   wheat   of   a   hard   ami    dry 
variety    was  1"  ing 

\    curious    fact    concernii 


36S 


narrow     1  ,    allow    more 

water    to     pass     than     do     wide     notches 
per    unit 

lions  in  a  certain  time.     A 

flth    as    w  1'lc    u  ill    pa  ■  5 

ntity    of 

lore  than   too  gallons  in  the  same 

notch   has.  therefore. 

d,   ami   its   coi 

But,    this    found,    it    appeal 

for  all  hights  of  that  angle  of  notch.    The 

the    instrument    are    claimed 

n  ithin    1 !  •  per  cent.,  and 

since  water  expands  with  temperature,  and 
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steam.     There   is   no   getting   away    from 
the  record.     It  finds  the  best  point  of  cut- 
off;  the   best   ratio   of   circulating    water, 
or    the    most    economical    load,    and    it 
soon    invites    you    to    examine    the    con- 
fer   baking     tubes     or      approves 
lenditur  ■  on  paint  for  that  long 
unpainted    exhaust    pipe     that    ought     to 
en   scrapped,   being   blown   in   the 
casting. 

the  volume  of  water  to  be  meas- 
very  large,  there  may  be  several 
in  one  notch  plate,  the  tank  being 
ider  to  avoid  r  incon- 

\cnient  depth.  On  the  other  hand,  if  a 
small  volume  of  water  is  to  be  measured, 
ingle  notches  may  be  used  through 
which  the  flow  will  vary  in  the  ratio  of 
the  notch  breadth.  Thus,  if  10,000  gallons 
r  is  a  good  flow  for  a  90-degree 
notch,  the  angles  of    .  degrees 

will  give  5000  and  2500  gallons  with  the 
same  hight  H,  thus  utilizing  the  full  stroke 
of  the  instrument  and  correcting  the  read- 
ing by  the  use  of  2  of  4  as  a  correcting 
divisor.  Similarly  with  multiple  notches, 
the   reading  of   the   instrument    is   to   be 


r 

RW^* 
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FIG.  6.    RECORDING  APPARATUS 


a    given    volume    will    stand    higher    over 
the    notch,    this    error    is    more 
neutralized  by  the  fact  that  the  float  will 
sink    farther    in    warm    water.     This,    of 
ipposes    the    float    chamber    to    be 
d  iii  the  stream  of  water,  as  in  the 
first   chamber   of  the  tank.     The   rate   of 
flow  of  water  over  a  V  notch  of  90-degree 
angle   is  given   in  the  annexed  table,  the 
gallon    being    the    British    gallon    of    10 
of  water.     Corrected   for  Ameri- 
can  gallons,  the   formula   changes   its   co- 
efficient   from   0.305   to  0.366. 

In  certain  water-si 
endeavor    is    made    to    divide    the    water 
into  two  unequal  streams.   Oi 
intended  to  be  lime-saturated.     By  means 
of  adjustable  notches  a   stream  of  water 
can    be    divided    very   accurately   and    the 

ill   be  maintained   for  all  hi 
water   in   the   tank. 

In  a  station  where  matically 

weighed,  either  to  the  men  or  to  the 
hopper  of  the  stoker,  the  Lea  recorder 
enables  the  average  daily  rate  of  evapora- 
tion to  be  readily  ascertained  and  inci- 
dentally  helps  to  make   some   use   of  the 
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FIG.    8.      RECORD    FROM    LIGHTING    LOAD 
Lea's    Patent    Recorder 
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TABI.I  GB   90 

DEGREE   \    NOTCHES. 


.  Hour. 

Flow   I- 

in 

in 

in 

r.al- 

lons. 

Pounds. 

1 

in 

3 

1  1 

15.903 

s 

12 

69,471 

14 

1  1,829 

15 

8 

N.C.  l  gallon  =  10  lb. 

Deduced    from     Thomson's     Formula 
per  mil  |  ere  /'      depth  in 


of  the  whole  station  may  be  indicated  by 
a   knowledge   of   thi  ..ration 

long    special 

permanent   aids   to   economy.    Continuous 

when  plotted  on  a 
the   form  of  curves  and   suitably  intercal- 
culated    and    pi'  tted,    show     in    time    the 

Trend   of   the   combin;  I 

a-si-t   most   materially  in   finding  tin    con- 
nditions. 


Engine  Room  Flo 


'    — r" 


Hlnffed  Lid  [or  Inspecting 
Notch.  Provided  with  I'a.i- 
lock. 


ioti!i!l  Deep. 

FIG.    10.     RECORDER  FOR  60OO-KILOWATT 
rURBINE 


End   Elevation 


In  r.rcat  Britain  it  is  usual  pract 
in  steam-engine  working  to  appl)  B.UI 
matically  tin-  variable  cutoff  year  t"  I 
in  ssure  cylinder  of  the  compound  < 
gine,  but  the  low-pressure  gear  is  va 
able  by  hand  only.  Some  engineers  ne 
attempt  to  change  the  low-pressure  ge. 
but  set  it  at  seven-sixteenths  of  the  stro., 
at  which  point  they  declare  the  best  ■ 
suits  are  obtained.  Probably  they 
not  very  far  wrong,  but  as  previoi  I 
pointed   out,   the   recorder   showed   tha  i 


.' 
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:    thrcc-cighths    stroke    was    best 
rtain  engine  at  a  certain  load.    An 
cutoff  in  the  second  cylinder  puts 
in  the  first  cylinder 
and    reduces    the    pressure    diffen 
of  the  high-] 
It  may  be  beneficial  to  <1 
onc  engine  and  not  in  another,  at 

■  at    another;    with    a    err 
vacuum  and  not   with  on 

other  degree.     We   cannot    know 

ning  what  will  best 
engine  at  its  varying  1< 
find  out  by  a  few  trials,  and  so, 
determine  the  unknown  in  a  few 
or  even  hours,  an  instrument  like 
uld  very   soon   give   good   returns 

■  lost  interesting  and  instructive  to 
it,  taking  note  of  the  variations  that 

le  in  the  regime  of  an  eng 


he  pencil  very  quickly 
follow  any  change,  and  it  does  not  require 
am  ci  'ii- 
sumption  to  tell  upon  the  si  1 
available  at  the  air-pump  intake. 

The  instrumi 
great    value    in    testing    the    effect    of   dif- 
ferent     temperatures     of     superhi 
varying    the     temperature     of     steam,     the 
Of    the    cylinder 

metal  must  also  vary,  so  that  thi 
be  a  certain  lag  of  thej-esults  behind  the 
temperature  curve.     I  herefore, 

invoh  ing  ti  hould  he 

continuously  pi  1  that  there  will 

imps   and    the    performance 
curve   will   move   steadily   up   or   down    as 
the  temperature  curve  rises  or  fall 
a   set   of   parallel    curves    of    temperature 
and  air-pump  dischari  II)  under- 

taken, would  1  !  ile   in   as- 


= 


End  Elevation 
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Outlet 

integrating  been   added, 

ranged  that  an  index  finger  is  driven  bj 
means    of    an    interrupted    toothed    drum, 
mnt    of    interruption    being    suited 
of  the  instrument 

■  -   with 

.  d  drum     Thus,  at  a  glance,  the 

ading   can   be 

this   total   being   the   product  of 

the  hours  by  the  mean  rate  of  flow. 

S  are  shown  two  actual  records 
from   an   electric-power   station  and   from 
mill,  and  in  Fig.  6  is  shown  the 
r,-r]i  detached  from  the  tank  and 
float  chamber.     The   style  of  drum 
in   Fig.  ,1  differs  somewhat  in  detail  from 
other  drums,  for  in  some  drum-  the  -piral 
in  the  surface  of  the  drum,  where- 
as,  in    Fig.  3,   it   is  a   wire 

iwever,  a  mere  mat- 
ter •  f  detail.     Fig.   ~  I   record 
im  a  traction  load  at  Man 

8  is   from   a 
lighting  .load    at    the    same    station.      A 
gi\  en  in  Fig.  9,  Note 
the  area  of  the  rectangle  representing  7000 
pounds.     In  the  full-size  diagram,  it  meas- 
2    inch. 
In  Fig.  10  is  shown  the  arrangmi 
a  6000-kilowatt  steam  turbine  at  the  Man 
orporation,  Stuart   streel    works 
Fig.  11  shows  the  recorders  arran 
the    four    4000-kilowalt    trai 

1  at  Greenwich, 
while  Fig.  i-'  is  from  a  blueprint  of  the 
ordinary  self-contained  apparatus. 

A    very   useful    instrument    this   should 
be  for  recording  the  "input  of  pounds  en- 

n   the   testing   of  bore  hoi 
wells.     It  is  often  specified— too  ofl 

irell  shall        tested  for  yield 
by  a  prolonged  pump  test  al 
Ions  per  hour.    The  recorder  would  show 

just    what    was   the   mean    rate   of  pumping 
over    any    period    of   time,    and    wl 
been  the   stOppa 

of  the  test,  if  any.     But  there  is  no  further 

need  of  describing  the  uses  to  which  the 

instrument  can  be  put.     Suffice  that  it  has 

ry    in    steam- 


sisting  to  elucid  '  <hc  less-known 

regards  superheat,  both  in  recipro- 
cating engines  and  in  turbines.  And  there 
i-   also  much  more  to  be  definitely  known 

mancc  for  good  or  ill      power    houses    and    is    very    sensitive    to 

of  reheaters,  intermediate  receivers,  jack-      changes,  as  may  be  told  al  -  nee  by  watch- 

ets  and  cylinder  coverings,  which  can  be      ing  its  behavior  when  a  change  is  made  in 

known  by  aid  of  the  continuous   recorder,      the  man'  'I   or  in  other 

In  a  recent  form  of  the  instrument,  an      ways. 
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Ash-,    Coal-    and    Coke-handling 
Equipment  for  Gas  Plants 


-  i  1  A  1  .- 

Under 

-  manufactured  by  the  man)   con- 
the  work, 
space    is 
limited,  attention  will  be  called  ii>  onlj  a 
Tin-  equipment   manufac- 
tured by  tin-  R  ing  Bell  Com- 
ic, X.  J.,  i>  that  of  the  belt- 
conveying  type.    The  company  has 

thy    installations    in    the    middle 

vo  in  particular:  one  at  the  plant 

of  the  Milwaukee  Coke  and  Gas  Company 


stallation  at  the  plain  of  the  By  Products 
Coke  Corporation  i-  the  main  conveyer 
belt  which  carries  the  coal  from  the  re- 
ceiving docks  to  the  storage  1  > i 1 1 — _  This 
belt  is  nearl)   a  mill    i  tnd  in  us 

travel    passes    I 

way  under  two  railways  and  a  highway. 
After  passing  these  it  leave-  the  passage- 
way and  rises  at  an  angle  of  about  20  de- 
grees to  a  high!  1  Feet,  traveling 
from  this  point  on  a  trestle  to  the  storage 
bins. 

At   this   plant   the   coal    is   first    unloaded 
from  the  vessels  at  the  receiving  docks  by 
I  ms    unloading   towers   which    are 
shown   in    Fig.    1.     The   buckets   in   these 
towers  have  .  ins  each, 

and  the  maximi  which  they  op- 

per    round    trip.      Tf 
the  necessity  warranted,  these  towers  could 


plished  :  counterweighted  buck! 

et  which  ha-  a  capacit)  ol  fiv<  tons  <a 
coal.  With  this  equipment  coal  can  be 
taken  out  ol  storage  at  the  rate  ol  3M 
>  hour.  1  )nly  one  operator  i-  re 
quired  to  run  this  system.  A  unique 
feature  ol  thi  bridge  is  thai  while  tin 
conveyer  i-  stocking  the  bucket  is  free 
storage  at  the  same  time. 

In    the     first     part    of    this    article    the 
equipment   for  handling  the  coal   1 
the  dn.k-  and  the  storage  pile  h; 
described.     Attention   will   now    i.. 
10  the   equipment    for   handling   tin 
and  ashes  in  the  power  station  of  the  gas 
plant. 

In   the   various   plant-   of   the    Peopled 

Gas    Light    and   Coke   Company,   of   Clii- 

cago,     Ml.,    the    machinery    used    for    this 

is  that   which   is  manufactured  by 


UNLOADING   TO\  ,.    WITH     CAPACITY    OF    375    T( 


OAL    PER    IlolU 


at  South  Milwaukee,  Wis.,  and  th 
located  at  the  plant  of  the  By  I 
1 

With    the   belt-con  if   equip- 

ment there  are  certain  conditions  that  it 
manufacturer  to  be 
acquainted  with  before  he  can  figure  in- 
telligently on  the  job.  The  following 
that  are  looked 
into  :     i  -  mveyer  ;   level 

or  inclined,  and  if  the  latter  the  degree 
of  inclination,  or  the  number  of  feet  which 
the  load  is  raised  :  di  sired  capacity  per 
hour:  class  of  material  to  be  carried: 
material,  wet  or  dry,  hot  or 
cold:  any  strong  chemical  qualities:  char- 
acter of  motive  power,  etc.  These  and 
other  questions  of  similar  purport  confront 
the  prospective  customer,  hut  they  are 
only  the  means  for  an  end. 

One  of  the  notable  features   of  the  in- 


unload  at  the  rate  of  about  375  tons  of 
hour  each.     The  towers   are   run 

i]    and    require    only    one    man    at 
the  lever-,     [f  for  any  reason  it  1 
sary  to  stop  thi  er,  the  unload- 

the    boat    may    continue,    the    coal 

being  pi;  !.   piles  right  at  hand 

where     it     can  d     later.       The 

1  11  as  on 

the   conveyer   by   this    same    system. 

From  the  unl  the  material 

i-  carri'  d  onvcyer  to  a  travel- 

ing and  reclaiming  bridge.  Fig.  2.  about 
half  a  mile  distant.  The  span  of  this 
bridge  is  2X0  feet,  cantilever  60  feet.  On 
the  bridge  runs  a  36-inch  belt  conveyer 
equipped  with  an  automatic  tripper  by 
which  coal  is  dischargei  torage.     Coal 

can   be   delivered    from   the   bridge   at    tin- 
rate  of  600  tons  per  hour. 
The   reclaiming   of   the   coal    is   accom- 


the   Link-Belt   Company,  of  the  same  c 
The    plant     located    at    Twenty-fifth   ;  ■ 
Loomis     streets,    on     the    south    side 
the  city,  is  probably  one  of  the  mo 
date  plants  of  its  kind  in  the  country, 
was   installed   only  about  a  year  ago  1 

has   been    in   operation   about    six    n 

The  installation,  embodying  the  Peck  1 
rier     system.'     might      be     -  lassed     as 
bucket    conveyer.       This    conveyer,   w 
doing     practically     the     same     work 
the      belt       conveyer,      has      perhaps 
wider    field    of   application,    owing    to 
fact    that   the   buckets   being  made  ou 
teel   or  malleable   iron  are  better  abl 
withstand   the   abrasive   action  of  the 
ashes   and  cinders   which  would   > 
a   bell   of  any  material   in   no  time. 

\t    the   above-mentioned   plant   the 
for  the  power  station  is  unloaded  fron  he 
cars  into  a   Link  licit   hopper  of  sucl'.'i- 


Ii,  rgog 
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FIG.   2.     TRAVELING   AND   RECLAIMING   BRIDGE    WHICH    WILL   DELIVER  TO   STORAGE  6oO    TONS  OF   ■  OAL   I'EK    HOCK 


pacity   as    will   allow    cars   of   the   bottom 
unload.     From  this  hopper,  which 
-    14    feet    wide    by    18    feet    long, 
the  coal  i*  delivered  to  a  Link-Belt  recip- 
rocating   feeder    which    discharges    to    a 
crusher,  the  rolls  of  which   are  30  inches 
in    diameter    and    have    a    24-inch    face. 
This  crusher  is   driven  by  a  small   steam 
independent    of    the    rest    of    the 
installation.     The  rolls  of  the  crusher  are 
in   order   that    tine   coal    not    re- 


quiring crushing  may  pass  through,  the 
coal  being  fed  to  the  carrier  at  this  point. 
The  carrier  employs  24X  18-inch  Peck 
overlapping  buckets  and  conveys  the  coal 
from  this  point  to  the  storage  hoppers 
over  the  boilers.  The  capacity  of  the  hop- 
pers  is  about  200  tons  of  coal,  the  coal 
being  delivered  to  the  grate  through 
undercut  gate  chutes. 

The  ashes  are  quenched  in  the  pit  and 
raked    into    the    same    conveyer    and    are 


FIG.   3.     SCREEN    HOUSE   AT    WORCESTER   GAS    LIGHT   COMPANY'S    PLANT 


delivered  by  the  system  to  a  firebrick- 
lined  hopper  over  the  switch  track  at 
one  end  of  the  building.  This  hopper 
has  a  capacity  of  about  2000  cubic  feet 
of  ashes.  The  ashes  and  cinders  from  the 
gas  retorts  are  first  broken  into  pieces 
about  the  size  of  a  man's  head  and  arc 
then  carted  to  the  conveyer,  beil 
through  the  crusher  and  reduced  to  about 
the  size  of  a  brick,  after  which  they  are 
delivered  to  the  ash  hoppers.  This  in- 
stallation, as  well  as  the  installations  of 
its  kind  in  the  various  other  plants,  has 
proved  a  most  economical  and  speedy 
method  for  doing  the  work. 

Before   closing   the    subject,    one    other 
equipment   of   an   altogether  different   type 
from  either  of  those  previously  described 
ie  mentioned.     This  is  the  telpher 
S)  stem  1  ii  ashes,  coal  and  coke. 

This  system  has  been  tried  out  very  suc- 
cessfully in  the  East  for  different  classes 
of  work.  An  installation  of  this  char- 
acter has  been  in  operation  at  the  plant 
of    the    Wore stir    Gas    Light     Company. 

for  about  si 
eight  years.  This  equipment,  manufactured 
by  the  J.  M.  Dodge  Company,  of  Phila- 
delphia. Perm.,  i-  designed  for  the  hand- 
the  coke  by  means  of  ordinary  tub 
buckets    which    are    filled    from    tl 

I 

and   conveyed   by  the   telpher  machine  to 

rage  pile,  water-gas  house  and  boil- 

ihe  screen  house,  the  latter 

being    shown    in     Fig.    3.      This 

plant,    although    of    the    early    type,     has 

-  very  efficient  one,  in  spite  of  the 
fact  that  the  buckets  have  to  be  filled 
by   hand.     Tt   has   a   capacity   of   about   25 

-  hour.  The  telpher  hoists  the 
bucket  at  a  speed  of  100  feet  per  minute, 


the  telpher  itself  trj  speed  "t 

dumped 

_    through   a    crusher 

ins  from  which 

•     in  into  baskets 

ight  of  the 

i]  igt  pile  is 

The  pi  ;it  Corn- 

quipped 
with  this  system,  which,  however,  is  of  a 
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Significance  of  Drafts  in   Boiler 
Room  Practice 


"The    S  ifts    in    Steam 

Boiler    Practice"   is   the   title   of    Bulletin 
!  by  the  United  States  Geo- 
Survey.     It  was  written  by  Walter 
T.   Ray  and   Henry   Kreisinger  and   is  a 
record  of  the  i  pe.t  iments  made 

at    Norfolk,   Va.,   laboratory    expi 
relative  to  the  flow  of  gases  throu 

.   Mo.,  and 
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pe  than  that  previously  mentioned. 
This  plant  employs  a  clam-shell  bucket, 
the  capacity  of  which  i-  2l/i  cubic  yards. 
The  bucket  picks  up  the  coke  from  a 
pile,  and  discharges  it  into  storage,  a 
screen  house,  water-gas  house,  or  boiler 
house  as  desired,  in  the  same  manner  as 
described    for    the    W  I  ,        Light 

Company.  The  hoisting  speed  of  the  buck- 
et is   120  feet  per  minute  and  the  trevel- 

ed  tooo  feet  per  minute.  The 
capacity  of  this  machine  is  about  50  tons 
of  coke  per  hour  and  requires  only  one 
operator    at    the    levers. 


motive    by    the    Survey    and 
■  anl  Air  Line  Railway  at  Ports- 
mouth,  Ya. 

The   experim  made   with    the 

idea  in  view  of  fretting  a  clear  und 
:  lining    in    the 

fuel  to  d    and  boil- 
>  rvations  were  made  of  the 
d  through  the  bi  ds  of 
fuel  in  a  given  time  and  the  data  ' 

on  charts  permitting  future  investigation 
and  study  from  all  points  of  view.  In 
view  of  the  probability  that  a  gas  is  dis- 
continuous, and  that    if   50,   "draft"  as  a 
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motive  cause  is  an  impossibility,  the  term 
pressui  1  i    used  througl         1  •  - 

:  draft. 
Pressure  differences  as  utilized  in  boiler 
practice  are  created  in  three  ways,  by 
chimneys,  by  exhaust  fans  and  bj  pres- 
sure fans  <>r  blowers.  In  the  experiments 
all  three  methods  were  used  and  the  rc- 
sults  tabulated. 

In  the  laboratory  experiments  upon  the 

ir   through   fuel   bed     laj  1  1  • 

were  substituted  and   the  results 

tabulated    in    tl  inner    as    with 

Fuel  beds  of  different  thicknesses,  and  thc_ 

ib  orbed  in  pass  ing  different  quam 

titles  of  air  through  beds  of  varying  thick- 

nesses  noted. 

In  substance,  the  bulletin  shows  that 
thi  pn  -lire  drop  through  any  portion  of 
ratio  to 
the  total  drop  if  the  resi  1  ce  i  0  ml 
stant.  I  f  the  total  pressui  1  drop 
stani  the  drop  of  pressure  in  an)  portioj 
of  the  passage  varies  with  the  resistance 
in  that  pi 

If  the  resistance  of  any  portion  of  the 
pa     igi  '    of   gas 

.in',  s  as  some  power  of  the  pres- 
sure drop.  The  inde?  of  ibis  power  is 
approximately  2.  If  double  the  quantity 
of  gas  is  passed,  the  pressure  drop  will 
drupled,  and  if  three  times  tfs 
quantity  is  passed  the  drop  will  be  in- 
nine  linns,  it  is  immateria 
whether  the  pressure  difference  is  forced 
or   induced,   for  with  here  can   be 

no    pulling.      Gases    travel    because    of  dif- 
ferences in  pressure. 

The  bulletin  is  both  intere  ting  and  in- 
structive and  may  be  obtained  Ft  by 
applying  to  George  O.  Smith,  directs! 
United  States  Geological  Survey.  Wash- 
ingti  n.  D.  C. 


It   may   be    affirmed,    states    a    consular 
r<  port,  that   the   State  of  Sao   Pa 
been     the     cradle     of    the     utilization    o' 
hydraulic  power   in    Brazil   for  generating 

electricity.  Tbat  at  present,  howevei 
turned  to  account,  is  but  insignificant  it 
comparison  with  the  immense  undevi  lop© 

rces  which  the  State  pi  isses  ■■ 

numerous    large   waterfalls,    mostly    Stal 
property,   and   to  a   large  extent    still   tin 
explored.     The  principal  hydroelectric  in 
stallations    constructed    in    the    State    ar 
that    of   the    Sao    Paulo   Tramway,    I.igli 
and   Power  at    Parnabvha,  with  a  capacit 
of  8000  horsepower,  and  those  of  varioi 
other  companies,  viz.,  Jundiahy,  gencratir 
1000  kilowatts  ;   Sorocaba,    1000  kilowatt! 
Rio    Claro,    580    kilowatt-:     Mococa,    5< 
kilowatts;  Piracicaba,  450  kilowatts.    Tl 
important  hydroelectric   static  n   in   cottr 
of  construction  by  the  Santos  Do 
pany   at   the    Itatinga    Falls,    near   Sant< 
which   should  be  completed  in  a  year,  w 
transform  and  transmit  electric  energy 
3000  kilowatts,   which   will   be   used   in  t 
working    of    the    cranes    on    the    quay 
Santo-  and  the  supply  1  f  light  and  pOW 
to  that  citv. 
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A  Uhion   with   a   Commendable 
Method 


To  the  man  who  with  every,  mention 
of  a  labor  union  associates  ideas  of  arro- 
gant demands  enforced  b}  lawlessness  and 
violence  ivc  commend  the  following  ad- 
dress delivered  at  a  recent  meeting  of  the 
Eccentric  Firemen's  Association  by  Na- 
■onal  President  Timothy  Healy.  Here 
will  be  seen   to  be  an  organization  which 

raise  it-  membi  i  ■ 
higher  plane  and  to  obtain  for  them  wages 
ami  recognition  commensurate  with  the 
Importance  of  the  service  which  they 
render  by  reasonable  and  rational  meth- 
educating  them  in  their  vocation, 
Baking  them  worth  more  in  the  work  of 
rid,    as    well    a*    b)    indm 

i  worth. 
The  reasi  nable  employer  will  heartily 
commend  and  cooperate  with  such 

The  occasion   was   a   public   mei 
the    union    at    which    a    presentation    had 
been  made  to  a  prominent  member  and  at 
which  a  number  of  visitors  were  present. 
Mr.    Healy*s    remarks    were,    in    part,    as 

lers,   we   have    friends  with   us  to- 
night who  are  influential  and  whose  word 
a   way  to  help  tlii-  organiza 
i   its  members,  and   I   believe  that 
'.ting  occasion,  with   these   friends 
say  a  few   v 
"'I   want   to    say   that    we   are   i  rg 
to  uplift   a  cla--   of  men   who   have   been 
abused  in  the  past,  and  in  some  instances 
are   abused    today    more    than    any    i  ther 

•    men   in   our   great   city, 
know  that  the  fireman,  up  to  a   few  years 
ith    very    few    exceptions,    had    to 
twelve     hours     a     day     and     three 
hundred  and  sixty-live  days  in  a  yi 

iliday  off,  and 

couldn't    even    get    permission    to    stay    at 

id    attend    to    his    sick    family,    or 

dead    relative.      That    is   not    right, 

'    human,   and   it    is  not  a  proper 

any  man. 
lieve  that  American  citizens  are 
to  better  treatment,  and  always 
lieved  that.  Therefore,  we  have 
for  and  built  up  an  organization 
ti  day  to  put  every 
a  better  condition. 

lized   for  th<    p 

of  causing    strike-,   or   causing   trouble   of 

d   to   an   employer.     We  believe  in 

our  employers  man  for  man  and 

like    manner:    putting    the 

right  up  to  them. 

Many  men   in   our   day.   men   of  large 

affairs,  captains  of  industry,  if  you  wish. 

arc  good   men.   good-hearted   men.   and   I 

want  to  tell   you,   my   friends,  that   I  have 

fnet  some  of  these  men  and  when  1  have 

lf'ld  them     the     conditions     of    the    fire- 

work     they     have      said :      'Well. 

f     never     thought     about     the     firemen. 

will     see    if    we     cannot     do    better 


for  them.'  They  never  thought  of  the 
man  who  was  working  long  hours  under 
unsanitary    conditions.      It    was 

tO    their    attention    thai    I 
man   as   an   individual    working   in   a   plant 

depend   on    somebi  dj    elsi 
highest  authority  he  can  go  to  I-  his  chief 
engineer.      Well.    1    had   as    leavi 
the  devil  as   to  some  of  the  chief  engi 

■  I  was  working  under  them,  but 
1    thank    God    that    they   arc    nol 

■  i  d    everj 
where;    and    there    are    some    good    chief 
engineers  in  this  city  and  some  had  ones. 
But  we  are  bringing  them  around  . 

iur  wa\  of  thinking,  and 
doing  great  work.  Nobodj  is  losing  any- 
thing by  it.  All  that  we  want,  men.  is 
to  have  confidence  in  ourselves,  and  I 
am  glad  to  say  that  the  member-  of  this 
organization  are  taking  more  interest  and 
more  confidence  in  the  organiza- 
tion every  day. 

"I    remember   that   on   the   floor   of  the 

organization    once    I    begged    the    men    to 

when   they   were   dwindling 

away,    when    they    didn't    have    any    hope 

of    anything    being    done    for    them    by    the 

ation.  I  said  that  the  time  would 
come  when  our  men  would  be  working 
eight    hours    a    day,    and 

shut  their  eyes.  I  also  told  them  later 
on  that  the  lime  would  come  when  the 
nization  would 
be  three  dollar-  a  day.  Well,  they  laughed 
at  that.  Still,  now.  we  have  in  this  or- 
ganization some  sixteen  i  >r  seventeen 
hundred  men  who  are  getting  three  dollars 
a  day,  anil  we  will  have  as  many  more  in 
two  year-  from  now  who  will  be  getting 
the  same. 

"I    recall    that    when    1    said    we    would 
work  only  eight   hours  word  was 
to  me  that  they  said  that  I  was  cri 
some  of  the  engineers  appealed  to  the  men 

to    pull    me    off    or    they    wot 

lie   idea    of   giving    firemi 
hour-  a  day!  Well,  it  has  all  come  around. 
They  wouldn't  dare  to  ask  a  man  to  work- 
twelve  hours  today,     lie  would  be  insulted 
by  it,  and    I   don't  blame  him. 

remember   that    I    used    1 
anization    on    Saturday    night    and 
would    get     home    at    one    or    two 
at  night.     At  that  time  we  could  not   con- 
ess   as   we   do   it    now,   and 
once    in    a    while    we    would    have    a    big 
tight.      Well,   a-    1    say,   1    would   get    home 
i    two  o'clock  in  the  morning,  and 
then  would  go  to  my  work  at  seven  o'clock 
in  the  morning  and  stay  until 

morning.      I  rk  and 

work  hard.  I  know  what  it  is.  Well,  we 
don't  have  to  do  that  now.  thank 

"All   we   want   is  a   square  deal,  and   we 
want  at'  is  a   fair  day's 

pay  for  a  fair  day's  work,  and  reasonable 
hours,  and  we  want  our  men  to  give  him 
-ice  for  the  good  pay  and  the 
reasonable  hours  that  the  employers  are 
giving  them.  We  stand  for  no  man  loaf- 
ing  on   his   job.      We   believe   that   a   man 


w  ho  i-  working   eight   hi  in  Id 

In-  on  In-  feel  ever)   minuti   of  thai  eight 

hour-.      I    am    saying    thai    i  i 

.    i!   "in       A   man  can 
always    get    something    to    do    an 

h   he  i-   ii"i  i 

ning,  or  sweeping  up.  I  want  to 
till  you  that  I  have  got  no  use  for  a  fire- 
man who  goes  slushing  around  a  boiler 
n  om  up  to  In-  knee-  in  coal,  and  if  I  was 
an  engineer  employing  such  a  man  1  would 
i  i.  him  there  a  mini 
"My    friends,    when    a    man    come-    into 

this  orga  promise  him  nothing 

well,    there    are    "lie    "r    two    thil 

promise  him.  We  tell  him  this. 
that  we  will  do  the  besl  we  can  for  him. 
Fellows  id    here    and 

if  we  will  give  them  job-  they  will  join 
the  organization.     No,  we  don't   d 

■  way.  We  tell  them  that  we  will 
do  the  best  that  we  can  for  them.  We 
tell   them   that   in   case  of  death,   if  a   man 

more  than  sixty  days  in  arrears, 
we  will  pay  a  hundred  ami  sixty  dollars 
in  cash,  and  .  n  the  death  of  the  wife  the 
familj     gi  di  .liars,    and    all 

this   we   do   for   the   sum   of   seventy-five 

cents  a  month.  .Men  often  wonder  how 
we  do  it.  but  we  do  it.  just  the  same. 
We   havi  m.     Our 

expenses  are  high,  but  we  find  that  we  can 
do  it.  and  we  are  doing  it.  and  we  are 
going  t..  do  it.     That   i-   one 

thing   that   we  do   for  them. 

"Another  is.  that  we  give  them 
of   advice.       There    is    an    office    here,    open 

j .   and   if  a   man   has  am 
of  am    kind,   and    God    know-    there   are   a 
whole    li  t    of    them    in    trouble,    we    want 
them  to  come  here,  and   they  come.     They 

is  their  stories,  at   ' 

in  who  ever  hears  of  it  afterward. 

i  come  here  and  tell  us  their  stories, 

sometimes  about  their  husbands.  \\ 

to    their    stories    and    advise    them    what   to 

do,    and    what    is    told    here    to    us    i-    just 

■  a-    if   it    had    been    told    in    the 

0  mfessii  t.;i\. 

"In    case    .  f    legal    trouble,    we    have    the 
legal  talent.   In  case  of  any  trouble, 
of    family    trouble,    if    a    man    is 
drunk  an  I   him  up 

here  and  we  tell  him  what  will  happen  to 
him  if  he  don't  change,  and  I  am  glad 
to  say  that  we  have  changed  many  of 
them. 

times   a   woman    is   left   a   widow. 
el  I  saw  a  woman  wdio 

had    five    children,    the    widow     of 

nization.     It  took  me 
gel   them  fixed      SI 
keep    two    of    them    at    work,    that 
When  the  authorities  learned  that  she  had 
seven   hundred  dollars   of  insurano 
ing   they   wouldn't   take   the   child- 

1  got  the  matter  fixed  after  a  hard  Tight. 
Sometimi  to   hospitals, 

and    we  help   them   out    in    thai    matter.      If 
a  man  is  in  Bellevue  and  wants  to  change 
to  the   'island.'   we  attend   to   it.      Then   we 
is    island.      I    have   bi 
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there  tv 

one  man  here  tonight  who  has  been  helped 

in  that  waj      \ 

■ 

I    will    come   down    to   the   best 
do,  but  I  am  afraid  that  it 

got  it  into  my 
do  something 
>me  attempt  to  educate  the  young 
men   started   in   this  business.     A   young 
man  wli  ring,  if  he  has  any- 

thing in   his   head  at   all,   can   get   on   in 
the  city.     These   men   who   are    with   us 
their    time    and    they 
are    now    holding    good    positions.      The 
same  opportunity  is  open  to  yon.  and  there 
pportunity   today   than   there 
ever  was  before. 
"We  started  a  school  here  and  invited 
•me  to  it.     We  told  yon  that  we 
id     instructors    here    and    that     it 
would  cost  yon  nothing.     This  schi 

-  held  every  Monday  night.  Ques- 
tions wei  ;  on  the  blackboard, 
and  matter  was  run  otT  on  the  hektograph 
machine,    given    you    to    take    home    and 

study    during    the    week,    and    thi 

back  for  more  information. 

"Now,  that  school  has  not  been  attended 
as   it    should   be,   and    I   hope   that   when   it 
it    will 
he   better   attended. 

"We  told  you  at  the  time,  and 
you  now.  that  instead  of  running  around 
the  city,  when  yi  u  have  a  chance  to  ad 
vance  yourself,  or  when  you  want  a 
running  around  with  twenty  or 
filly   dollars    i!: 

,i    police  head- 
quarters,   that    was    not    the    way.      That 
I  mg  time, 
but    I    am    glad    to    say    that    it    is    pretty 
Any   man   who  i<   going 
ngineer,  should 
willf  at- 
tend   tli'  if    we    can't    in 
six  months  knock  ei  our  head 
for   you    to    pass    on    your    merit-,    such    as 
the    examinations    are — they    are    not    as 
strict   as    I    would    like   to   have   them — if 
you  can"t  learn  enough  to  do  that   in   six 
months,   then    you    had    better   go   back    to 

"If  you  to  headquarti 

fail  to  pass  the  examination  they  will  put 
you  through,  of  course  thai  | 
but   if  iu    are   all    right,   and 

our   ex- 
amination.   I 

n't   put   up   a   nickel    for   it   either. 
and  there  are  many  men   sitting  here  to- 
night  who   know  that  what    I   an 
is  so. 

"I  want  to  tell  you  that  you  can  go 
tonight  with  thirty  or  forty  dollars  in  your 
pocket  and  you  will  find  some  shark  who 
will  take  it  from  you.  and  sharks  have 
been  taking  it  from  you  for  years,  because 
I  am  satisfied  that  very  little  of  the  money- 
taken  in  that  way  ever  goes  i 
headquarters.     I  know  there  are  engineers 


who  will  tell  you  that  they  have  influence 
.a   p.lice   headquarters   and   will    [ 

It,  and   it  w  ill  onl) 
so   much,   and   a    'sucker'    will    put    it    up. 
Many    a    time    fellows    have    come    to    me 

and     said    to    me    that     they     knev 

[light     he,    who 

could  put  them  id  I  have  gone 

down  to  police  headquarters  to  inquire, 
and  they   would   say:   '(.inn.'  or  'Brown,' 

as  the  case  may  he.  'who  i-  he?'  And  1 
would    say    that    lie    w;  nicer    in 

such  and  such  a  building  and  I  would 
lie  told  that  he  might  be.  but  thc\  would 
know  nothing  about  him.  There  are  thou- 
sands ol  chy,  perhaps, 
who  have  been  told  the  same  yarn.  I  have 
been  trying  to  help  them  for  weeks  and 
week-  to  get  a  license,  and  couldn't  get  a 
chance,  and  at   the  same  time  they  would  lie 

putting  up  their    in-  n  of  these 

sharks.  The  la-t  case  I  know  of.  and 
God  knows  I  was  doing  all  I  could  for  the 
man.   and    he    is   in    a   good    position    today. 

man  whom  somebody  told  that  [ 
was  fooling  with  him.  and  he  went  and 
put  up  forty  dollars  with  one  of  these 
shark-  over  at  a  saloon  at  the  bridge. 

"Now,  these  an-  fact-,  and  T  want  to 
saj  i"  you  men  here  tonight  that  if 
you  want  i"  gel  a  license  and  you  are 
intending  to  put  up  money,  before  you  do 
it  come  and  talk  with  us.  anyhow.  Be 
frank  with  us.  and  we  will  help  you  along. 
I  want  to  till  you  that  1  know  some 
things.  1  am  not  knocking  them,  but  I 
want  to  be  frank  with  you,  and  there  are 
some  chief  engineers  in  this  city  who 
would  take  your  dollars  from  you,  who 
would  lake  il  off  your  corpse,  they  are 
I  am  not  condemn- 
ing them  all,  because  there  are  scores  of 
men  in  that  position  who  are  a-  honor 
any  I  have  ever  met  or  dealt  with. 
Another  thing:  that  piece  of  paper  that 
titers  di  n't  make  an 
engineer  out  of  you.  and  I  am  sorry  to  say 
that  there  are  owners  of  those  papers  in 
this  city  today  and  the  holders  of  them 
are  not  tit  to  run  a*  wheelbarrow, 
much  less  a  plant.  They  get  licenses,  and 
all  they  want.  Many  a  time  1 
wonder  what  the  devil  they  <  i  I  gol  them 
for.  They  get  the  licenses  and  then  they 
say:  'I  am  an  engineer'- -that  is  all.  They 
are  engineers.  Why,  there  are  some  of 
those  fellows  wdio  if  they  went  to  a 
plant  like  the  one  where  Brother  Chisholm 
turbines  are,  would 
think  those  turbine-  wire  hay-tacks. 

"They  are  engineer-.  They  will 
know  any  different,  or  any  belter,  be- 
cause they  are  engineers,  and  thej  don't 
want  to  learn,  they  know  it  all.  Well. 
a  man  in  the  business  who 
knows  it  all.  Take  John  Chisholm  here, 
for  instance,  and  in  his  line  he  is  one 
of  the  best  engineers  in  Xew  York,  with- 
out a  doubt.  Chisholm,  do  you  know  it 
all  ?" 

Mr.  Chisholm :     "No." 


Mr.  llealy:  "Molendo— there  is  prj  bel 
ter  ice-machine  man  in  Xew  York  than 
Mr.  Molendo.  Now,  Molendo,  aren't  you 
still  stud 

Mr.  Molendo :    "Yes." 

Mr.  I  Italy  :  "lie  is  studying  yet,  while 
these  fellows  that  1  have  been  speaking 
of   know    il    all    and    won't    study. 

"We  are  told  that  there  are  too  many 
engineers  in  Xew  York.  There  are  not 
half  enough.  There  are  modem  plants 
going  il]!  every  day  and  a  lot  of  'pikers' 
are  going  to  take  charge  of  them.  They 
.in  ii"l  competent  to  run  them.  \  in. in 
spends  his  time  and  hi-  monej  in  putting 
up  a  first-class  plant  and  means  to  put 
in  a  first-class  engineer,  and  he 
bum  engineer  to  run  it.  The  next  thing 
i-  that  the  Edison  people  are  in  there. 
Why,  if  there  were  good  engineers  to 
take  charge  of  these  plants  thc\  could 
beat  the  Edison  people  two  to  .me  in 
running  them.  It  is  not  always  tin  engi- 
neers, sometimes  it  is  the  assistant  and 
sometimes  the  foreman,  but  as  a  rule  it 
is  the  engineer's  fault, 

"Modern  buildings,  modern  steam  plants 
of  every  kind  are  going  up  so  rapidly  in 
this  city  and  throughout  this  country  that 
the  engineers  are  unable  to  keep  up  with 
the  pace,  and  I  am  convinced  today  that 
not  only  in  Xew  York,  but  throughout 
the  United  Slates,  there  are  too  few  engi- 
neers. These  fellows  carry  papers  around, 
they  are  not  engineers,  and  the  papers 
don't    make    them    engineers. 

"Now,  I  am  saying  all  this  with  the  hope 
that  some  of  you  young  fellows  here  will 
take  hold  of  this  school  and  will  try  to 
study  and  learn.  1  talked  to  you  here 
sometime  ago  and  1  had  a  professor  here 
from  Columbia  University  and  at  that  time 
I  told  you  that  1  was  working  with  John 
Mitchell  and  others  to  try  and  get  a  class  I 
of  young  fellows  such  as  these  to  lake 
a  course  in  Columbia  University.  I  lie 
prof  ssors  are  willing  to  give  their  time, 
to  devote  their  time  in  teaching,  and 
President  Butler  i-  anxious  that  it  shoujffl 
he  done  and  that  there  should  he  such  a 
class.  Ex-Mayor  Low.  who  addressed 
you  last  winter,  is  anxious  that  it  should 
he  dmie  and  will  do  .all  he  can  to  help. 
These  men  are  practical   men. 

"The  man  who  starts  in  with  the  shovel 
must  be  educated  up,  if  we  are  going  P 
have  the  proper  material  for  engineer! 
in  this  city  and  throughout  the  country 
because,  while  the  college  man  has  tin 
theory,  he  has  not  got  the  practice,  am 
both  theory  and  practice  are  needed  ti 
make  a  good  engineer  or  a  good  mcchani 
in  any  line. 

"Don't  forget,  my  friends,  the  choi 
that  we  have  here.  Don't  forget  us  whe 
you  are  in  trouble,  when  you  want  a' 
vice  of  any  kind.  Call  on  us.  All  of  yo 
in  this  organization,  every  man 
is  on  the  same  footing — the  latest  tns 
who  comes  into  this  organization  is  r 
ceived  with  fraternal  friendship,  and  1 
is  just  as  good  as  the  president  who  si 
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in  the  chair.     We  are  .ill  equal  I  i 

in   to  help  one  another. 
"Wi    reali  e  that  the  young   man  Marl- 
ing in   in  the  boiler  room  today  is  the  en- 
gineer of  tomorrow,  and   1   believe   ii    is 
our  duty   to  educate   him.     This. country 

-  ahead  of  all  other  countries  on 
the    face    of    the    earth,    when    it    comes 
i   mechanics,   and   if   this   country 
ahead   in   the  next    few 

•  ich  men  as  you  are  who  are  here 
tonight  who  will  have  to  do  it.  Ke- 
memlier,  that  you  are  the  men  who  go 
into    the    boiler    room    and    generate    the 

;  nd  run  the  trolley  ears,  the  trains 
and  the  electric-light  plants,  the  ice  plants, 
the  elevators,  and  are  engaged  in  every- 
thing that  contributes  to  the  comfort  and 
the  convenience   of  people   who   are   better 


Detroit  Meeting  of  American  Boiler 
Manufacturers    Association 


Commencing  August   to,  the  thn 
session    of    the    American    Boiler    Manu- 
facturers' Association  oi  the  I  nited  States 

and  Canada,   held  at    Hotel    IVnlchartrain, 
Detroit,  Mich.,  was  the  twenty-first  annual 
meeting    of   the   organization.      The   mem- 
bers   were    warmly    welcomed    to    the    city 
by   Mayor   Philip  Breitmeyer,  and  the  rc- 
nras  In    E.   I).  Meier,  president   of 
iation. 
The   morning   session    was   taken    up   by 
discussion    of    topics    relating   to    the    con- 
struction and  operatii 

Of    the    International 

Makers'    Assi  ciation,    ad- 


ti  rn    ri\  er    -trainers    was 

.    experi- 
It  uas  complained  that 
where   the   old    requirement    limiting    the 
thickness  of  river  boiler  plate  to  o.,jo  inch 
extended 'to  allow  a  thickness  of 
0.38  inch,  time  been 

an  additii 

d  to  have 

a     tensile     strength     greater      than      62,000 
no    matter    what     it-    real    tensile 

strength  might   show  on  test,     'I  I 

of   this   rule,   it    was  claimed,   left   the   mat- 
ter of  allowable  boiler  pressure  prai  tii  allj 

the    same    as    before,    limiting    the    tensile 
Strength   and  annulling  tin    benefits   of  the 
thicker    plate.       It    was    the    sense    of    the 
convention     that     boiler    plate     shi 
stamped     at     the     actual     tensile     strength 
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than  you  are  and  in  different 
I  life  from  yourself.  We  are  en- 
owever,  as   American   citi  • 

pay   for   a    fair   day's   work. 

it  to  bring  up  our  children  as  the 

of   American   citizens   should   be 

up,  and  give  them  at  least  a  com- 

•0!  education,  so  that  when  they 

the  time   that   they   go   into   the 

m,  we  want  them  to  find  a  good 

nd  not  find  a  hell  hole  like  I  found 

went  into  the  boiler  room  many 

■■go." 


Plaster  of  pnris  Js  n  good  flux  for  use 
melting  scrap  brass.  It  melts  at  a  red 
at  and  dissolves  the  foreign  matter  in 
e  metal  and  does  not  attack  the  crucible. 


the  convention  and  invited  its  co- 
i-iety  he  represi  nted, 
II.  McNeill,  chief  boiler  it 
for  the  State  of  Massachusetts,  a- 
J.     A.     Stevens,     member     of     the 

Hoard  of  Boiler  Rules,  explained 

in  detail  the  Massachusetts  law.    This  was 

about    by    the   discussion   of    the 

proposed    boiler    rules    for    the    city    of 

Detroit. 

A  motion  was  passed  advising  the  city- 
council  to  follow  these  rules  as  closely 
as  practicable  in  the  new  ordinance. 

In  regard  to  the  recent  slight  changes 
in  the  boiler  rules  of  the  Hoard  of  Super- 
vising Inspectors,  the  sentiment  was  in 
favor  of  them  in  general, 
ward  better  and  safer  construction.  But 
that  section  of  the  rules  relating  to  boilers 


found     on     test 

steam    pn  I    on    that 

The  con veii'i 

ications   in    re- 
ilphur  and  phosphorus  con- 
boiler   plate,   insisting   that 

rnished   with   not   more   than 
(in.   sulphur,  nor  0.04  per  cent. 
phosphorus. 

In  executive  session  Chicago  was  chosen 
as  the  place  of  next  meeting  and  the  of- 
were  all  reel 


The  followii 

'her  to  iron  :  Best  ground  glue  two 
parts  and  acetic  acid  one  part.  Glue  dis- 
solves when  acid  is  heated.  Mix  well  to- 
gether  and    apply. 
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The  Boilers  of  the    "Maine" 

Alarming    items   haw   appeared   in    the 
dailj    pn  "'   tne 

United   States   battleship  "Maine."     It   is 
true  that  the  "Maine"'   was  ordei 
Provincetown  t"  the  navj   yard  ;it   Ports- 
mouth instead 

pany    the    fleet    mi    its    manceuvi  i 
also  that  her  Niclausse  boilers,  which  were 
of  the  old   type  and   have   never  been   a 

pronounced     SI  replaced 

bj  others  of  the  Babcock  &  Wilcox  type. 

ilers    and    piping    of    the    "Maine" 

f,  r  a  general  over- 

The  contract  for  her  new  boilers 

them  installed  in  the  natural  course  of 
events,  and  not  as  the  sudden  development 
of  specially  dangerous  condition-. 
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The  misconception  upon  which  n 
the    inventions    which    are    expected    to 
revolutionize       steam      engineering 
founded  is  that  power  may  be  gained  by 
leverage. 

A  lever  i-  an  elementary  machine  and 
no  more  energy  can  be  taken  oul 
than  is  put  into  it.  No  machine  can  make 
energy  any  more  than  it  can  make  coal. 
A  small  force  on  the  long  arm  of  a 
lever  will  balance  a  large  force  on  the 
short  arm,  and  in  this  sense  a  lever  may 
be  said   to  ini  i  energy  is 

i  and  distance,  A 
man  on  the  end  of  a  bar  twenty  times  as 
far  from  the  fulcrum  as  the  load  is  ran 
lift  twenty  pi  unds  for  each  pound  thai 
he  pulls,  but  if  he  doe-  not  move  the  load 
no  work  is  accomplished,  no  energj  ex- 
pended If  tin  .  his  end  oi 
the  bar  moves  twenty  times  as  far.  and 
[  his  pull  and  the  distance 
through  which  it  i-  exerted  equals  the 
of  the  load  and  the  distance 
through  which  it  i-  i  I  bar  has 
delivered   at   the   load   end   just    a 

-  was  put  into  it  at  the  other  end. 
If    the    man    v  ■  nough    to    lift 

ectly,  and   lifted  it   only  as 
far  as  it    is   raised'  per   stroke  bj 

Id   do  as   much   work   and  only  as 
much  as  he  ■'.  *    when  the  bar 

Imagine    a    steam    cylinder    to 
for  the  man.     With  a  Id 

piston  would  have  to  mo« 
ten  inchi  d  an  inch.     In- 

crease the  leverage  to  twenty,  and  a  pis- 
ton i  f  the  same  area  could  lift  twice 
as  much,  but  it  would  have  to  make  twice 
I.e.  ami  take  twice  a-  much 
steam.  I  same  distai 

a    cylinder   of  half   the   area    could    handle 
ike    being 
doubled,   would   require  the   same   amount 
of  steam  to  move  the  load  the  same  dis- 
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would   the   larger   cylinder    with 
the  Ie--  troke. 

It    ,1,1,  .    nol    cost    anything   to   1  j 

force.       You    can    gel     force    l,\     piling    up 
Cobble  -tone-,  and  they  will 
force    upon    the    area    that    illpporl      then 
forever.       Steam     exert-     a     force     against 
a    stationary    piston,   but    until    the   pistol 

•11     (  except     SUCh    as    i-    Coll- 
d(  nsed   to  supply    radiation  1    w  ill   b 
When     force    i-    exerted    throne 

is   developed,   or   applied   or   prtl 
ir    transferred.      The    word 
duced"  d  here  with  qualilica- 

,,,,,.  \\ ,  pi, , due,  energy  in  a  steam  en- 
gine by  burning  coal  under  the  boiler 
and  expanding  the  steam  in  the  1    iinda 

em  rgj    was    in   the   coal    ti 
with.     The   boiler   and   engine   an 
apparatus   for  transforming  it   into  a   for* 
f, ,r    useful    application.      It    i-    a-    impdj 
sible   to   create   energy   a-   it    i-   lo 
matter. 

Power  i-  the  product  ,  I  force  and  -pace 
divided  by  time,  the  amount  of  cere) 
,:,  V(  |opi  ,1  pi  r  unil  of  time.  A  wi  ak  man 
a  -mall  pump  or  engine  can  do  a-  niud 
.,  strong  man  or  a  larger  niaclnm 
if  given  the  time  to  do  it  in.  A  man  cv 
i,e  is  powerful  bi  c  tuse  he  or  i 
can  do  a  lo1  of  work  quickly.  \ 
man    can    be    made    ni  iwerful    1). 

'  im  a  lever.      He  can  lifl    a 
weighl   hul    he  doe-   it   more  -lowly. 

The  1'  vi  r  i-  on,    of  tin    nn    I    tseful  dl 
vices   in  tl  "f   the  engim  1  r,  V 

it  cannot   create  energy  or  power,  and  a 

n  a     thi     i    generally   understood  thet 

will   be    fewer   perpetual-motion   machiw 
and    engim  ■     which    are    to    save    thro 

or  more  of  the  steam  b 
at  a  greater  leveragi 


Use  of  Cylinder   Oil 


We    have    had    an    inquiry     for 
information  regarding  the  amount   1  1  <•; 
hull  1    oil    to   lie   used,   per   horsepower  a 
per    hour,    for    -|,  am    engines    of    dilleri 
styles  and  capacities.     A-   far  as 

goes,    thi-    i-    a    factor    win 
varies  through  wide  limits,  and  we  wot 
appreciate  in  tcs  and  contributions,  n-lat 
to    the    subject,    from    the    expi  1  i 
our  reader-,  not  1  nl>   those  who  an    do 
p  ionally  well,  but  those   wh, 
pn  ;i  nt-   the  average,  or  below. 
Such  information  should  include,  if  p 
sible,  the  style,  size,  In  rsepowcr  and  sp  I 
of   the    engine,    the    rate    of    feed    in   dr  - 
per  minute  1  sight  u->'\.  positive  feed,  el  . 
ier  month,  the  kind     ' 
pi  ici   of  oil  used,  and  anything  which  b(  I 
up,  ,n  the   use  or  saving  of  the  oil. 

As   far  as   practicable,  we   would  lik<0 
receive-    contributions    of    this    nature 

P        ical      Letters     department,     f 
where   the   request    is    made  ti,  I    to  pub  0 
contributors'    nanus,    the    particulars 
quested   may  he   sent   to  us  with   full  ' '" 
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liai  thej   will  be  published  in  col- 
m,  w uli  no  mention  of  names  or 


Compound  Engines 

Engim  unded  for  eco- 

[  nd  while  ii  was  not  gen- 

Ij    known    whj    mure   work   could    be 

i  given  quantil)   of  steam   when 

in    two    cylinders     than     when 

■  d,  the   fact   was  accepted 

i   compound    engines    became   common. 

[if  the   stock   arguments   in    favor   of 

ition  <>(  ;i  Uiw-pressure  cylinder  to 

i     •    alrcad)    installed   was   that   the 

tile  engine   could   he   largel)    in- 

I    and    the    number    of    pounds    of 

.ed  per  indicated  horsepower-hour 

materially    decreased.      As    the    lo« 

cylinder  is  really  the  determining 

in    the    power    of    an    engine,    the 

of  a   new   low-pressure  cylinder 

i  ally     the     purchase     of     a     larger 

or   no   effort   lias   been    in; 

the    economical    use    of    steam    by 

i{iiie<    tin  ad)    installed  and  com- 

u  by  the  addition  of  high-pressure 

s.     "I" 1 1 i -.  of  course,   would   m  'I    in  - 

the    power    of    (be    engine    hut     it 

i!ecrea-e  the  steam  consumption  per 

iver-hour.       I  lad       it       been      well 

that     in     main  I     simple 

installation  the  addition  of  a  small 

to  the  one  alreadj    in  use,  making 

'    reduce  very 

steam     consumption     per 

rer-bour.  the  mpound 

•  iilier   c<  mdensing   or   none 

mid     have     been     very     much     in- 

■lit ry  the  com- 

ngines  already  installed  was 

the  line  of  adding  a  low  p 

already    installed    for 

ting   a    greater   output 

ginc  as  a  whole,  the  question   of 

M'h    can    the    power    of    a    simple 

lie   increased   by   the  additii 

vlinder.    making    it    a    com- 

n    frequently  asked. 

ion  that  comes  to  the  owner 

ei    led,    to 

'.ho    is     running    ai 

i  nple    engine    and    to    tin 

engineers'    as- 
during  the  winter  months  when 
to  the  discussii 
'1   engine-  and 
'••■    of    the    bandy    : 

the  cyl- 

d    divide    by    2.      This    rule    will 

'    indicated   In 

?inc  will  develop  when  the  product 

ii  e   multiplii  '1 

the   piston    speed    equals    21.000.      As 

in  compound 

rule    will    apply    equally    to 
-  with  any  numbi  r  of 


cylinders,  and   ii   will   be   found   upon   ex- 

amiiia 1  that   these  conditions   fall   well 

within   the   limits   ol   ordinary    pi    1 

1  ins  being  true, 
th<  exti  nt  to  whi  rsi  po«  ei  ol  an 

engine  will  be  affected  by  changing  it 
Mom  a  simple  to  a  compound  by  the  addi- 
tion of  a  low  pressure  cylinder  may  he 
readil)    calculated. 

As   0111   hall    of   the   square   of  the   cyl- 
inder   diameter    in    inches    in    the    simple 
engine   will    give    the    horsepower   of   the 
ti   pr  ipi  ised  low- 
■     cylinder    in    the    same    way     will 
give  the  power  of  the  engine  as  a  whole, 
and    the    difference    between    these    two 
minus  the  loss  ••<  power  in  the  high-pres- 
sure   cylinder,    from    hack    pressure,    will 
determine     the     possible     increase     in     the 
'  the  engine  by  compounding,  with 
the   same   mean   effd  I  1 e,   i.e.,   if 

the  ratio  of  expansion  is  not  increased 
which,  however,  it  usually  is.  Leaving 
and  condensation  aside,  no 
■  go1  from  the  same 
quantity  of  steam  expanded  in  two  or 
more  cylinders  than  if  expanded  in  one. 
but  with  the  compound  engine  greater 
weight  of  steam  may  be  used  expansively 
than  with  the  simple  engine.  Hence  more 
power  may  bi  ompound 

engine  than  by  a  simple  one.  how  much 
depending  upon  the  steam  pressure  and 
the   cylinder    ■ 


L 


St 


earn 


"But   what   shall   1   di  ting  my 

building?"  asks  the  engineer  or  manager, 
when  he  is  approached  with  a  proposition 
to  shut  down  his  steam  plant  and  put  in 
motoi  -    1  hies. 

"i  Ih,   ■  little  boiler  o\  er 

and    run    it    at    a    pound    or 

you  all  the 
need  and  anybody  can  look  after 

it." 

This  kind   of 
ceived    many    a    man    who    did    not    know- 
enough    about    the   physical 
steam  ii  ilication 

that  it    would  lake  a 

sure    than    at    the    pi 

To    one   who 
I    know,    the   inference    is    natural 
that  it  should  lake  a  great  deal  m 
to  maki  hundred 

and    twenty    pi 

t  the  ti  mpera- 
■ 

against 

1   two-twenty   for   the   lower-,   but 

he  who  i  '  with  the  steam  tables 

difference  is  less  than  forty 

al    of    nearly    twelve 

hundred.      To   make   a   pound   of 

thirty-tv 

lit  two 
pounds  gage,  requires  1153.1  British 
thermal   units.      To  carry   the   pressure   up 


to  one  hundred  and  thirty-live  pounds, 
would  require  only  ,58.5  heat 
units  additional,  or  [191.6  in  all,  so  that 
the  little  boilei  which  is  to  he  squeezed 
into  a  cornel  and  run  by  the  janitor  is 
require  almost  as  much,  and  is 
likely  to  recptire  quite  as  much,  co.d  as  a 
boiler  would  to  make  the  same  quantity 
of    steam    al    the    higher    pressure. 

\\  hi  n  the  steam  is  made  at  thi 

pressure  and  expanded  to  the  lower,  sonic 

at   units   put   into  it 

are  converted   into  work   and   the   rest  are 

1    two    pound     pressure   and  are 

just  as  good  for  heating  or  manufacturing 

as  though  they  had  been  put  into 

newly  made   steam  at   that   pressure. 

If  the  engine  is  run  condensing  and  the 
expansion  carried  to  two  pounds  absolute, 
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the  heal  units  will  be  converted  into  work, 

leaving  over  'ioo  to  be  voided  in  the  ex- 
haust, winch  in  this  ease  goes  to  wasti  in 
the  overflow  from  the  condenser.  The 
folly    of    running    in    engine    condensing 

and  letting  this  large  number  of  heal  units 
escape  in  order  to  rescue  the  compara- 
nd K  small  number  converted  by  the  use 
of  the  condenser,  and  then  running  a 
set    of    boiler-    to    furnish    steam 

ai  low  pressure  for  heating  and  pn 

discussion,    and    yet 

man)    mills  are   run  that  way  today  and 

man)   engineer-  to  know  better 

are    putting    in    condensers,    gas    engines, 

Or    some    means   1  f   power   produc- 
tion which   sacrifices  the  exhaust,  and  re- 
quires the  manufacture  of  steam  specially 
ing  and  manufacturing  pro 
cosl    no  less  than   that   at   which   it 
1  ith  a  pressure  and  potency 
1  I. in.  nt  of  pow er.  The  cheap- 
est and  ri  power-producing  ap- 
paratus                     ted  is  a   steam  engine 
a    reducing  valve   between   a  high- 

and  lov  tern. 


An  interesting  experiment   to  determine 
whether    the    strength    of    iron    am 

ignetism    was   carried 

out   at   the  Technical    Institute   of   Belfast 

i   result :     Bars 

of    mild    -tee!    and    wrought    iron    8    inches 

to   I   inch   in  diameter  were 

being    saturated    in    a    solenoid.      When 

I 
parts  dect  eased  3  to  1  ■  .  and  the 

ted  to  be  in- 
Enginccr. 


in  the  Uniti  d 
during   190S  amount  1   pounds 

nd  2417  -hoi  • 
mica,  with  a   I 

1007    tli' 

■  mica  in  the  United 

was     24. 1     cents     per 

pound,  a-  compared  with  33  cents  in   0107. 


Ww  Socket  Wrench 


t   w  rem 
with,    i- 


I),   illustrated   and 
manufactured    by 
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gas,  oils  and  other  liquid-,  either  under 
pressure  or  suction,  and  arc  fitted  with 
screw  or  flange  joints  as  required. 

As   will  be  seen  in  Fig.  1,  the  "Barco" 
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the  case  of  other  indicators  manufactured 
by  this  company,  is  provided  with  reduc- 
ing motion  and  the  necessary  attachments 
iducing  good  work.     It  is  made  !>>■ 


fe 


NEW    SOCKET    WRENCH 

the  Frank  Mossberg  Company,  Attleboro, 
[ts  length  makes  it  convenient  for 
use  in  places  difficult  of  access,  and  the 
length  of  the  handle  furnishes  sufficient 
'  .     When  the  wrench  is  not  in  use 

the  handle  can  be   folded  down  so  as  to 
lie   Hat   with   the   body,   a-   shown   by   the 
lines.      The    wrench    thus    requires 
little  room  in 

With     differ  ets    the 

wrench  is  particularly  adapted  for  remov- 
ing or  inserting  spark  plugs;   th 
socket  being  of  suitable   length   and    size 
■  \<aS  to   take   in   all    standard    -park 
plugs. 

A-  a  part  of  the  tool  equipment  for 
special  machines  the  wrench  may  b<  fur- 
nished with  any  required  assortment  of 
sockets. 


JOINT     ASSEMBLED 

flexible  joint  consists  ol  but  three  metallic 
parts,  the  body,  the  hall  and  the  ring. 
It  has  two  hard,  nonmetallic  gaskets, 
which  prevent  contact  of  metal  with 
metal  at  any  point,  making  it  impossible 
for  the  ball  to  grind  itself  in  spots  and  tin' 
joint  to  become  leaky.  The  gaskets  per- 
mit of  easy  taking-up  for  wear  and  are 
reversible   and   renewable. 

They  are  not  affected  by  steam,  heat. 
air,  pressure  or  liquid-  and  consequently 
have  a  b'lig  life.  1"  small  size-  these 
joints  are  made  of  bronze,  and  larger 
if  malleable  iron;  the  standard  joint 
being  designed  f<>r  pressures  up  to  200 
Special  high-pressure  joints  can 
be  furnished  if  desirable.  Fig.  2  -bow-  a 
joint  assembled.  They  are  made  by  the 
Barco  Bra  and  fainl  Company,  56  North 
Jefferson  street,   Chicago,   111. 


CROSBY    0UTS1DE-SPRING    INDICATOR 

the  Crosby  Steam  Gage  and  Val 
pany,  97  Oliver  street,  Boston,  Ma--. 


Crosby  Outside-Spring   Indicator 


The  "Barco"  Flexible  Joint 

"Barco"  flexible  joints  are  made  to 
meet  the  requirements  in  places  where  a 
flexible  conveyer  is  required.  They  are 
designed  to  be  used  for  steam,  air,  water, 


Austin  Seamless  Receiver  Separate 


The  Austin  all-steel  welded  seamless  r 
ceiver  separator  is  a  pressurc-resistin 
rivetless  separator  for  installation  in  lug 
pressure  steam  lines.  This  separator 
manufactured  by  the  Austin  Separal 
Company.  157  Woodbridge  street,  Detn 
Mich.  The  accompanying  illustration  n 
resents  a  sectional  view  of  the  verti 
type  recentlj   completed.     Il  is  construe' 


The  Crosby  standard  indicator  with 
outside  spring  is  illustrated  herewith.  It 
differs  somewhat  from  the  standard  in- 
dicator of  the  inside-spring  type,  mainly 
in  the  location  of  the  spring,  which  is 
placed  above  the  central  mechanism  and 
will,  therefore,  remain  cool  under  all  con- 
ditions 1 

As  shown  in  the  illustration,  the  spring 
i-  easily  attached  to  or  removed  from  the 
indicator,  being  supported  by  two  columns 
and  a  cross  piece.     This  indicator,  as   in 


FIG.     I.       PAKTS    OF       BARCO      FLEXIBLE    .HUNT 


\USTIN     SEAMLESS     RECEIVER    SEPAR.' • 
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of   open-hearth    steel    plate    welded    ■  ti t •  > 
vertical,  horizontal  or  angular  shapes,  and 
bo  seams,  rivets  or  bolts  are  employed,    It 
is  claimed  that  it  has  an  efficiency 
per  cent.   dry    steam. 


Book  Reviews 


of  ins-   Properties  of  Steam  and 
Other    V  ■■  1  em  pi  r  vn  ki-- 

Bj  Cecil  II.  Pe 
Eighth  edition,  rewritten.   John  Wiley 
is,  New  York.  i,xh).     Cloth;   [33 
pages,  6x9  inches.     Price,  $1 

w-i.  Diagrams  of  rut    Thermal 

PPOPI  1  URATED   AND   SUPER- 

HEATED Steam.     By  L.  S.  Marks  and 
H.    X.    Davis.      Longmans,    Green    & 
New     York,    nxxi.      Cloth;     100 
1  inches.     Price.  $1. 
The   steam   tallies   in   usi-  amonj 

up    to    this    time    have    been    based 
Chiefly    upon    the    experimental    work   of 

years  there  has  been 
growing    a     realization     that     these     tables 
_o.nl  deal  to  be  desired  in  the  way 
of     accuracy.      While      probably      correct 
for  rough  engineering  experiments, 
such  as  ordinary  boiler  and  engine  tests, 
they  develop   serious   discrepancies   under 
attempts   to  apply  the  checks  ami   intcrre- 
deduced  from  fundamental  thermo- 
dynamic  principle^;    and    the    errors    indi- 
cated  by    these    discrepancies    are    of   ap- 
preciable  importance   in   careful,   scientific 
m-using  apparatus. 
The  fundamental  quantities  for  saturated 
re,  at  any  temperature  /.  the  pres- 
sure p,  the  heat  of  the  liquid  (/.  the  heat 
rization  r,  and  the  specific  volume 
s;   and   of   these,    the   volume   s   is   given. 
•  xperimentally    measured,    but    as 
derived  from  r  and  , .     It  is  in  the  total 
=  q  +  r,  that  the  largest   error 
■1    found.       Instead    of    Kegnaitlt's 
straight-line  formula,  various  curves  have 
been   proposed   at    different    times 

upon     a     new     interpretation     of 
ilt's    experiments.      Decidedly    the 
been   put    forward   in 
ibis    line,    however,    is    the     formula    of 
presented  at   the   New   Yorl 
e  American  Socictj  of  Me  ' 

nber,    tqoS.      The    rate 
of  change  in  the  total  heat  above  2\2  de- 
I  ahrenheit    i-    deduced    from    pub- 
throttling    experiments,    by    work 
ward  with  the-recently  determined 
values  of  the  specific   heat  of  superheated 
steam:    and    the    resulting    curve    agrees 
letter  in  form  with  the  plot  of  Regnault's 
than    does    his    own    straight-line 
-  a  number  of 
experiments   have   been    made   in   the   last 
rs,  quite  sufficient  to  fix  the  value 
of  //  ,,r  r  very  closely.     It  is  interesting 
that    no    one    has    attempted    the 
difficult    task    of    repeating,    and 
bettering,  the  direct  measurei 
heat  by  Regnault   above  .'u  degrees. 
The  two  new  steam  tables  which  have 


just    appeared   are    essential! 

numerical     \ai 

quantities,  in     spite  of  minor  dm 
which     may     be    of    1 

IC  point   of   v  ii 
low    the    llolborn-l  lenning 
minatii  n    of    the    relation    i 
sure      and      temperature.      Peabod; 
Davis'   formula   tor  total   heat,  with  only 
ustmenl   of  decreasing   each   value 

[  150.0    instead    of    1150.4    B.t.U.    at    212    de- 

r  212,  Vt  ith  independent  ml'  r- 

prctation    of   experimental    data,    then    is 

some  difference,  Peabody's  value  of    /  at 

1  -   being    17    B.t.u.    smaller   than 

that    of    Maws'. 

In   rej  I  quid   ./ 

there  is  an  essential  difference;   Peabody 

adheres     to     his     own      interpret;  tion      of 
Regnault's    work,   as    set    forth    in    his    edi- 
tion   of     11x17;     Marks    ami     Davis 
Dieterici's  formula,  supporting  the  choice 
bj     a    rec. imputation     of     Regnault's    tlata. 

The  writer  has  already   expressed  prefer- 
lieterici   curve'    (especially 
for   extension    into   the    higher    ran 
pressure  >  :   bul    up   to   the   limit    of    Pea- 
degrees    Fahrenheit, 
absolute,  the  difference  is 
of  little  practical   importance.     At  300  de- 
grees    i;  0.2     B.t  tOO,    — 0.3 
B.t.u.;  at  4-'o.        1  7   B.t.u  :   the  plus   sign 
means  that  Peabody's  value  is  larger. 

To  show  how  much  the  new  tables  dif- 
fer from  the  old,  the  accompanying  brief 
tabular  comparison  may  be  of  interest. 
Over  the  range  of  common  technical  ap- 
plication, the  agreement  between  the  new- 
tables  is  very  close;  and  having 
this  practical  numerical  equivalence,  it  is 
in  order  to  consider  manner  of  presenta- 
tion, convenience  tor  use.  and  range  of 
ci  mditions  covered. 

The    first    two    tallies    are    the    same    in 
both    books:    they    give    the    properties    of 

saturated  steam,  Table  1  with  temperature 
'argument"  or  has.-.  Table  2  with 
'.alues    ,,f    pressure    in    the    first 
column.     The   Marks   and    Davis  table  has 
the    advantage    of    a    wider    page,    which 
makes  room  for  three  more  columns.     The 
olumns    are.     (a)    pressure    in    an- 
other unit   besides   pounds,   namely,  inches 
of  mercury  below  212  degri 

j  [2    degrees :    (b)    total    heat    //. 
following    ./    and    r    as    their    sum,    while 

has    room    for    only    the 
and    r;    (c)    total    entropy,    following    the 
entropy  of  the  liquid  and  that  of  \ 
tion.      Further,   tin-    value   of   the    1 
work    is    omitted   by    Marks    and    I1 
departure     from    common     practice  1.    and 
ilumns  for  internal  energy. 
the    first,    the    usual    "inner    latent    heat." 
nd,  the  internal-energy  portion  of 
'    heat.      It    appears   that 
additions   are    in    the   direction    of   greater 
convenience  it 

\ft.T  these  two  primary  tables,   the  two 

'Journal,   American    Society   of  Mechanical 
Engineers,    May.    1908,   page  669. 


hooks  differ  wi  1  able  3. 

with   Centigrade  temperature   as   the  argu- 
ment,   el  l-.lllllls    of   ll  ' 
lilies    in     I  abhs    1    and    J.    in    French    and 
in  English  units;  ibis  will  greatly  facilitate 

11      hooks 

and   pe-  1    1  .    11    the 

properties  of  liquids  other  than  water  are 

ing  ■  di- 

■ 

-    10  is  the  big 
1     which 
more  will  be  said  pri 

venienl   shape  the  important   properties  of 
superheated  steam.       '  I  is  pres- 

sure,  ranging   h>    single   pounds    from    I    to 
ing    intervals    to    60O 
pounds.      The    head   of  the   column    is   de- 
crees ol  :   nths  up 
"  >■<  de- 
•    ch    pressure    and    amount 
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/ 

P. 

11  n 

1071    7 
1073    1 

II 

1091   7 

|n71    7 

120 

p. 

& 

p, 

M 

ss    15) 

ss     ,1 

s;   '.1 

1024    1 

Ills  :, 

203  i> 
203.  1 

212 

ami 

.•m  1, 

'.1711    1 

sen    1 
SCI     s 

set    s 

1  I  18  6 
1  1  50  n 

117::  1 
1  17-s  7 
I17'i    1 

26  78 

6   ,;ss 

360 

1191    7 

it-.;  1 
1193  7 

1210  11 

1  u  1 
1304    1 

2  960 
2  957 

120 

r, 

39-i   11 

S16.0 

sin   1 

1    Mi; 

1     .111 

In  column  headed  "Tab,,"  P.   refers  'o  iva- 
ble;  ol    1907,   I'     to  Peabod 
I  -  I-..  M  to  Ma  ii   :  i  1  I  he  values 

of  (,  in  po 
Tables  P, 

of    superheat  '  ur    quantities, 

namely,  temperature   (,   specific   volume  r\ 

total    heat    content    h,   and    total   entropy    ;;. 

In  completeness  and  in  range  coven 

goes    far   ahead    of   any   table    thai 

yel    been    published,    and    marks   a    decided 

advance     in     thi 

titative  knowli  1   steam. 

The  upper  temperature  limit  of  this  table. 

for   steam  of  the  pressures 

nes,    is    from   800  to    1000   - 
■  ■"ahrenheit  ;     and     in     the     supplementary 
11   for  carrying   total 

heal     and  I    "-her.     ol- 

io JOOO  degrees   of   -il|  ,crlu  a ' 
ing  to  the   range   of  conditions  within  the 
cylinder  of  a  gas  engine.     The  miscellane- 
ous tables  in  this  book  include  the  thermal 
properties    of   water    for    every    10 
from   jo  nd   beyond  by 

estimate),  also  a  number  of  useful  con- 
version tables  Both  '  lii  short 
tables  of  four-place  common  and  Naperian 
logarithms,  which  will  be  convenient  for 
cla-srooiii   work. 
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.,11   the   quan- 

steam    mi    rable    1) 

:  ahrenheit,  and  some 

1    critical   temperai 

\\  I. ilc  this  i-  uli.nl>  extrapola- 

vct    be   made   with   enough 

I 

r  square 

dei  the  special 

1  ..-ram-,    worked    out    with    a 

solution    of    many 

namic  problems.  Peabi  id)  's   rable 

■  mpcrature   and   pressure   in   the 

-  determinant 

vhile    each    column    is 

I  .  ntropy. 
lisleading  to  call  this  a  tem- 

,   entropy    table    and    to    print    the 
temperature     in     blackface     type     as     the 
'  determinant.     Really,  each  hori- 
tant-pres- 
Mollier  diagram,  and  only 
uration  is  the  temperature  a  coin- 
determinant    with    pressun 

'   .-ram   it  is  decessai 

llj    spaced    values   of  pressure    in 

olumn   in   order  t"  locate  a 

r  condition  in  the  table.    At  each 

ited  by  temperature  •  r  pres- 

by  entropy,  arc  given  th< 

itent,  and  the  specific  volume 

The    table    extends    from 

py,  and  runs  up  to  .?oo 

grees  of 

Stipe:' 

Marks   and    Davis   give   two   di 

1    i-   the    Mollier  diagram,   with 
entrop) 

drawn    for    various 

ich  constant  1 

of  qu?1ity.  By  "quality"  i-  meant, 

proportion  of  -team  x 

in   a   m!  learn   and    water,   tem- 

■  uration   (  or  de- 

perheat  1     with     superheated 

eel   with"  1  liagram   1  is 

saturation 

ant-pres- 

•  :i.     Diagran 

nil    heat 

linate,  and  curves  are  drawn 

quality    and    of 

uantities  cannot 
:n.      The 
- 

\  iih   pressu 

II  rheat  as 

(vantage 

■nits,    al- 

tion    ii  Inly    after    much 

familiarity,  will 
i 

place"  i  liagrams. 

The  Marks  and  Davis  diagrams  are  print- 
ed  in    two  colors;    while   this   makes    for 
convenience,   it  introduces  an   element   of 
icy.    in    the    difficulty    of 
(ration"  or  matching 


two  impressions.  The  probabh  error  in 
use  of  the  diagrams  is  about  one  hall  of 

one    per    cent.,    or    about    5    B.t.U.    in    total 

heat  readings  this  with  reasonably  skilful 
interpolation,    which 

be  estimated  bj  eye.  The  simple  expedient 
of  using  the  Peabody  table  without  in- 
terpolation in\  olves  aboul  the  same 
amount   of   error. 

The    last    20  !-      Marks    and 

Davis    b,,.,k    are    devoted    to    .!      Discus-ion 
ces,"    which    will    be    found    verj 
valuable  by  anj  one  who  « ishes  to 
the    matter    of    the    origins    of    the    -team 
table. 

It  cannot  l,e  -aid  thai  tin-  propertii  -  of 
-team   I  .'  '    ■'        tag)    of  expres- 

sion win  n-  the\  are  no  longer  subject  to 
correction  :  but  it  is  saf<  to  claim  that 
the  correction-  yet  to  be  made  are  relative- 
ly small.  In  the  older  table-  and  formulas 
there  are  discrepancies  rising  as  high  as 
1  ■  .  pi  r  cent.  Ill  these  new  er  table-  the 
ncertainty,  up  to  the 
limit  of  experiment  at  about  250  pounds 
pressure,  i-  not  more  than  one  fifth  of  one 
per  cent.  R     C     H.    Ilia  K, 

Steam    Pipes";   Their    Design    a 

-iKi  1  riov     B)     \\  illiam     1  I      Booth. 

The    Norman    W.    HenleJ     Publishing 

Company,     New     York.      Cloth:     1S7 

inches  :  illustrati  d.  Price,  $2. 

The  author  has  sell  ti  rl  n  subji  1 1  upon 
which  literature  1-  lacking,  and  it  i-  a  pity 
that  his  book  should  have  been  spoiled  in 
ilu    making. 

The     subject     i-     divided     illtO     51      I 

chapters,  the  first  of  which  neat-  of  "The 
Duty  and  Object  of  Pipes,"  and  condemns 
duplicate  pipe   systems.     The  "ring   main" 
i-    stigmatized    as    a    nuisance,    "with    its 
myriad  of  costlj    valves,  ii-  maximum  of 
.  nd  it-  minimum  1  if  safety." 
itli     1!;,      "Flow    of 
giving     various      formulas      fol- 
ios- of  pressure,  weight  delivered, 
d    loss  b\  globe  valves 
and   elbows,  etc.      No  addition   to   1  xisting 
inform;. '  and    Professor 

Carpenter's  lat  ble  1  ontribu- 

tion    ti 

ipier  for- 
mula to  Rankinc  and  gives  the  quantity 
in  "po-n 

This    si  (l    as    per 

inch.      If  am    nthcr   unit    is    used, 

formula   must   be   changed 
accordit  .  ■  ■  '   intended 

to  d(  sigi  inula   i-   rm\   in 

with    am 

while  the  fifth    fi >ri  11  1    iered   ( 1 ). 

An  alternativi    method  of  writing  formula 

the    same   pagi  .   applies   to 
that  om   '  !  roi  inula?  so  numbered 

which,  to  tive,  shi  mid  be  num- 

Chapter  Til  deals  with  Material-  The  = 

sign  in  I  ipe  ti  ickness  on 

I   ipi   r  treats 

fully  as  much  ions  and  de- 


sign   of    fittings    as    of    the    materials    of 
which   the)    are  in. nl.        I  he  8  threads  to 

the  inch  used  by  Americans  for  si/es 
..l.o\,  3  inches  "seems  coarse  to  English 
engineers  and  is  not  so  good  as  our  Whit- 
worth  II  threads  for  light  (Unlit?)  work." 
On  page  53  the  author  returns  to  the 
subject  oi  pip.  thickness  and  Hives  over 
again  as  ■•another  verv  fair  formula"  for 
east  iron  up  to  200  pounds  per  square  inch 
water  foit:cr."  the  formula  which  he  has 
given    twice    before-. 

()n  the  same  page,  "a  good  formukn 
toi  thickness  of  flanges  1-  given  with  an 
■  in-tead  of  a  t  for  the  last  term.  The 
formulas  for  diameter  and  number  of 
bolt-  are  so  run  together  with  the  ex- 
planation of  the  notation  that  the  items  of 
tin  first  two  lines  of  the  definition  ap- 
pear  as    factors    of   the    formulas. 

Chapter  IV  treats  of  "Expansion."  The 
calculation  of  variation  of  length  with 
changes  of  temperature  is  explained  and 
different  methods  of  providing  for  it  il- 
lustrated. The  reference  to  Fig.  15,  at  the 
bottom  of  page  57.  should  he  to  l-'ig.  20. 
On  page  68,  the  expansion  between  32  and 
.1.'  degrees  is  mentioned,  when  _'IJ  is  j 
meant   for  the  higher  limit.     There   follow; 


a  short  chapter  on  the  "Strength  of  Pipes, 
which  might  well  have  been  included  ii 
the  former  treatment  of  the  subject.    Tin 

next      chapter      treat,      of      "  Anli-  I'rhnitlj 

Pipes"  and  "Outlet  Valves."  "Pipe  Joints 
are  disposed  of  in  four  pages,  and  littl. 
is  made  1  if  the  Ii « ise  flange  type  Matte 
pertinent  to  this  chapter  is.  however,  in 
.hided  in  thai  upon  "Materials."  Sue 
ceeding  chapter-  treat  of  "Supports. 
"Erection  and  General  Arrangements 
the  latter  considering  the  relative  po- 
tions of  boilers  and  engines,  or  the  statii  | 
plan.  The  author  describes  with  appareil 
approval      in      the      chapter      devoted 

"Valves,"  a  cast-iron  body,  good  for  al 
pounds,  fitted  with  a  seat  of  "high-prei 
-ure  bronze"  fixed  into  the  bod)  by  stir 
to  avoid  the  warping  of  the  seat  by  d'| 
ferential  expansion  such  as  occurs  whe 
seats  arc  tightl)  pressed  into  cast  in 
I  in    chapter  on  "Drainage"  i-  largely  < 

10  the   description   of  a   propriel 

1  m  trap. 
The  chapter  upon  "Junction    Pii 

gives  dimensions  and  weights 
t.  .  ;  and  1  ither  fittings,  and  the  flange  tab 
of  the  Babcock  &  Wilcox  Company, 
British  Electric  Traction  Company, 
American  Standard  of  iqo2,  Jam.-  Rn- 
&  Son-  and  tin  <  '1  ane  I  '..nip any.  A  rel 
lb.  report  of  the  standard  a 
mittee  on  this   subject,  which  appearei 

iment  .  if  going  ti  1  press,  is  contai 
in    an    appendix. 

The  chapter  upon  "Separators.   Exh:l 
Heads   and     Atmospheric   Valves,"  insll 
of   treating    generally    of   their    design,    L 
,. Milage-    and    use.    is    devoted    to    desi 
lion-  of  -e\  eral  of  those  upon  the  mat 

["hi  author  is  well  known  as  an  a<fi 
cate  of  superheated  steam  and  one  I<|j 
to  In-  chapter  upon  this  subject  with  S 
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anticipation  of  finding  some  uptod 
■{deration  of  the  effect  of  sup<  rh<  ati 
upon  valves  and  fittings,  but  of  tlii  twenty 
pages    which    it   contain-,   one    i-   devoted 
nsideration  of  the  effect  of  super- 
heating  upon   the    size   of   pipe    required; 
with  the  conclusion  that   "on   the  whole, 
for  a  given  power,  the  steam  pipe-  may  be 
U--  in  size  than  usually  provided;"  while 
the   Other   nineteen    pages   are    devote. I    to 
wrings. 
\fter  a   short   chapter   upon   "Weights 
of    Pipe,"    the    book    concludes    with    a 
chapter    upon    "The    Kinetic    Theory    of 
. 


International  Brotherhood  of  Station- 
ary Firemen  in  Tenth  Annual 
Convention 


The  tenth  annual  convention  of  the  In- 
ternational Brotherhood  of  Stationary 
Firemen  was  held  at  Yonkers,  X.  V..  dur- 
ing the  week  beginning   Monday.   August 


i'i.     The  headquarti  1 

house,   and    the    business    -< n-    of    the 

convention   were   held   in     I  eutonia   hall. 

( >n    Monday   monvng   at    half-past    ten 
gates  assembled  at  the  Gcttj  house 
.end,   headed  by   the    Eccentric    Firemen's 
Drum,   Fife  and   Bugd    I  omposed 

of  members  of  New  Y  irk  Citj  Local  N'o. 
5<>,  inarched  to  the  convent  ion  hall,  where 
the  opening  ceremonies  took  place. 

International  President  Timothy  llealy 
called  the  meeting  to  order  and.  after 
speaking  briefly,  introduced  Mayor  War- 
ren, of  Yonkers.  11  d  the 
to  the  city.  I  lis  1  lonor  was  fol- 
lowed by  John  Mitchell,  ex-prc-idciu  of 
the    United    Mine    Worker-    of    America, 

ike  most  interestingly.     Ad 
were  alsi  ■  ns,  post- 

master of  Yonkers,  and  other  prominent 
leaders    in    the   field   of   lab 

At  the  conclusion  of  the  opening  for 
malities,  the  convention  went  into  ex- 
ecutive   session. 


There  were  111. in\  -oc  lal  events  con- 
nected with  the  convention,  the  mOSl  im- 
portant being  a  .i-it  to  "The  Uplands" 
.it  Mount  Ki-co.  the  summer  home  of 
Mr-.  J.  Borden  Harriman,  wife  "i  the 
New  York  hanker.  Mrs.  Harriman  has 
shown  much  interest  in  the  welt';': 
workman,      ami      through      lute:  I 

President  Timothj  Heal]  she  extended  ail 
invitation  to  the  entire  delegation  and 
friend-    to    dine    with    her.      The 

idilj  excepted.  Automobiles  and 
carriages  were  in  waiting  at   tin 

and   the  company  enji  nt    ride 

of  three  miles  to  "Tin-  Uplands,  where 
they  were  warmly  received  '>\  Mi-  Harri- 
man.      The    west     terrace     was    t    stefully 

d  with  Japanese  ianten  .  and 
four  large  tables  were  spread    m  thi   lawn. 

Mr-.    Harriman,    Mr.    li. 
Mitchell   were  seated  together  at  the  head 

r.  llealy  being  upon  Mr-.  Harri- 
man'- riiilit  hand  and  Mr.  Mitchell  upon 
her  left.     During  th     dinner,  Mr-.   Ilarri- 


1N  THE  VPPER  LEFT-HAND  CORKER.  MRS. 
HARRIMAN  WITH  TIMOTHY  HEALY  AT 
HER  Rtr.HT  AND  JOHN  MITCHELL  AT  HER 
LEFT;  IN  THE  CENTRAL  VIEW.  THE  LAWN- 
PARTY      AT      "THE      UPLANDS;"      IN      THE      LOWER     VTEW 


riELEOATTS     TO     THE      IVTTRN  \TION AT.     TVROTHEPHOOn     ANNUAL     CONTENTION 


I'i  »\\  ER  AND  THE  ENGINEER. 


August  31,  1909. 


ipanions, 
■ 
impanicd 
ising  with 

i  formancc  and 
■  •  of  the  clever 

ture    of    her    \i-itor- 

Mr-.    Harrinian   addressed   the   company, 

I   them   how   pleased   -In    was  l>y 

sit,  and  warmly  pressed  the  hand 

Mr.    Healy  and    Mr.    Mitchell 

•   -  the  firemen,  with  feeling. 

rtainment    in- 
ney   Island  on  Tues- 
clambake  was   served,   fol- 
lowed by  an  entertainment.    On  Thursday 
Presidenl      Healy     held     "open 
i   his   residence     The  home  and 
Is    were   decorated    with    tla^s   and 
lanterns.      There    was    an    abundance    of 
eat  and  drink,  and  the  New 
York  "Bunch"  wave  a  fine  outdoor  enter- 
tainment. 
The  convention  came  to  a  fitting  con- 
by  the  delegates   participa 
the  fourteenth  annual  picnii 

entric  Firemen's  Local  Union   No. 

ind(  lity.   There 

was  an  excellent   program  of  games  and 

I   all   kind-,   si  me  of  the   leading 

of  the  country  being  an 

During    an    intermission    between    the 
Mr.  Healy  invited  to  tin-  platform 
William  J.   Reynolds,   national   vii 
the  National  Association 
tionary   Engineers,  and   Frank  Martin,  of 
Jenkins     Bros.,     and     presented     each     a 
'  I  medal,  emblematic  of  the 
in    consideration    for    their 
many  kindnesses  toward  its  members. 
The  following  international  officers  were 
two      year-: 
-,    Timothy    Healy.    New    York; 
'in.  L  S.  Smith,  Newark, 
N    I  :  second  vice-president,  N.  A.  James, 
Washington,   D.   C. ;   third   vice-pi 
5 
ident,  J.  J.  Cunningham, 

P  J.  Timon, 
Millinocket,  Me.;  sixth  vice-pn 
William  Ritzmann,  Columbus,  O. ;  seventh 
ident.  . I.  Holtzmann,  Minneapolis, 
Minn.  ;  secretary-treasurer,  C.  L.  Shamp, 
Omaha,  Neb. 

The    next    convention    will    be 
Milwaukee,  Wis.,  in  August,  1911. 


Phoenix  Association's  Outing 

Phoenix  Association  No.  24.  N.  A  S.  F... 
of  Xew  York,  held  its  nineteenth  annual 
outing   on    Sunday,    August    22. 
nelly's     Boulevard    hotel.    College    Point, 
;  -land.     The  usual   large  attendance 

that  Phoenix  always  draws  was  present, 
and  when  dinner  was  announced  over 
three  hundred  seated  themselves  at  the 
tables 


\  match  game  of  baseball  betw 
engineers  and  the  "Bunch"  was  played,  the 
"Hunch"   wining  by  the   -core  of   12  to    10, 
Herbert    Self    and    Arthur    Vino 
liciating  as  umpires. 

The    program    of    race-    attracted    uni- 
versal   attention,    the    sport    being 

n     |i  -  .■ 
•ting.     The    first    and    second    ill 
each  event  received  a  \crv  neat  medal. 


Bu 


siness   Items 


It. 


'in     Vugusl     18,    1009,    Judge    M    P 

the  Federal  coon  of  Iowa,  rendered  .1  decis 

in  the  case  of  Warren  Webster  .v  Co.  vs.  C.  A. 
Dunham  Company,  to  the  effect  that  the  use 
of  Dunham  radiator  traps  In  aeuum-heating 
not  constitute  an  Infringement, 
in  view  of  the  prior  art. 

The  "Selden"  and  "Zena"  packings,  manu- 
factured by  Randolph  Brandt,  72  Cortlandt 
street.  New  York,  are  helping  l<>  build  the 
Panama  canal.  After  trial-  during  the  past 
year  a  large  order  has  been  placed  for  these 
packings  for  use  in  the  iee  and  refrigerating 
plants  of  the  canal  zone. 

"Oxoilox"    bell    dressing,    manufactured    by 
the  1     -    Walton  Company,  Philadelphia,  Penn., 
is   attaining   a    wide   -ale   abroad,   one   Hrm    in 
done    ordering    four   hands   a    month. 
If  "Oxoilox"   makes  belts  pull  like  chains,  as 
the   manufacturers   claim,   it    is   not    surprising 
that  it  is  attracting  such  wide  attention. 
Frank  Reemer.  who  lias  been  genera]  super- 
Of   the  Standard    Holler   Bearing  Com- 
pany for  a  number  of  ves  resigned,  and 
elected     vice-president     and    general 
of    the    Becker   Steel    Company,  "Ger- 
many.    This  company  manufactures  high-carbon 
tool-steel  tubing,  chrome-steel  tubing  and  high- 
speed   steel    and  various    other      crucible-steel 
products.     Its    United   states   offices   is   in   the 
1  md   ritle  building,  Philadelphia. 

Harry    II.    Atkinson,   for   five   year-    pre  ident 

England  manager  of  the  Philadelphia 

1  onnection 

with  that  company  and  established  a  lubricating- 

ine      undei   1  he  stj  le  ol  the  Ec tiy 

Lubricating  Company,  with  headquarters  at  First 
The   product   of 
the  new  company,  of  which  Mr.  Atkinson  is  the 
proprietor,    is    known    as    "Economy"    grease, 
1  lo  be  a  pure  oil  lubricant. 
The    Dornfeld-Kunert    Company,    Watertown> 
1  installed  a  00-horsepower 
gas    producer    and    Nash    ga-    engine 
B     Hoffman    Manufacturing   Company's 
plant,     Milwaukee.     Wis.     Tins     plant     replaces 
engine  and  is  said  to  be  gi\  ing 
onomy  and  reliabil- 
ity.    The    -team    plant    averaged    4000    pounds 
per   clay,   while   the   new  equipment    is 
work  for  550  pounds  per  day, 
including  all  standby  1" 

annua]   meeting  of  the  stock- 
holder-  ol  Condenser   and    Engi- 
neering  Company,   held    at    its   works,    Carti 
N.  J.,  J.  J.  ]  elected 
I'ice-presidi                      al  manager.     Mr.  Brown 
field    some   fif!  ei 
o  ithwestern    manager    for    the    Hi  m  | 
pany    and    later    be  ame 
it-  general                               Iftei   the  formation 

i panj 

■     ii-    general  manager, 

with    bead  I  ..    and    resigned 

ion  to  take  up  his  present   work.     The 

i  ■  r    and    Engineering   Company 

'  My      introdueed      several     important 

-tits   in   condensing    apparatus,  among 

which     i-    the    "dry-tubi  condenser," 

which    has    shown    remarkable    results    in    high- 

i!  u   in  band 


ii  ive  dry-vacuum 
pump-,  centrifugal   pumps,  centrifugal    lei    con- 
densers   and    cooling    powers.     The    plan)     at 
ed and  Impro^ ed.     Among 

DUse    which 

v  HI  I"-  equipped  with    •    i     I  i I   system! 

of  condenser  for  exhibit purposes,  a-  well  as 

for    supplying    ll leetneal    energy    which    will 

be  used  throughout  the  -hop. 


Help    Wanted 

under   thit    hi 
for   2.">   cent!    per   line.     About   six    won/.-  -make 
a  Inn  . 

WANTED — chief  draftsman  or  engineer  for 
engine  works.     Address  "Corliss,"  Box  3,  I  mm. 

WANTED — Good  mechanical  designers  and 
detail  draftsmen  tor  machinery  manufacture] 
located   in    Wisconsin.     Box   98,    Power. 

WANTED — Thoroughly  competent  steam 
specially  salesman;  one  that  can  sell  high- 
grade   goods.      Addle—   "M.    M.    Co.,"    Po        i; 

\\  ENGINEER  in  each  town  to  sell  the 
best  rocking  grate  foi  -team  boiler-  Write 
.Martin  Urate-  Co.,  281    Dearborn  St.,  Chicago. 

VGENTS  WANTED  to  sell  Burgmann  celfl 
billed  engine  packings  in  territories  not  vet 
covered.     See  our  advertisement  on  page  86. 

WANTED — A     first-class    designer    for    open 
feed-water    heaters.     Mao    mii-t    I"-   ca| 
taking  entire-  charge  of  this  business.     Box  Sfl 
Power. 

EXPERIENCED  ENGINEER  wanted  to  Intra 

dnce  In  -t-cla-s  -team  turbines,  rotary  air  c prcs- 

sors  .mi   high   lift   centrifugal   pumps  to   m, inu- 
la m   In  in-.   I  ill  ei-  to  he  Bent  lo  Box  300,  Power. 

WAN  TED— New     York     and     Boston     repre- 

sentatives  by   Eastern  slow  -i d  .-team   engine 

builder.     .I  these  offices  has  cleared  -c.on 

yearly      on      commission      basis.      Write      fully. 
BOX    1,    POWEH. 

WANTED-  Feed  water  heater  designer  and 
draftsman.  One  who  ha-  had  experience  in 
designing  successful  open-type  cast  iron  heaters. 
Advise  age.  experience,  education  and  com- 
pensation desired.      BOX  '.17.   POWER. 


Situations  Wanted 


Advertisements    under    this    head    are    inserU 

far    2't    ants    per    lint.     About    six    words    make 

a   lint . 

WANTED — Position   as   chief   engine 
:)7;   married  and   sober;  experienced   with   v.atcr 
tube    boilers,    Corliss    engine-,    -team    turbinfei 
and  high  ten-ion  transmission.     Hon   i,  Power. 

CHIEF  ENGINEER  wishes  position  in 
railway  or  light  plant  a-  chief  or  superintendent 
Technical  education;  five  years  with  presgttl 
empioyei  Besl  of  reasons  foi  changing,  bos 
2,    Power. 

POSITION    WANTED    as    master    mechanic 
or     chief     engineer       I  borough     ex  pel  ience     ii 
electrical    and    mechanical    steam    en 
familiar    with    all    kinds    of    printing    machinery 
Very  best  references.      Address  Box  '.ill.    I        in 

AN  EXECUTIVE  POSITION  by  a  technl 
cal  publicist  with  engineering  education  am 
training,  reputation  and  good  addre 
perience  includes  responsible  positions  in  on' 
of  the  largV  electrical  manufacturing  com  panic 
and  the-  C.  S,  geological  survey,  and  independM 
work.      lio\  95,  Pofl  i.k. 

POSITION    WANTED   by   strictly   sober  an 

reliable    engii r    with    three    years     experienc 

in  machine  -hop,  one  year  fireman,  two  yeat 
as  assistant,  one  year  as  engineer  of  ocea 
liner,  one  and  one-half  year  assistant  to  lh 
cha-f  References  Address:  "Engineer,"  5 
Catharine  Street,  Saratoga,  N.  Y. 

POSITION     WANTED     by     chief    enginee 

•  of    age-      First-class    license;    expel 

enc-ed    on   all    kind-    of    engine--,    compound   an 

condensing,    In-    Laval    steam    turbines,    Dels 

..il    engine--,    d  c.    and    a.e.    (single    and    3  ptlB* 

■■     i  ■  VI     present     employed       East    pr 

ferred.      lies!    of    refc  fences.       box     100, 

WANTED  -Work,    by   an   engineer.    bfl 

I-  cl  and  electrical,  i_'  years'  shop  practice, 
years  chief  and  superintendent  in  electric 
light,  dredge,  ice-ammonia  compression,  f 
kind-  of  boiler-,  engines,  pump-,  d.c.  and  a 
generators,  installing  and  operaling.  Hue  g 
1-  ii  years  in  South  America.  Spea 
Spanish  Spanish  country  preferred.  Addrc 
W.  H  Kel-ey.  mjs  Main  St..  East  Aurora,  El 
Co.,   New  York. 


Miscellaneous 


Atlrrrtist  mi nts     iimlrr    litis     In  ml     an 
fttr    2.">    cents    pi  r    line.     J  hunt    six    words    rdf. 
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The  Steam  Turbine  in  English  Power  Houses 

Some  Reasons  for  the  Popularity  of  the  Steam  Turbine  in  Electrical 
Work,    Favored    bv    the    Attitude    of   the     British    Board     of     Trade 


BY        JAMES 


A 


S   E  A  G   E  R 


rj  in  English  electric-power  sup 
ply  appears  to  be  repeating  itself.  Eight 
or  ten  years  ago  the  steam  turbine  was  a 
comparative  newcomer  and  w.i>  challeng- 
ing the  older-established  reciprocating  en- 
gine. This  was  largely  due,  as  far  as 
Great  Britain  is  concerned,  to  the  steady- 
work  C.  A.  Parsons  and  his  assistant  en- 
gineers have  put  into  the  development  of 
the  turbine  for  commercial  purposes;  and 
it  was  soon  recognized  that,  given  a  good 
vacuum,  the  steam  turbine  was  a  serious 
competitor    of    any    form    of    power-pro- 

,'lant  at  that  time  on  the  market. 
The  steam  turbine  is  now  a  firmly  es- 
tablished portion  of  a  modern  power- 
house equipment,  particularly  of  the  larger 
Mies,  and  most  of  the   firms   which   for- 


plication  will  be  limited  in  extent,  as  the 
blast-furnace  area  is  not  extensive,  but 
directly  it  is  proved  that  producer  gas  can 
be  produced  of  a  perfectly  uniform  quality 
and  at  an  economical  rate  in  large  quan- 
tities, it  is  probable  that  the  gas  engine 
will  proceed  to  take  the  place  as  a  vigor- 
•  us  newcomer  which  the  steam  tin 
cupied  some  years  ago,  inasmuch  as  any 
objection  which  was  based  on  any  irreg- 
ularity of  turning  moments  has  been  to  a 
large  extent  dissipated  by  practical  ex- 
perience in  the  parallel  running  of  al- 
ternators. 

Steam-turbine  Practice  at  Its 
Maturity 
As     steam-turbine     practice     in     Great 


n  performance,  as  evidenced 
in  mill  work  and  marine  practice.  This 
had  to  be  paid  for  in  increased  capital 
expenditure,  due  to  the  large  bulk  of 
metal  used  in  construction  and  also  the 
large  floor  space  required  by  this  plant; 
and  in  spite  of  the  fact  that  municipalities 
own  a  large  proportion  of  the  electric 
power-supply  systems  in  Great  Britain, 
the  English  Board  of  Trade  has  of  lat' 
years  been  extremely  careful  as  to  the 
amount  of  sanction  it  has  given  to  the 
raising  of  loans  for  extensions  to  electri- 
cal machinery.  The  tarbine,  however, 
satisfied  the  need  for  a  steam  unit  giving 
the  best  possible  performance  at  the  low- 
est possible  price. 
The  attitude  of  the  Board  of  Trade  has 
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"erly  made  reciprocating  engines  are  now 
g  turbines,  either  under  the  Par- 
tents  as  licensees,  or  in  conjunction 
•'•th  the  Continental  types  of  steam  tur- 
"ne,  such  as  the  Zoelly  and  Bcrgmann. 

the  period,  however,  when  the 

rbine   has    reached   an    acknowl- 

•sition    in    English    power-house 

ractice  it  is  being  put  into  competition,  in 

any  rate,  with  a  new  application 

an    old    form    of    motive    power,    the 

■•■re-cylinder  gas  engine.     This  competi- 

on  owes'its  rise  to  the  successful   per- 

'T.ance    of   large    gas    engines    on    the 

--■       particularly      in       Germany. 

_l<mg  on  blast-furnace  gas.     At  present, 

I   England,   it   appears   that   such   an   ap- 


Brilain  has  now  reached  what  may  be 
termed  its  maturity  in  power-house  work 
it  may  be  interesting  to  summarize  the 
reasons  for  the  popularity  of  the  steam 
turbine  in  electric-power  supply.  The 
first  of  these  is,  of  course,  its  excellent 
steam  performance  when  running  con- 
densing. The  competition  between  electric- 
ity and  other  forms  of  illumination  and 
power  in  Great  Britain  is  of  the  very 
keenest  nature,  and  unlike  America,  where 
frequently  the  competition  is  between 
crude  oil  and  steam  application,  the  Eng- 
lish problem  resolves  itself  into  a  ques- 
tion of  the  most  efficient  utilization  of 
the  calorific  power  of  coal. 

Also,  large   reciprocating   engines   offer 


given  emphasis  to  another  point  of  econ- 
omy with  regard  to  the  steam  turbine. 
Many  of  the  smaller  power  houses  in 
Great  Britain  were  put  down  without  any 
idea  as  to  the  ultimate  extent  to  which 
electricity  supply  would  grow.  In  many 
cases  they  were  situated  in  the  center  of 
a  residential  area  in  which  ground  space 
is  valuable  and  room  for  farther  exten- 
sions very  limited,  while  owing  to  the 
anxiety  of  some  borough  surveyors  to 
make  the  building  architecturally  impres- 
sive, cosiderable  'money  was  sunk  in 
capital  expenditure  in  building,  which 
might  have  been  otherwise  employed. 
Under  these  circumstances  the  advent  of 
the  turbine  was  particularly  useful  in  af- 


I't  >\\  ER  AND  THE  EXl  IINEER. 


September  ~.  [900, 


fording    .1    m  ision    of    plain 

interfering     with     the 

of   the   building,   the 

older  ig    cleared 

to    make    room 
for   ih.  1-    practice    lias 

been   1  ipted   in  Great 

Britain. 

in  favor 
of  turi  Britain   is 

the  fad  that  in  a  large  number  of  in 
stances  th«  I  rj  great  extent 

a  lighting  load.     Tin-  use  of  small  motors 
■'.    the    diversity 

i  ish  power  houses  for  small- 
and  medium-sized  towns,  but  where  these 
are  chiefly  residential,  as,  tor  example. 
in   the    south   and    v.  gland,   the 

peak   1  rmous   impor- 

tance in  the  dail>  operation  of  the  power 
plant.  Electric  heating,  which  in  many 
American  power  houses  tills  up  the  day 
liglu      "iirs   to   a   Co-  tent,   has 

not  made  the  progress  in  Great  Britain  up 
to  the  present  which  was  at  first  antici- 
pated, and  it  will  probably  take  some 
years  before  the  inertia  of  the  British 
public  in  this  ■ 

It  is  therefore  evident  that  a  steam 
unit  of  the  utmost  flexibility  in  opera- 
tion is  required,  and  there  again  thi 
turbo-driven  set,  whose  limits  in  over- 
load are  generally  regulated  by  thi 
cal,  and  not  the  mechanical,  portion  of  the 
gear,  has  proved  extremely  valuable. 
Many  ol  now  issued  pro- 

vide for  a  considerable  period  of  run- 
ning at  50  per  cent,  overload,  while  tor 
momentary  overloads  from  So  to  100  per 
cent,  has  been  obtained.  The  value  of 
this  has  been  not  only  that  the  plant  can 
work  at  good  efficiency  throughout  the 
day  on  normal  loads,  the  same  plant  being 
on  peak  loads  forced  up  to  an  overload  ca- 
pacity, but  the  same  amount  of  spare 
provision  had  not  to  be  made,  inasmuch 
as  should  one  plant  break  down,  it  is 
possible  for  the  other  units  to  take  to  the 
work  without  undue  risk  for,  at  any  rate. 
a  short  time  of  running. 

Yet  another  advantage,  which  is  perhaps 
of  more  importance  in  Great  Britain  than 
America,  where  very  stringent  conditions 
as  regards  nuisance  are  imposed  on 
electricity-supply  undertakings,  is  the  fact 
that   the   turbine  performs   its   work  with 

extent,  of  noise  Reference  has  previously 
been  made  to  the  fact  that  many  English 
power  houses  are  situated  in  the  midst 
of  a  residential  area,  whose  residents 
would  strenuously  object  to  anything  ap- 
proaching the  nature  of  earth  tremors 
or  audible  hum.  and  the  amount  of  pre- 
caution which  has  been  taken  to  overcome 
this  feature  with  reciprocating  engines 
in  many  British  power  houses  would  seem 
almost  incredible  to  anyone  unacquainted 
with     British     conditions.     There     is     at 


least   oik    ea«e   where  an    I  nglisli   power 

was  seriousl)  threatened  with  a 
Ugal  injunction  against  running  an  ex- 
pensive plant  on  account  of  vibration,  and 
turbine  practice  has  received  a  consider- 
able   stimulus    bj    reason    of    this    fact. 

Two  other  features  may  lie  said  1 in 

plete  the  list  of  advantages  which  may  be 
claimed  for  the  turbine  from  tin  poinl 
of  view  of  the  practical  power-house 
operator.  1  he  first  is  the  great  decrease 
in  the  amount  of  repair  m 

u  uh  reciprocating  engines  ol  thi 
same  order  of  magnitude.  With  the  auto- 
forced  lubrication  and 
the  thinning  of  the  tips  ol  the  rotor 
blades  to  prevent  stripping,  it  ran  almost 
i'<  said  that  the  turbine  as  nearly  ap- 
proaches the  automatic  power  generator 
as  is  possibli  to  conceive.  Th<  nearest 
approach  to  this  was  previously  obtained 
by  the  entirely  inclosi  eed  vertical 

■  ni^iiH  s  which  have  been  such  a  feature 
ui  English  power  practice,  but  even  this 
required  periodical  overhauling  to  ad- 
just brasses,  examine  piston  rods  and  at- 
tend to  valve  gear.  The  mechanical  mo- 
tions attendant  on  the  steam  turbine  are 
very  much  more  in  full  view  of  the  op- 
erator than  the  boxed-up  portions  of  the 
d  engine,  and  it  is  a  very  significant 
feature  that  some  of  the  prominent  en- 
:  in.  builders  whose  names  have  been  as- 
sociated with  the  high-speed  inclosed  type 
of  engine  are  now  building  turbines  of 
large   power.      The    second   of   these    two 

is  tin'  fact  that  the  turbine  can 
lake  steam  at  a  high  degree  of  superheat, 
fully  utilizing  its  work,  and  delivering  the 
steam  to  the  exhaust  in  a  \  cry  high 
state  of  cleanliness.  This  involves  that  on 
the  one  hand  superheaters  either  of  the 
integral    type    found    in    the    Babcock    & 

sets,  or  the  separatelj  Fired  t\;'< 
found  in  several  power  houses,  may  be 
used  without  any  fear  of  excessive  de- 
terioration in  the  engine  house,  due  to 
the  dryness  of  the  steam,  and,  secondly, 
imption  of  the  power  house 
is  limited  to  a  small  amount  of  makeup 
feed  with  the  abolition  of  expensive  and 
complicated  oil-eliminating  plants.  Both 
thesi  features  have  been  largely  appreci- 
ate.I   d\    British   engineers. 

ExHAIST-STEAM     TURBINES 

The  latest  word  in  English  turbine  prac- 
tice has  been  the  introduction  of  exhaust- 
steam  turbines,  either  as  auxiliaries  to  the 
reciprocating  steam  units  in  a  power 
house,  or  as  the  motive  power  of  an 
electricity-generating  station  utilizing  the 
act  in  industrial  processes.  There 
dy  cases  in  Great  Britain  where, 
as  in  the  works  of  B.  Samuelson  &  Co., 
Limited,  of  Newport  Iron  Works,  Mid- 
dlesborough,  the  exhaust  steam  from 
works  pri  been  utilized  to  drive 

a  large  power  turbine  coupled  to  an 
electric  generator.  In  this  particular  in- 
stance the  electricity  so  produced  is  being 
fed    into    an    extended    system    of    power 


distribution,    which    has    effected    a    con- 
siderable revolution  in  the  manufacturing 

■■11  the  northeast  ,-oasi,  ,,m|  ,t 
is  \er>  probable  indeed  that  the  pos- 
sibilities of  utilizing  exhaust  steam  in  this 
waj  through  turbo  electric  sets  will  be  a 
big  feature  of  future  British  practice  in 
the  iron  .no I  coal  in 
It    ma\    li.    mo  1 .    mi-    in    -  n  der   to  il- 

lustrate  (he  point  above  mentioned  to  give 
some  examples  of  recent  practi  I 
British  power-house  equipment,  the  first 
being  taken  from  a  medium  sized  power 
station,  used  principally  for  lighting  pur- 
nid  the  second  being  an  example 
of  the  large  power  houses  in  the  metro- 
politan area.  For  the  first  instance  ihe 
writer  is  indebted  to  the  courtesy  of  H. 
\.  I'.olain.  the  borough  electrical  engineer 
of  Weymouth,  a  seaside  resorl  on  the 
southwest  coast  of  England. 

Some  Interesting  Res  11  rs 
The   increase  of  business  done   has   tt 
cently  caused  the  Weymouth  Corporation 
practically   to  double   the   capacity    of  the 
tation        Ihe   original    plant   consisted   of 
two  120-kilowatt,  460-volt  generators,  two 
steam  balancers,  each  of  75  kilowatts,  and 
a   battery   of   360   ampere-hours    capacity. 
In    the    boiler    house,    three    Lancashire 
boilers,    j,Sx8    feet,    were    hand-fired,    the 
waste     gases     being     taken     through     .11 
economizer   of  96  tubes.     Ejectors   wen 
fitted  on  each  engine  to  obtain  a  vacuum 
the    water    being    pumped     from    a    tida 
backwater  near  the  station.     As  the  resul 
of  a  Board  of  Trade  inquiry  in  February 
1007,  respecting  an  application  for  furthe 
borrowing   powers,   a   300-kilowatt    Brusl 
lurbo-generator  set  has  just  been  installei 
whose   performance    is    worthy   of    attcn 
tion.     The  maximum  load  which  this  si 
actually     developed    under    test    was    42 
kilowatts.     With    160  pounds  power  pro- 
sure  and  no  superheat  the  steam  consumf 
tion   was  21   pounds  at    lull   load.  22.5  ; 
<i  load.  25  at  V2  load,  and  32  at  !-4  loai 
It  was  anticipated  that  these  figures  woul 
be    improved    when    the   contemplated   a< 
dition    of   superheaters   was   made   to  tl 
boilers."    The  vacuum  guaranteed  by  tl 
makers   is   28   inches   at    full    load.     Tl 
actual  vacuum  obtained  is  20  inches,  wit 
mil    ihe    use    of    vacuum    augmenters 
any    auxiliary    devices.      The    condensi 
which  is  of  the  surface  type,  of  Soo  squa 
feet   surface,   is   situated  beneath   the  tl) 
bine  set.  the  latter  resting  on  a  concrel 
steel   flooring,  including  iox6-inch  rollc 
steel   joists   resting  on   concrete   piers 
ne  lies  thick.     The  floor  of  the  condem 
chamber  is  thus  5  feet  below  the  old  fk 
level,  the  bed  of  the  turbo-generator  s 
on   top   of  the   joists,  being  4  feet  abr 
the    old    floor    level.      The    chamber   a 
contains  a  three-throw  Edwards-Brush 
pump    capable    of   dealing   both    with 
turbine  and  all  the  other  sets  in  the  Sj 
tion.     This  very  compact  arrangement 
auxiliaries  has  greatly  decreased  the  fli ' 
space  necessary  for  extensions.    The  pi  ' 
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between   the   center   lines   of   the   original 
m-i>  was  11  feet.    Between  the  last  of  the 

old    Sets    .mil    the    turbo    act    the    pitch    is 
ool]  9  feet,  and  it  a  duplicate  turbo  set  is 

installed    the    pitch    between    the    two    can 
be  reduced  to  0  feet. 

Some  further  details  oi  the  test  figures 
attained   on   the    Brush    set    maj    be   in- 
teresting.'    When   running   noncondensing 
at  full  load  the  consumption  of  steam  per 
kilowatt  was  only  37.O  pounds,  a  mi 
ceflent   figure.      The  momentary  variation 
of  speed   caused   by   throwing  a  load  of 
400  kilowatts   instantaneouslj    off  the  set 
was  7.O7  per  cent.,  the  permanent  variation 
due,  2.&2  per  cent.     Xo  sparking  occurred 
DO  the  brushes  either  in  throwing  the  load 
on    or    off,    interpoles    being    fitted    and 
toliatcd    brushes,    composed    of    alternate 
'ayers    of    gauze    and    paper    compressed 
md  baked,  being  used  in  conjunction  with 
arbon  tips.     After  six  hours  on  full  load 
nd  '  1  an  hour  on  ->5  per  cent,  overload, 
he  temperatures  obtained,  with  air  at  57 
Fahrenheit,  were:    Armature,   114 
Fahrenheit ;  polo  tips,  122  degrees 
"ahrenheit :   interpoles,    140  degrees   Fah- 
•.nheit :    shunt,    109   degrees    Fahrenheit ; 
innmutator,  118  degrees  Fahrenheit.  The 
^citation     for     full     load     is     only     1.4 
mperes,    the    auxiliary    plant    requires    6 
■nperes  for  the  centrifugal  pump  giving 
10  gallons  per  minute,  and  3  to  5  amperes 
air  pump.     Although  an  automatic 
is  fitted  on  the  turbine  it  has  not 
•t  been  found  necessary  in  practice.  The 
rbine    is    so    free    from    vibration    that 
though  it  is  running  at  2500  revolutions 
r   minute   a    Frahm's   tachometer   fixed 
ifficiently  sensitive  to  record 
e   speed,   unless  the  bolts   securing  the 
nt  are   specially   slackened  to  in- 
vibration. 
In    the    boiler    house    the    problem    of 
additional   steam  for  the  new  act 
appeared  to  offer  an   opportunity 
I    thermal  storage,  but  after  considera- 
was  decided  to  adopt  mechanical 
With    hand    firing,    using    small 
•  d  coal,  each  boiler  had  been  able 
p  6000  pounds  of  steam  per  hour. 
Irum  and  Clayton  sprinkler  stoker 
•'ailed   on   one   boiler   and    forced 
-ed.      This    boiler   then   developed 
•ounds  per   hour,  and   after  three 
a  second  boiler  was  fitted  with  a 
stoker,  and  a  third  is  shortly  to 
larly  fitted      Natural  draft  is  now 
e  forced  draft  being  retained  as 
for  emergencies.     It  is  found  that 
nkler  stokers  give  quite   sufficient 
to  meet  the  varying  loads.     The 
cessary  thus  nearly 
the   steaming  capacity   was   the 
of  another  set  of  06  economizer 

^ROTHES   Interesting   Fxample 

lecond  example  is  to  be  found  in 

r  house  of  the  St.  Pancras  Vestry. 

M*on,     where     Willans     &     Robinson. 

lifted,  of  Rueby.  recently  erected  a  200- 


kilowatt  steam  turbine.      rhi5  power  house 
is    situated    in    the    center    ot    a    in 

residential  neighborhood,  and  the  turbine 
is   therefore   mounted   on    - 
foundations  which   have  been  inn 
to  obviate  any  possible  vibration.    Hue  to 
previously    experienced    in    this 
l<  cality  on  account  of  vibration   from  the 
ating    engines,   although    the   con- 
were   prepared   to   guanun 
the  turbine  would  run  tree  from  vibration 
on    an    ordinary    Concrete    lied,    it    was    <i' 
cided    in    view    of    the    importance   of   not 
incurring'  any    risks    in    this   direction    to 
adopt    the   special   Prache   foundations   il- 
lustrated in  the  figure  and  described  here- 
with. 

The  turbine  is  bolted  to  a  special  slab 
rete,  about  2  feet  thick,  rein- 
forced with  steel  girders  and  supported 
by  a  series  of  circular  rubber  stools  which 
rest  on  the  ordinary  concrete  founda- 
tion built  in  the  ground.  The  top  of  the 
floating  concrete  slab  is  level  with  the  en- 
gine-room 'floor,  but  the  edges  do  not 
come  into  contact  with  it,  so  that  there  is 
no  connection  between  the  concrete  slab 
to  which  the  turbine  set  is  bolted  and  the 
foundation,  except  through  the  rubber.  A 
trench  is  provided  around  the  floating  slab 
so  that  the  rubber  stools  can  be  inspected. 
Each  stool  is  about  4  inches  in  diameter 
and  about  3  inches  in  hight  when  com- 
pressed by  the  weight  of  the  turbine  set. 
They  are  separately  renewable,  and  can 
be  withdrawn  and  reinserted  by  means  of 
further  compression  by  tightening  up  the 
box  in  which  they  are  held  by  means  of 
screws  which  are  provided.  As,  however, 
the  rubber  stools  have  a  considerable 
life,  the  frequency  of  their  renewal  is 
not  high. 

This  turbine  has  a  normal  output  of 
2000  kilowatts  with  an  overload  capacity 
of  46  per  cent,  for  three  hours.  It  has 
a  speed  of  1500  revolutions  per  minute 
and  runs  with  a  pressure  of  185  pounds  of 
steam  per  square  inch  at  the  stop  valve 
with  a  superheat  of  200  degrees  Fahren- 
heit. A  three-phase  alternator  made  by 
Dick.  Kerr  &  Co..  Limited,  direct-coupled 
to  the  turbine,  gives  5050  to  5300  volts  at 
a  frequency  of  50  periods  per  second. 
An  exciter  giving  a  range  of  volts  from 
too  to  125  is  direct-coupled  to  the  al- 
ternator, and  the  power  factor  of  the  main 
set  is  0.9.  The  condenser,  of  the  Willans 
&  Robinson  type,  gives  a  vacuum  of  28 
inches  at  full  load  and  about  26  inches  at 
overload,  with  a  cooling  water  tempera- 
ture at  70  degrees  Fahrenheit :  and  a 
three-throw  Fdwards  air  pump  running 
at  t.^6  revolutions  per  minute  is  driven  by 
means  of  a  17-brake-horsepower  three- 
phase  motor  running  at  1680  revolutions 
per  minute  through  single-reduction  gear- 
ing. A  Gwynne  circulating  pump  running 
at  437  revolutions  per  minute  is  driven 
by  a  ?7  brake-horsepower  motor  and  gives 
3640  gallons  per  minute  against  20  feet 
head,  and  the  turbine  is  fitted  with  an 
automatic  atmospheric  exhaust  and  sluice 


valve!     to    enable    it    to    exhaust    into    the 

atmosphere  when  net  1 

It   will  be  seen   from  the   foregoing  that 

the  turbo  electric  generatoi   ha    ii al 

Britain    reached    a    position    of   great    im 

portanci   in  pow  1 1  u  md  the 

stringent     coil'!. 

by     the     various     causes     operating     111     a 

densely   crowded   ana.    with    a    large   pro- 

closely  adja< 
the    power    house,    has    brought    about    a 
degree  of  refinement  in  design  which  cvi- 
to  a  very  full  extent  the  capabilities 
of  the  steam  turbine. 


Fires    and    Accidents    in   Electrical 
Installations 

By  H.  S.  Knovvlton 


multiplying  applications  of  electri- 
cal service  providi  an  ever  present  op- 
portunity for  accident  and  lire  occurrence 
in  installations  where  constant  vigilance 
xercised.  It  is  true  that  stand- 
ards of  construction  are  improving  year 
bj  year,  and  with  better  work  comes  a 
1  risk  per  installation;  but  the 
vast  increase  in  the  number  of  establish- 
ments which  generate  or  use  electricity, 
and  the  growing  length  of  distribution 
lines  and  systems  call  for  great  care  in 
construction  and  operation.  The  causes 
of  electrical  fires  are  in  a  general  way 
familiar  to  engineers  in  many  localities, 
but  then  is  still  much  to  be  learned  from 
recurring  disasters.  In  a  nutshell,  most 
electrical  fires  are  due  to  the  failure  or 
the  destruction  of  insulation.  Simple  as 
this  statement  is.  it  affords  a  variety  of 
situations  that  differ  widely  in  detail, 
and  new  combinations  of  circumstances 
capable  of  making  trouble  are  constantly 
coming  forward.  There  is  little  doubt 
that  many  lire~  which  are  charged  to 
electrical  cans.  other  reasons. 

Nevertheless,  the  electrical  fires  are  still 
frequent  enough  to  justify  cooperation  on 
the  part  of  all  owners  and  users  of  power 
installations  in  the  line  of  prevention.  The 
same  thing  may  be  said  about  personal 
injuries  received  from  electrical  apparatus. 
In  the  following  paragraphs  some  prac- 
tical lessons  of  cause  and  effect  will  be 
stated  on  the  basis  of  electrical  casualties 
covering  a  somewhat  wide  range. 

Careless  work  during  construction  is 
responsible  for  not  a  few  troubles.  A 
typical  case,  though  perhaps  somewhat 
extreme,  is  afforded  by  a  short-circuit 
which    o  a   central-station   dis- 

tributing  system  one  morning  when  sev- 
eral men  were  making  repairs  to  a  door 
frame  in  an  archway  passage  of  a  building. 
The  work  was  well  under  way  when  one 
of  the  men  drove  some  nails  into  a  casing 
containing  the  lead-covered  cables  of  a 
2000-volt  alternating-  and  a  500-volt  di- 
rect-current circuit.  One  nail  was  driven' 
through  the  lead  sheathing  and  rubber  in- 
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■illation    of    .  looo-voll    wires 

and   in   contact   with   the   wire   itself,  and 
500-volt 
line.      1  electrical  con- 

between     the    two    circuits;     the 
higher   poteir  .\  11    into 

the  direct-current  mains,  an 
. 

mediately  was  applicil  to  a  large  number 
of  motors  111  different  parts  of  the  city, 
with  the  capacity  of  the  power  plant  .be- 
hind N  electric  motors  ag- 
gregating about  300  horsepower  were 
burned  out.  and  03  establishments  put  out 
of  business  temporarily.  Fortunately  no 
injured,  but  the  money  loss  was 
considerably  in  excess  of  $10,000.  Serious 
fires  springing  up  in  different  localities 
might  have  followed  upon  such  an  ex- 
tended burnout,  but  happily  the  damage 
was  local   in  each  case. 

A  small  tire  occurred  in  a  retail-store 
show  window  on  account  of  the  brushes 
of  a  small  motor  making  poor  contact. 
The  motor  was  used  to  drive  the  switch- 
hanism  of  an  electric  sign,  and 
was  run  all  night  During  the  night 
the  contact  became  so  poor  that  the  circuit 
was  broken ;  the  springs  failed  to  force 
the  brush  firmly  forward  against  the 
commutator  bars,  and  the  motor  stopped. 
It  happened  to  stop  in  the  position  that 
left  the  switch  for  the  sign  lamps  closed, 
and  the  continued  radiation  from  the 
lamps  of  the  sign,  which  was  located  in 
the  window,  caused  the  woodwork  to 
ignite. 

Injury  to  insulation  by  water  is  a  fre- 
quent cause  of  electrical  fires.  In  one 
recent  case  an  arc  lamp  was  located  in  a 
position  where  an  overhead  leak  carried 
drippings  of  water  into  the  lamp  me- 
chanism. This  was  not  noticed  until 
the  insulation  was  so  much  reduced  that 
the  excessive  flow  of  current  burned  out 
the  lamp  and  the  meter  of  the  circuit  on 
which  it  was  running,  the  installation  be- 
ing one  of  low  potential.  The  tiro  did 
not  spread  farther  as  it  was  promptly 
discovered.  Another  arc-lamp  trouble  was 
caused  indirectly  by  the  failure  to  clean 
the  equipment  properly.  A  large  amount 
of  carbon  dust  accumulated  around  the 
hanger  board  and  metal  case  of  the  lamp. 
The  lamp  was  suspended  so  close  to  an 
adjoining  gas  pipe  that  a  large  rat,  on  in- 
vestigating the  latest  wrinkles  in  illumina- 
tion, managed  to  create  a  connection 
through  his  body  between  the  grounded 
gas  pipe  and  the  lamp  frame.  The  latter 
was  heavily  charged  as  a  result  of  the 
long-standing  accumulation  of  carbon 
■dust,  and  the  grounding  of  the  arc  circuit, 
which  was  of  a  high  potential,  immediate- 
ly produced  a  blaze  around  the  ceiling. 
"The  report  gives  no  further  mention  of 
■the  rat,  but  the  blaze  was  quickly  dis- 
covered and   extinguished. 

The  importance  of  installing  direct-cur- 
rent motors  so  that  inflammable  matter 
•cannot  fall  upon  the  commutator  is  il- 
iustrated  by  a  fire  which  occurred  in  the 


picker   room  of  a  small  factory.     An  em- 
was    running   about   00   pounds   of 
hair  through  a  picker  operated  by  a  one- 

haii    uil  upon  the  motor  and  became  en- 
tangled with  the  brushes  ami  cm: 
An  arc   resulted,  ami   fired   the   hair,  the 
blaze  extending   i"  the  rest  of  the  shop. 

In  th.  1  workshops,  where  di- 

rect-current equipmenl  1-  in  use,  it  can- 
not be  1  emphasized  that  the 
one  spot  above  all  others  where  trouble 
can  originate  is  at  the  commutator,  and 
all  combustibles  should  be  kept  well  away 
from  motors  of  this  type. 

In  dealing  with  arc  lamp 
the  series  plan,  it  is  important  never  to 
overlook  the  fact  that  an  open  circuit  is 
capable  of  producing  a  good  deal  of 
trouble,  since  a  break  at  any  point  brings 
practically  the  entire  voltage  of  the  gen- 
erator at  once  to  the  spot,  and  a  most 
vicious  arcing  is  capable  of  taking  place. 
Series  lamps  are  short-circuited  instead  of 
being  cut  out  in  the  manner  6f  parallel- 
operated  lamps ;  but  an  open  circuit  is 
highly  provocative  of  lire  risk.  Thus,  in 
one  case  a  series  arc  lamp  was  installed 
so  as  to  depend  upon  hook  connections 
for  its  supply  of  current  from  the  outside 
circuit.  An  occupant  of  the  premises 
attempted  to  start  this  lamp  by  using  a 
broom  handle,  and  in  so  doing  unhooked 
the  lamp  upon  one  side.  The  open  cir- 
cuit immediately  established  an  arc.  fol- 
lowed  by   a    slight   fire. 

In  drilling  in  power  stations  near  the 
switchboard  equipment  or  any  exposed 
wiring,  the  greatest  care  is  always  nec- 
essary to  avoid  personal  injury  and  the 
possible  shutting  flown  of  the  entire  sys 
tern.  The  use  of  bare-handled  metal 
wrenches  around  busbar  connections 
simply  invites  trouble.  Any  hand  too] 
needs  careful  watching  when  working 
around  live  electric  wiring.  A  representa- 
tive case  is  that  of  two  men  who  were 
working  in  a  n  ilant  in  the  rear 

of  a  transfer  switchboard  installing  wood 
partitions  ..r  barriers  between  the  transfer 
switches  and  busbars  of  a  2200-volt  al- 
ternating system.  Their  work  was  nearly 
completed  and  thej  were  installing 
or  cap  board,  using  an  angle  brace  to 
bore  holes  through  it  and  into  the  parti- 
tions for  the  screws  which  were  to  fasten 
the  latter  together.  While  attempting  to 
remove  the  angle  brace,  after  having  bored 
a  hole,  the  chuck  of  the  brace  came  in 
contact  with  one  busbar,  while  the  sweep 
of  the  brace  touched  a  busbar  of  opposite 
polarity.  Of  course  the  result  was  a 
short-circuit  which  burned  both  men 
severely.  A  similar  accident,  but  even 
simpler  in  its  cause,  occurred  to  a  work- 
man who  was  painting  busbars  in  the 
operating  room  of  a  storage-battery  sta- 
tion. The  wire  binding  of  the  paint  brush 
came  in  contact  with  two  busbars  of  op- 
posite polarity,  and  although  these  were 
of  only  220  volts,  the  man  was  severely 
burned  in   the   resulting  short-circuit. 


A  lire  which  might  havi  bad  serious 
nees  occurred  in  a  lighting  in- 
stallation supplied  wuli  current  from  a 
2000-  to  1 10- volt  step-down  transforms 
located  outside  the  building.  The  trouble 
was    (In.  ne    throwing    an    "Id 

loose  piece  of  insulated  wire  up  into  the 
air,  so  that  it  crossed  a  5000-Yoh  arc 
circuit  and  the  transformer  primary  lead. 
The  transformer  primary  and  secondary 
coils  were  fused  together,  and  the  cuj 
rent  entered  the  building,  burning  oul  th- 
lamps  and  fuses,  and  setting  lire  to  the 
structure.  One  circuit  was  also  found  t<> 
be  grounded.  The  night  was  wet  and 
stormy,  and  the  so-called  insulation  was 
consequently  worthless  when  the  wire  1 
was  thrown  across  the  two  high-voltage 
lines.  The  incident  illustrates  the  virtues 
of  cleaning  up  all  construction  jobs,  if 
nothing  more. 

The  importance  of  using  only  the  best 
qualities  of  supplies  in  electrical  main 
tenancc  is  illustrated  by  a  small  lire  which 
occurred  on  account  of  using  a  crooked 
carbon  in  an  arc  lamp.  The  lamp  could 
not  feed  properly  with  this  carbon ;  a 
short  arc  was  formed,  with  excessive 
flow  of  current,  and  the  regulating  coil 
became  overheated  and  ignited,  scorching 
the  adjacent  ceiling.  The  use  of  a  frayec 
incandescent  lamp  cord  also  was  the  caust 
of  a  fire  in  a  recent  instance  where  : 
window  curtain  was  ignited  by  the  flasl 
of  a  short-circuit  in  the  flexible  pair  0 
wires  leading  to  a  portable  lamp. 

A  somewhat  unusual  accident  and  fir 
occurred  outside  a  power  station  locate 
on  tide  water,  and  connected  with  anothe 
plant  by  a  submarine  cable  line.     At  th 
rear  of  the  station  boiler  room  were  If 
cated    the    coal    bins,    and    between   the; 
bins  and  the  rear  wall  of  the  station  w; 
a    space    about    5    feet    wide    which    w: 
planked  over.     Beneath  this  planking,  in 
pai  1     about    5    feet   high,    was   located 
wooden    junction    box    in    which   conne 
'ions    were    made    between    cables    in  t' 
station     and     the     submarine     lines.      T 
box    was    filled    with    compound    and 
high  tide  was  covered  with  several  inch 
of  water.     While  working  on  the  juncti 
box    in    connection    with    some    pressi 
wires,  and  while  the  compound  was  bei 
cut  away  to   facilitate  the   freeing  of  I 
pressure  wires,  a  man  inadvertently  drf 
a  cold  chisel   into  the  negative  pole  0' 
feeder,  grounding  it  on  an  iron  pipe,  ; 
causing   a   short-circuit   which   apparer 
burned  itself  clear.     As  the  tide  was  ris 
to  a  point  where  the  box  would  soon 
submerged,  the  workman  melted  the  cf 
pound  down   around  the  conductors  : 
left  them  in  what  he  supposed  was  a  ■ 
condition     until     such    time    as    the 
would   permit  work  to  be   resumed. 
the  rise  of  the  tide  water  to  the  cabl 
short-circuit   again   occurred,  igniting 
insulating  compound  and  adjoining  W( 
en  stringers.     The  fire  spread  for  a  s 
distance  beneath  the  coal   shed  befor'* 
was  extinguished. 
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Modern    Machines     for    Pipe    Threading 

Large    Pipe    Threading    Machines    Embodying    the    Latest     Improve- 
ments and  Some  Examples  of  Hand  Threading  in  Inaccessible  Places 


B  Y 


J- 


SPRINGER 


The  chief  fundamental  principles  which 
are  followed  in  the  construction  of  num- 
bers of  the  leading  pipe-threading  ma- 
.hines  are  not  new.  Thus,  a  hollow  spindle, 
free  to  rotate  but  not  free  to  move  to  and 
fro,  constitutes  a  feature  common  to  quite 
a  number  of  machine*      Also  a  die  head 


dii  -  That  l-  to  say,  tin*  gear  sh< 
as  nearly  as  possible,  sel  up  in  the  pipe  by 
the  cutting  action  of  the  dies.  The  op- 
eration and  speed  changes  of  the  spindle 
are  controlled  by  the  levers  seen  in  front. 
Upon  the  rear  chuck  are  shown  the  jaws 
for  gripping  the  flangi  ibles  the 
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blocks  are  at  the  left,  the  upper  one  being 
controlled  by  the  wheel  at  the  top  of  the 
die  bracket.  The  cutting-off  slide  dis- 
closed in  this  view  is  controlled  by  a 
crank,  better  shown  in  Fig.  I.  The  spoked 
arrangement  at  the  bottom  operates  the 
pinion-and-rack  mechanism  by  which  the 
die  head  with  its  chasers  is  fed  onto  the 
rotating  pipe.  So  far  there  is  no  great 
novelty  in  this  machine,  but  the  method  of 
operating  the  dies  is  worthy  of  special 
attention. 

Refer  for  a  moment  to  Fig.  15,  page  265, 
August  17  number,  showing  the  cam  mech- 
anism of  one  of  Crane  Company's  ma- 
chines. There  is  a  cam  ring  and  inside 
it  the  die  holder.  The  one  turns  about 
the  other.  The  apron  has  been  lowered 
to  a  horizontal  position  and  lying  on  it 
is  seen  one  of  the  chasers.  The  cutting 
end  is  to  the  left.  At  the  other  end  a 
groove  may  be  observed.  When  the  die 
is  in  the  die  holder,  this  groove  cooperates 
with  a  cam  rib.  It  will  be  readily  under- 
stood that  when  the  cam  ribs  are  rotated 
about  the  die  holder  clockwise,  they  will 
operate  to  withdraw  all  the  chasers  simul- 
taneously from  the  center.  If  now  the 
cam  ring  with  its  ribs  be  rotated  contrary 


molding  the  dies  rigidly  in  position  and  not 
'ree  to  rotate,  but  free  to  slide  to  and 
*ro  on  ways,  is  another  feature  usually 
uund  in  combination  with  the  nonsliding 
pindle.  Indeed,  these  features  may  be  re- 
arded  as  belonging  to  the  typical  ap- 
aratus.  Apparently  all  the  very  largest 
achines  are  constructed  upon  these  prin- 

Ihe  Standard- Wieland  Machines 

Thus,  upon  examining  the  machines  built 

>    the   Standard    Engineering    Company, 

Uwood  City,  Penn..  it  will  be  found  that 

ley  do  not   depart   from   the   regulation 

pe  as  far  as  these  fundamentals  are  con- 

'■rned.    They  differ,  and  differ  somewhat 

in  certain  other  details,  to  which 

'me  reference  will  be  made  later  on.    In 

is  a  front  view  of  the  largest  ma- 

ide  by  this   company,   which   has 

capacity  enabling   it   to   handle   20-inch 

pe-   The  entire  bed.  including  the  bear- 

-  the  rotatable  spindle,  consists  of 

single  casting.     This  is  a  construction 

ell    deserving    of    consideration,    seeing 

at  it  eliminates  at  once  all  possibility  of 

?s   of  alinement    between    the    bearings 

hich  carry'  the  spindle.    The  driving  gear 

just  back  of  the  forward  chuck,  where 

should  be  to  react  effectively  against  the 
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fitting  of   flanges   to  be  accomplished   by 
the  machine  with  the  pipe  kept  clear. 

Upon  referring  to  Fig.  2.  the  gear  mech- 
anism is  brought  into  view,  through  which 
six  changes  of  speed  may  be  secured.  With 
the  exception  of  the  main  driving  gear 
back  of  the  forward  chuck,  all  gears  are 
shielded    by   a    guard.     The   rounding-up 


to  the  hands  of  a  clock,  the  dies  will  all 
be  shoved  in  toward  the  center.  Now 
there  will  be  no  difficulty  in  understand- 
ing that  instead  of  a  groove  in  the 
chaser  and  a  cam  rib  cooperating,  there 
may  just  as  well  be  a  tongue  projecting 
from  the  chaser  and  coacting  with  a  cam 
groove.    The  result  will  be  the  same.    In 


I'i  >\\  ER    \\l>    I'll     ENi  IINEER. 


September  7,  1909. 


'  \\  ieland      machim 

method-  -e,  some 

of    the  'iis,    the 

others    v  When,  in  any   ma- 

-  proper 

•  precJsel)   the 

outer    for    the 


the  pipe,  it  is  necessary  that  the 
cam  ring  be  secured  in  order  to  prevent 
movement  of  the  dies  when  the  machine 
is   in  operation.     The  metl 
used  in  this  apparatus  is  very  inti 
and    is   covered    by    patent    (1901). 

When    a    locomotive    driving    wheed    is 
turned  by  a  crank  shaft,  there  are  two  posi 
tions    in    every    rotation    called    a    "dead 
The  movement  of  the  piston  rod 
ght  line.     The  pivot 
connecting   the    crank   with    the   wheel    is 
compelled    to    move    around    in    a    circle. 
Everywhere  the  movement  of  the  piston- 
rod    will    exert    a    turning    effect    "n    the 
wheel,  except  when  the  pivots  are  both  in 
line  with  the  center  of  the  wheel.     If  the 
should  come  to  a  stop  at  cither  of 
forward 
or  back  ,„1,  how- 

I  turn  the  wheel.  But 
el  can  always  move  the  pii 
'  eel    is   driven,    thei 
nter.     But    •  ••   where 

both    pi  mpelled    to    move    in 

circles.    In  Fig.  3  thi  Q  and  R 

must  move  in  circles  about  their  respective 
tion  can- 

O.  R  and  Q 
are  all  ii  OQP  jc 

a  right  angle,  no  turning  effort  of  the 
wheel  will  result  in  any  motion  at  all.  The 
wheel  cannot  move  counterclockwise,  he- 
movement  will  require  the 
distance  from  0  to  Q  to  be  increased, 
which  is  impossible.  The  wheel  cannot 
move  clockwise,  because  such  an  effort  is 
exerted,  and  must  be  exerted,  perpen- 
dicularly to  PQ,  that  is,  along  QR.  Such 
an  effort  will  have  no  tendency  to  turn  R 


enter.  In  Fig  5.  where  the 
.ingle  RQP  is  nol  a  right  angle,  motion 
counterclockwise  is  prohibited  as 
An  effort  clockwise  will  be  more 
titl.  for  such  an  effort  will  move  Q  in  the 
direction  of  the  arrow  and  will  break  the 
straight  line  QRO.    However,  if  tl 


FIG.  6  rumr,X.T. 

not  much  removed  from  a  right 
angle,  a  very  little  resistance  will  prevent 
this  movement.  Friction,  or  friction  and  a 
little  weight,  will  be  sufficient.  The  novel 
locking  device  of  the  Standard-Wieland 
machine   depends    upi  of  the 

kind  de- 
ls  a   lever   .  I     Fig.  6,   which   has 


dii  ection,    These  nun  i  mend 

of  the  lever  expand  and  contract  the  dies. 

But  A   ma\    be   depressed    to   the   point 
where  B.  (    and  1>  will  lie  in  a  straight 

the    ant;].'    I  IH      w  ill    not    \ary 
much    fr.  .111    a    right    angle,    the    cam    ring 

w  ill  be  locked    not  against  the  Ii 
against  any  action  or  reaction  set  up  by 
cutting  the  threads  on  the  pipe     Now  the 

looking  occurs  when  />'.  C  and  D  are  in  a 
straight  line.  Consequently,  in  order  that 
the  machine  may  be  adapted  to  cutting 
on  various  sizes  of  pipe,  a  change 
of  conditions  must  be  possible.  This  is 
effected  bj  adjusting  the  fulcrum  B  along 
.1  horizontal  line  GH.  Every  position  of  B 
mean-,  a  different  expansion  of  the  dies 
when  locked.  Upon  referring  to  Fig  1, 
.1  thumb  screw  will  be  seen  near  the  lop 
of  the  die-head  bracket.  By  turning  this 
the  fulcrum  may  be  adjusted.  Once  set 
for  a  given  size  of  pipe,  the  mo 
of  the  cam  lever  back  and  forth  has  no  ef- 
fect upon  it.  Consequently,  there  is  no 
disturbance  when  the  chasers  are  expand- 
ed after  a  cut  to  permit  movement  of  the 
pipe. 

Now,  of^course,  it  should  not  be  Kit  to 
the  operator  to  determine  the  amount  of 
depression  of  the  lever  necessary  to  secure 
the  right  line  arrangement  of  the  three 
pivots  and  consequent  locked  position  of 
the  dies.  So  a  stop  /  is  arranged  to  care 
for  this  automatically.  However,  when 
the  fulcrum  is  displaced  backward  or  for- 
ward, for  the  purpose  of  securing  a  new 
cutting  gage  of  the  dies,  the  necessary  de- 
pression  of  the  lever  will  vary.     In  order 
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for  the  time  being  a  fixed  fulcrum  or  pivot 
B.  The  part  D  is  secured  to  the  cam 
ring,  and  so  moves  about  a  center  P..  The 
link   DC    is   pi  md   I'.     If  the 

lever    A    be    moved    clockwise,    the    cam 
ring  will  be  rotated  counterclockw: 
if  then  the  lever  he  brought  back  t-    1 
inal  position,  the  cam  ring  will  be  rotated 


to  secure  automatically  this  variation  ii 
depression,  the  side  of  the  lever  whicl 
contacts  with  the  stop  is  given  a  curvet 
form.  By  consulting  the  figure,  it  wil 
be  seen  that  an  adjustment  of  the  fulcrun 
to  the  left  will  have  the  effect  of  in 
creasing  the  distance  from  the  axis  of  th 
lever    from   the    stop.      The   block   whos 
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position  controls  thai  of  the  fulcrum  pin 
is  firmly  clamped  when  the  machine  is 
ready  for  the  threading  operation 

It  will  be  noticed  that  there  arc  radial 
openings  around  the  rim  of  the  cam  ring. 
Bight  of  the  sixteen  openings  permit  the 
introduction  of  dies  externally.  Eight  dies 
,  are  introduced  from  within  the  die  holder. 
In  tln>-'  1    tlic   cam    riiii;    per 

nutting  the  placing  of  the  dies  in  position, 
opportunity  is  given  by  means  of  the  open 
lear  all  sixteen  passageways  with- 
out removal  of  the  faceplate.    Certain  dies 
-all  the  upper  ones  and  one  horizontal— 
L-ided  with  projections.    The  others 

ioves.      None    fall    out    w 
iition  of  the  cam  ring.      The  upper 
prevented  by  their  location;  the 

MERRELL     PlPE-THRI  kDINC      Mai  hi 

al    I  igs    7   and   8   will    show 
that    the    type    of    machine    built    by    the 
Merrell  Manufacturing  Company.    Toledo. 
.<  >hio.   conforms    to    the    usual    practice    of 
ig  a  sliding  die-head  bracket  com- 
bined   with     a    nonsliding     work-holding 
spindle,      ["he  completeness  with  which  all 
ire    covered    will    be    noted.      The 
bed  is  cast  in  two  parts,  and  the  bearings 
■i  the  spindle  are   integral   with   the   cor 
ing    portion    of    the    bed.       \    dis 
;mctive  feature  of  this  machine  i-  the  pro- 
vision  for  cutting  off  pipe  by  the  simul- 
ction  of  tools  from  two  opposite 
trhich   should  effect   a  considerable 
if   time.     The   rear   view.    Fig     8, 


threading  machines  1-  the  Bignall  8 
Manufacturing  Company,  Edwardsvillei  111 
The  fundamental  mode  oi  operation  of  its 
us  is  the  same  as  that  adopted  by 
a  number  of  manufacturers    the  pipe  ro 
its  j\i.  but  is  fixed  longitudinally, 
.ire  held  in  a  fixed  pi  isiti 
each   other,   hut    a 

.1  longitudinal  motion.     In  fact,  this  mode 


independent    jaw    chucks    for    securing    the 

prominentl)    in  Mew.  as  are  also 

ngements  for  supporting  and  ro- 

tating   it.     The  advantage  of  placing  the 

ir  which  immediatel)    imparts  the 

dine  to  the  spindle  jusl  back  of  the  for- 
ward clinch  has   already  been  explained. 

The    spoked   wheel,   SI  I    Mom  on 

11  ki  t  to 
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for  the  trans- 

which   is  an   uptodate  and 

style  shown  in  the 

-   that  of  three   sizes   of  machine 

<ving  capacities  ranging  up  to  12  inches. 

Bignall  &  Keeler  Mai  hines 
'  'ne  ol  '  lanufacturers  1  ii 


of  opera  1    said  to  ha\  1 

standard,  having  been  adopted  by  so  many 
makers. 

1  i-.  a  \iew  illustrative  of 

I  hese  have  capacities  of  7-  to  16- 
inch  pip'  18-inch  pipe,  respec- 
tively.     The   great    spindle   with    its   two 


which  the  die  holder  and  cutting  of]  mech- 
anism are  secured.  By  referring  to  the 
real  view,  Fig.  10,  the  cutting-off  device 
maj  !"■  seen  I  In  holding  jaws  are  con- 
trolled  b)  a  right  and  left-hand  screw, 
seen  near  th<  top  and  controlled  by  the 
small  1).'  I  here   1-  an  oil  pump 

m  the  bed.  The  supply  is  trans- 
niitied  to  the  hand  bj  mi  ans  '  if  a  tele- 
scoping pipe  running  along  the  side  of  the 
upper  pari  of  the  bed.  This  arrai 
does  away  with  a  more  or  less  incon- 
ubing  and  yet 
permits  the  to-and-fro  movement  of  the 
1  ■  Fig.  9,  the  hand 

lever  and  adjoining  mechanism  at  the  top 
u  ill  be  noted  "I  hese  an  ingi  mi  nts  are 
for  the  purpose  of  controlling  the  dies 
particularity  of  de- 
scription. 

[n  Fig    11  are  three  views  showing  the 

adjusting  mechanism,  used  on  the 
Bitmall  8  ni  'hi  ei  differ 

The  individu 
ranged  in  radial  guiding  grooves  n 
in   the  views.     Their  outward   and   inward 
ntrolled 

i   riii".  the  exterior  of  which  is  in 
plain  view .     Si  cam  rinc  and 

seen  at  the  top  is  a  bracket,  and  I 
this  br.-i  I  di  d  rod  having 

one  end  pivoted  to  the  hand  lever.  The 
length  of  rod  b  nnection  with 

■  and  the  bra  oiled  by 
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the  hand  nut  seen  to  the  left  of  the  bracket. 
The  fulcrum  of  the  lever  is  arranged  on  a 
[n  the  \  iew  at 
■ 

zontal  position  and  is  in  line  with  the 
I'u rt her.  the  angle  made  by 
H  nil  the  radius  drawn 
through  the  center  is  a  right  angle,  or 
nearly  so  It  will  be  remembered  from  an 
explanation  already  given,  that  in  conse- 
quence of  these  condition^  the  cam  ring 
will  be  locked  from  rotation.  The  dies 
are  therefore  held  in  a  fixed  position  suit- 
able for  cutting  the  thread  Although 
the  cam  ring  is  locked  from  rotation  by 
any  movement  originating  from  the  dies 
or  itself,  the  lever  is  not  locked,  but  may 
be  moved  and  so  rotate  the  cam  ring. 

By  lifting  the  outer  end  of  the  lever  to 
the  position  shown  in  the  middle  view. 
the  cam  ring  is  given  a  movement  clock- 
wise, which  operates  to  withdraw  the  dies 
radially.  The  work  may  now  be  inserted 
or  withdrawn  or  the  cutting-off  opera- 
tion be  performed.  By  swinging  the  lever 
a  little  farther  in  the  same  direction  to  the 
in  the  right-hand  view,  the 
slots  in  the  cam  ring  are  brought  into  line 
with   tl:  the  head,   when   the 

dies  may  be  slipped  out.  It  will  readily 
be  understood,  upon  considering  how 
nearly  alike  are  the  positions  of  the  lever 
in  the  two  iigures  at  the  right,  that  the  lat- 
-  be  allowed  to  occur 
through  any  inadvertence  of  the  operator. 
Dependence  is.  however,  not  put  upon  his 
attentiveness  Upon  looking  closely  at  the 
three  figures,  a  pawl   will   be  -een  on  the 


the  cut;  lies  may 

i  .  ice  for  three 
purposes  First,  .is  the  dies  ire 
reground  they  become  shorter  and  need 
to  be  adjusted  different!}  t  secure  the 
same  cutting  gage.  Second 
contraction  of  the  dies  enable  different 
gages  of  thread  to  be  cut.  This  possi- 
bility of  using  the  same  sel  of  dies  for 
different  sizes  of.  pipe  would,  however, 
not  be  possible  if  the  number  of  threads 
per  inch  changed  with  every  gage.     In  the 


within  limits,  as  the  variation  of  the  dis- 
tance between  the  pivot  centers  of  the 
end  of  the  lever  and  of  the  bracket  oo 
the  cam  ring  disturbs  the  right-angle  re- 
lationship  before  referred  to  and  which 
can  only  be  varied  slightly.  The  possi- 
bility of  slight  variation  depends  upon 
friction  of  the  parts. 

I  hi  Toi  h»i  Machines 

So  far  those  machines  which  maintain 

the  chasers  fixed   radially  in  the  die  bead 


FIG.    10  i  MACHINE   FROM    THE  KEAI 


main  casting  of  the  h  p  on  the 

rim  of  the  cam  ring  cooperates  with  it 
to  limit  the  expansion  of  the  dies  when  it 
is  merely  desir  the  work  and 

the  like.  By  throwing  the  pawl  back,  how- 
ever, the  position  ni  the  re- 
moval of  the  dies  may  readily  be  had. 

Returning  now  to  the  upper  view,  where 
the .  fixed  position  of  the  cam  ring  and 
dies  is  shown,  it  may  readily  be  seen  that 
by  adjusting  the  hand  nut  the  position  of 
the  cam  ring  is  altered.     That   is  to  say. 


PIG.     II.  I  MECHANISM 

Briggs  standard,  the  '  ■'.-  and  ^-inch  pipe 
have  precisely  the  same  number  of  threads, 
14  per  inch.  The  sizes  from  1  to  2  inches 
have  likewise  the  same  number 
From  there  on.  the  number  remains  fixed 
at  eight.  The  third  advantage  of  being 
able  to  adjust  the  fixed  position  of  the 
cam  ring  relates  to  the  desirability,  which 
sometimes  occurs.  ,,f  cutting  the  thread  a 
per  or  a  little  shallower  than 
standard.  It  is  to  be  observed,  however, 
that   such   adjustment   can   be   made   only 


during  the  operation  of  cutting  the  threa' 
have  been  considered  exclusively.  In  al 
these  machines  the  full  length  of  threa 
is  on  the  dies,  and  necessarily  so.  In  an 
machine,  and  irrespective  of  the  manne 
of  securing  the  taper  thread,  there  must  b 
a  longitudinal  movement  relative  to  tr 
die  head  and  work,  and  a  rotational  mov< 
ment  relative  to  these  same  clement 
Rotation  is  necessary  between  dies  an 
work  in  order  to  cut.  A  reciprocate 
movement  is  necessary  to  provide  for  tl 
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progress    of    the    operation.      But    these 

movements  are  susceptible  of  accomplish 

ment  in  a  variety  of  ways.    And  they  have 

been    variously     accomplished     in    actual 

practice.     In   the   Loew   machines   and   in 

une  type  of  the  Crane  devices,  reciproca- 

•   head  and  work  is  secured 

by   advancing   the   work    itself   along   the 

the  machine.     In  the  Curtis,  one 

type   of  the   Crane,   and   nearly  all   other 

styles,  the  die  head  itself  advances  on  the 

work.     Relative  rotation  is  secured  in  the 

I.oew  and  Curtis  and   one  or  two  other 

machines  by  revolving  the  die  head.     But 

:p  to  the  present  point  all  the  machines 

escribed    have    agreed    in    this — the    dies 

remain    fixed    in    the    die    holder    during 

peration. 

The    machines     of    the     Toledo     Pipe 


■'sPER   DIE  STOCK   FOR  CUTTING 
TAPER    THREADS 


LONGITUDINAL     SECTION     Tin 
VOSPER    DIE   STOCK 


'  L      TOLEDO  PIPE  THREADER 

C     Machine     Company    automat 
■and  the  chasing  tools  during  op- 
It   is   thus  that  the  taper   is  se- 
rhis   method    is    of   recent    date, 
l  nited   States  patent   having  been  is- 
'104.     As  the  taper  is  not  secured 
pering  of  the  face  of  the  chasing 
'    by   its    radial    withdrawal,    it    is 
ntly  possible  to  reduce  the  length 
the    cutting    face    to    any    convenient 
1  mere  thread  or  two.     The  cut- 
ins   over   practically   the    whole 
cail  groove  throughout  its  spiral 
on   the   pipe   from    beginning   to 
This  is  not  the  case  at  all  with  the 
aser.    It  has  not  only  a  separate  V 
every  loop  of  groove  along  the  whole 
threaded,    but    several    of    them. 


When    the   operation    is   just    finishing,   all 

tin     V's    are    working    at    once,    with    the 

result   that  a   slighl   bur  rnaj    be   li  n   at 
iln  point  whei  1  working,    I  he 

["oledo  device  effectually  im<t>  this  diffi- 
culty.    Further,  in  the  matter  of  [ubrica 
iimi.  11  is  quite  evident  that  a  short  c'ut- 
1    is  much  mo  ired  for 

than  a  long  one. 

Let  us  now  consider  the  mode  of  op- 
era! 1  11  of  this  distinct  device.  The  prin- 
ciples are  well  shown  in  bigs,  u  and  13, 
the  original  patent  office  drawings,  al- 
though some  deviations  in  construction 
have,  as  is  usually  the  case,  been  adopted 
ill  practice.  In  the  front  elevation,  Fig. 
12,  D  represents  the  die  holder,  G  being 
guides  integral  with  it.  In  these  guides, 
I  mg  tools  A  are  free  to  .move 
radially.  The  clamps  B  complete  the  guid- 
nis.  It  will  be  seen  that  two 
of  the  guides  are  prolonged  and  arranged 
to  receive  the  spokes  or  levers  H.     This 


FIG.    15.      THREADING    A    WELL    PIPE 

arrangement  may  he  well  seen  in  Fig.  13, 
which  is  a  longitudinal  section  through 
two  of  the  chasers  and  the  operating 
handles  H.  The  head  is  extended  at  / 
in  the  form  of  a  tube  exteriorly  threaded. 
A  device  F.  for  holding  the  pipe  to  be 
provided  with  one  01  mon 
set  screw-  /,  and  is  interiorly  threaded  to 
receive  the  exteriorly  threaded  portion  /. 
It  will  now  be  seen  that  both  the  rotation- 
al and  the  reciprocatory  movement 

d  the  pipe  may  he  obtained  by 
simply  operating  the  levers  //.  As  the 
longitudinal  movement  of  thi   dii 

in    accordance    with    the    thn 

holder 
and  the  pipe  holder,  it  will 
this  thread  must  have  exactly  the  pitch 
which  it  is  desired  to  cut  upon  the  pipe. 
At  first,  it  might  he  thought  that  this  re- 
quircmi  1  limit  the  use 

of   a    single    machine    verj 
upon   referring  to  the  standard   specifica- 
will  be  found  tha1  the  pitch  for  all 


1  "in    i    to    2    inches    indu  ivi 

precisely    the  Ij     llial    of    IIJ4 

h,  ami  that  beginning  with 

es  and  on  up  to  t8  inches  the 
pitch  is  uniformly  that  of  S  threads  per 
inch.  The  provision  for  expanding  the 
dies  remains  to  be  explained. 

Back  of  each  tool  the  die  holder  is 
and  a  movable  pin  arranged  in 
the  hole.  This  pin  receives  the  thrust  of 
the  die  during  the  progress  of  the  work. 
By  suitably  tapering  the  contacting  sur- 
faces of  pin  and  chaser,  the  latter  may  be 
permitted  to  recede  radially  by  simply 
pushing  the  pin  up  through  the  hole.  In 
Fig.  13,  these  pins  are  represented  by  B. 


FIG.    l6.      IN   CLOSE   QUARTERS 


THREADING     \    PIPE    NEAR    THE 
CEILING 

Their    rear    surfaces    where    they    contact 

with  the  die  holders  are  parallel   with  the 

axis  ,,f  the  pipe.     Their  forward  surfaces. 

the    contacting    surfaces    of    the 

are  tapered   1   to    J2     The  li  iw<  1 

I   in  holes 

in  a  ring  E.      This  ring  is  arranged  so  as 

fie  flange 

threaded  sin  w  /..     The  pins  B 

houlder  which  prevents  them  from 

passing   through   the   holes   in   the   ring   E. 

It  will  be  observed   now   that,  as  the  die 

holder,   together   with    its   dies,    is   drawn 

toward   the  pipe  holder  by  the   operation 

of  the  levers  H,  the  pins  B  will  he  pushed 


• 
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upward,  permitting  radial  recession  of  the 

then,  that  with  the  pipe  held  in  the  holder 

■    the  die   holder   will 

carry  the  pins  H  and  the  run  I.  with  it. 

The  pins  will  not  on!)    revolve  but  pro- 

re  and  more  above  the  die  holder. 

The   pn  pipe    will    cause    the 

•    the  pin-.     The   re- 
sult will  be  that  a  thread  will  be  cut  of  the 
;  pitch  ami  having  the  tap< 
lative  to  the  axis. 
In  Tig.  14  is  an  example 
struction.      This    is   a    machine    h; 
capacity         s  rhere  are 

five  chasers.      The   sockets   for  operating 
n   at  either  side.      A    further 

irJng  this  device  is  through 
r  and  pinion.    The  gear  constitutes 
part  of  the  pipe  holder.     By  operating  the 
square  end  of  the  pinion  by  means  of  a 
ratchet    handle,    as    in    Fig.    15.    the    pipe 
holder  will  be  revolved  relative!} 
die  hi  Oder  and  the  ring  E.  Fig.   13.     The 
ive  in  number,   may  be  seen 
14.  and  below  the  dies  the  down- 
ward-projecting tubular  portion  of  the  die 
holder,  smooth  within  and  threaded  with- 
out. 

The  device  is  strictly  portable,  and  the 
8-inch    machine    weighs    but    T55 


holder      When    the    required    number   of 

turn-    has    been    made.    scre«     up    the    -el 

screws  to  bold  the  pipe,  when  the  tapering 

action  will  at  once  ' 

The  illustrations.  Figs  15,  16  and  17, 
manifest  very  clear!)  the  readiness  Willi 
which  pipe  may  be  threaded  m  almost   anv 

situation.      Practically    any    place    where 
there  is  room  for  the  machine  itself  will 
tion,    for    the    ratchet 
requires   but    little    space 

uon. 


Loose    Armature   Teeth    and   Field 
Winding   Leads 


By  G.  W.  Nej 


!  he    fi  illi  iwinj  w  iih    loose 

armature  teeth  may  b<  to  some- 

one and  save  a  serious  burnout :  Vibra- 
tion of  the  teeth  of  the  armature  1 
tween  the  coil  slots  caused  them  to  break 
off  opposite  the  bottom  of  the  slots  and 
pull  out  as  .1  field  magnet  pole  passed 
them,  wedging  them  between  the  pole 
face  and  armature. 
One  afternoon,  while  busy  in  the  switch- 


pounds,     while    the     largest     size    made, 
threading   9-,    10-   and    12-inch   pip 

unds.  Capacities  run  from 
inch  pipe.  It  will  be  noticed  that 
the  narrow  cutting  tools  are  on  the  out- 
side. "I  lubrication  and 
removal  Vpparently  no  power- 
driven  machines  of  this  type  have  as  yet 
teen  constructed. 

If  it  is  desired  to  cut  a  thread  with  a 
slightly  larger  diameter  at  the  beginning, 
this  may  readily  be  done  by  operating  the 
machine  for  a  suitable  number  of  turns 
before  inserting  the  pipe.  For  an  under- 
sized thread,  the  operation  is  the  reverse. 
Screw  the  machine  onto  the  end  of  the 
pipe  before  permitting  the  recession  of  the 
dies  to  begin.  This  may  be  done  by 
simply  omitting  to  secure  the  pipe  in  the 


room  of  the  power  h  [per  came 

running  in  and  said  that  there 
unusual  noise  in  one  of  the  generators, 
which  was  a  3500-kilowatt  2300-volt  ma- 
chine. He  said  that  it  sounded  like  "tear- 
in'  off  a  yard  of  pork."  I  i 
investigate,  the  machine  "tore  off  another 
iced  some- 
thing fall  on  the  fir  or  close  by  me.  !t  was 
a  small  iron  pellet  which  proved  to  be 
a  small  piece  of  armature  lamination- 
rolled  up  into  a  compact  ball. 
The  machine  was  shut  down  at  once, 
'  teeth  were  tightened  with  a 
hardwood  wedge  and  the  laminations  bent 
over  as  shown  in  the  sketch,  to  prevent  the 
wedge  working  out.  The  wedge  was 
made  slightly  narrower  than  the  width  of 
the    tooth    (between    the    slots),    and    the 


coi  ners   ro  inded  to  pi  evi  nt  injury  to  the 

insulations    when    driving    ill. 

There  was  a  line,  reddish  powder,  like 
in  11  rust,  around  the  loose  laminations 
.mil  on  close  examination  of  the  armature 
face  two  more  place-  were  found  with 
slight 'indications  of  the  same  red  drift 
and,  although   the   laminations   seemed  tr 

be  tight,  very  thin  liardvv I  wedges  wen 

driven    in    the    teeth    and    tin     tips    oi    ill. 
laminations  on  either  side  slightl) 
to    hold    them    in    place,    as    indicated    11 
Figs     1    and   2.      New    slot    wedges    wer 
also  put   in. 

instance,  where  som 
of  the  teeth  came  out,  it  has  nevi 

ry  to  11-.  .1  wedge  thicker  than  1/1 
to  3  32  inch  At  the  slightest  indicatio 
of  a   "rusty   spot"   on    the  armatu 


- 

one   of   these   wedges   is  put   in,  also   * 

-  dg(  5,   and   there  has  been   1 
trouble  with  loose  teeth. 

In  the  same  station  a  loose  1 
the  field  winding  was  the  cause  1 
out  in   om 

were  not  clamped  tightly  enough 
vent  creeping,  and  when  the  lead  ere] 
enough    to   push   the   end   of  the   vvn 

1  om   I  he  body  of  the  coil, 
sented   in    Fig.  3,  all   the  strain 
centrated  on  one  of  the  soldered 
the  lead  close  to  the  collecting  1 
joint   gave  way  and  the  cable,  whicl**8 
of  .5110,000  circular  mils,  pulled  free  c  >ne 
clamp  and  ,was  heavy  enough  to  brea  the 
next. 

Whipping  out  against  the  armatiir  |B{ 
loose  end  of  the  lead  cut  through  tl  "•■ 
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dilation   where   il    first    struck,   short  cii 
anting    and    burning    out    six    armature 

turns. 

The  insulation  "it  the  end  connections 
in  several  other  parts  of  the  armature  was 
also  damaged. 

The  lead  was  spliced,  new  and  hca\  iei 
clamps  put  on  and  the  cable  was  wrapped 
with  twine  below  each  clamp,  as  shown  in 
the  twine  being  liberally  painted 
witli  quick-drying  armature  varnish  as  it 
■md  on.  These  shoulders  prevent 
any  creeping  of  the  lead. 

r  block  was  bolted  to  the  rini  be- 
tween the  two  end  field  coils  to  hold  thi 
winding  in  pla  5).     The  studs 

ked  with  a  piece  of  sheet  iron 
m  with  the  fiber  and  bent  up 
c  It  ads,  as  shown  in  the  sketch. 


steam   nearly    reduced   to  that   tin  ■ 

required   to  heat  the   water  to  thi 

temperature,     the     final     tcinpci  alma      was 

\-\  degrees.     The  wi  ighl  of  thi 

was    aboill    "lie   sisth    ll:. 
"I  the  water  passing  through  tin   hi 
mm' 
Other  figures  obtained  sacral  years  ago 
■  .1.  in  which  -'i  square  feet  "i  tube 
heated  6S00  pounds  "f  water  from 

■  1  degrees,  ^i\ ing  the  equivalent  "t" 

■•power    of    heater    oapaciti     per 
square  foot  of  tube  surface,  which  is  about 
three    times    the    commercial    rating    of   3 
iwer  tier  square  i""t.  the  hi 

thi-  case  Ileitis  arranged  -..  that   thi 

1  ■■  idently  giving  the  water  a  long  t) 
the  inside   of  tin    same   tubes, 


V 


S7~\ 


\-2/ 


^y 


After   this   costly   experience,   the   leads 
ther  generators  in  the  station  were 
lengthened  in  the  smie  manner. 


Heating  Surface    in    Feed  Water 
Heaters 


By  Sterling  11.  Bi  \.\hj 

In  the  usual   feed  water  heater,  as  ap- 

lensing   plants,   the   entire 

""in  the  main  engines   i-  p; 

the  heater  tubes.     A-  the  quantity 

heat   in   the  exhaust    steam   of  a   non- 

rine  is   from  ten   to  twenty 

to  heat 

tint  of  feed  water  m 

the  boilers  furnishing  steam  foi 

1  .  the  circulation  in  feed  heaters 

'■'ii. liti.. 11-  i,  very  brisk. 
tiical    magazine    recently    quoted 
losed  feed-water 
ion  of  the  influence  of  vi  I 
through  the  tubes  on  the  terminal 
the    water.      These    test-, 

d  in  the  catal  1 
i.e.  "f  Manchester, 
that  with  the  quantity  of 
ial  to  one-half  the  weight  of  the 
'it;  heated,  the  terminal  tempera 
the  water  was  raised  to  100.  de- 
ihrenheit.     With   the  quanti 


FIG.    5 

It   has   long    been    recognized    that   the 

quantity   of  heat  transmitted  through  metal 

govi  tued  by    no  simple  laws.     In 

the  engineering   literature  of  twenty    year 

ago  were  reported  numerous  experiments 

■  ent  authorities,  the  results  vary- 
ing widely  and  proving  nothing  but  that 
the  rapidity  of  heat  transmission  depended 
entirely  upon  the  flow  of  the  heating  sub- 
stance to  and  from  the  heating  surface. 
It    seem-    t"   be   a    fact    that    tin-    11 1 

nsmission  through  mi  tal  I 
ordinary  thickni 

, in. unity  of  heat   transmits 

ill  which 
particles  of  thi  1  "in  which  and 

to    which    heat    is   being    tra 

surfaces 
and  removed  to  make  way  for  Other  parti- 
re  evident  for 
the  improved  I  of  long  tubes 

a-  compared  with  short  tubes.  In  passing 
through  the  short  tubes,  as  in  some  forms 
water  heater,  the  water  travels  as 
a  solid  mass,  the  external  surface  alone 
coming  in  contact  with  the  tube  walls.  In 
longer  tubes,  particular!]  if  cun 
tendency  is  for  the  water  to  be  agitated 
during   it-   passage,  bringing 

ct.     This  effect  is  very  evident  in 

the   case   of   the    double-tube    condensers 

used  in  refrigerating  plants,  in  which  the 

ines  a  thin  film  of  water  in 

contact   with   the   inner  tube   in   which   the 


gas  is  condensed.      1  he  1  apid  p. 

tin  watei  through  the  concentric  spaci  i" 

tween   the  tub.      1 ts  th ugh  cii 

1  ii,    quii  k    1  ransmission   "i 
gas    within    I"    the    wot'  t 
without   the  inner   tube. 

1  havi  '  times  the  stir 

prising  I   "i  a  . . tiled  tube  as 

-  .1  with  a  sti.o  I  1  two  or 

three  instances,  old  refrigerating  coils 
which  happened  t"  be  lime  around  a  small 
the  country  were  worked  up  into 
feed  water  heaters  for  neighboring  steam 
plants.     In  thi 

water  through  sixtj  01   n    feel  of  pipe 

iil,  i  \  Hi  1I1.  nigh  the  pipe   was  iron, 
produced  a  remarkably  high  term" 
perature,  very  close  t"  that  "I   thi    1 
steam,      ["he  1"  ii.  1    v\  ith  coils  of 

small  diameter  than  with  larger  coils,  for 
,  nt    reason    that    the   water  passing 

around  the  cut  1  adius  is  more 

thoroughly  stirred  up. 

Three  or  four  years  ago  the  Griscom- 
Spencer  Companj  conducted  a  careful 
,  xperiments,  at  first  in  an  engi- 
neering  laboratory  and  later  in  its  shops, 
upon  the  transmission  of  heat  through  the 
lube    walls    ,,f    ttie    coils    of    small    radius 

used  as  heating  surfaci  in  the  Reillj  multi 
coil  feed-water  heater;  these  coils  are  of 
copper  pipe  wound  to  of  about 

1  inches.     It  was  clearly  shown  that  the 

time  of  transmission  of  the  heat  was  prac- 
tically zero,  that  the  quantity  of  In  at  that 
could  be  transmitted  per  square  foot  of 
surface  was  limited  only  by  the  impos- 
sibility of  getting  enough  water  through 
the  tube  without  excessive  friction  to  take 
away  the  heat  as  fast  as  it  could  be  sup- 
plied to  the  exterior  of  the  tube  by  the 
condensing  steam;  and  that   the  amount  of 

nsmitted  per   square  i""t  of  sur- 
face of  tube  could  be  increased  so  enor- 
mously that  a  capacity  of  10  to  1- 
power  per  squari    foot  could  be  obtained 

While  the  heating  surface  of  these  small 

1     tubing    is    thus    . 

efficient,  seems  to  1" 

sirable  to  the  maximum 

which    i-    obtainabli .      <••• 
quarter  t"  one-third  of  the  maximum  be- 

iT   ilue   to    slow 
circulation  or  of  air  in  heat- 

ers  bad1 

.  t  is,  howevi  r.  that  the  transmis- 

'    surfaces  ap- 

the  condition 

of  circulation  without  and  within  the  tub,-. 

assuming  l"'    clean,    of 


It   is   -tai.d   that  according  to  the  latest 

B     10,000 

dried  peat,  suitable 

f,,r  fuel     This  quantil  in  d  with 

sent  import  of  coal,  would  be  =uffi- 

i.soo  years 
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Principle    of    Planimeter     Operation 

Showing  That  the  Planimeter  Is  a  Device    of    Simple    Construction  and 
Its    Principle    of    Operation    Is    Not     at    All    Difficult     to    Understand 


B     Y 


M. 


R 


WELLS 


The  writer  well   remembers  with   what 

awe  he  listened  to  his  big  sister  some 
years  ago  when  she  made  her  first  visit 
home  from  college  and  had  some  wonder- 
ful things  to  tell  her  little  brother.  I  was 
then  111st  at  the  point  in  school  where 
I  had  learned  to  find  the  area  of  a 
rectangle  or  square  (which  I  thought  re- 
quired  great  skill),  and  consequently  when 
she  told  me  that  there  was  an  instrument 
which  would  read  off  directly  the  area  of 
;re  regardless  of  whether  it  were 
round,  square  or  any  other  shape,  I  nearly 
dropped  off  my  chair.  I  imagined  that  it 
must  be  a  machine  full  of  all  kinds  of 
wheels  and  intricate  mechanism  and  never 
did  get  over  this  idea  until  several  years 
later  when  I  saw  the  actual  planimeter. 
I  was  certainly  struck  with  its  simplicity 
as  regards  looks,  but  in  spite  of  that,  its 
principle  was  still  a  mystery  to  me.  Even 
when  at  college  later  on  and  able  to  give 
the  calculus  proof  for  the  planimeter,  the 


matter  was  not  clear  to  me  until  one  night, 
while  lying  awake,  I  studied  the  whole 
thing  out  in  the  dark.  My  course  of  rea- 
soning seemed  to  make  the  matter  clearer 
ral  of  the  boys  at  college  and  may 
be  of  interest  to  some  others  who  have 
perhaps  used  the  planimeter  for  years  and 
who  yet  would  be  unable  to  make  one  or 
tell  just  what  was  wrong  with  it  in  case 
it   failed  to  give  correct   readings. 

In  starting,  let  us  consider  a  planimeter 
similar  to  the  one  shown  in  Fig.  1.  It 
will  be  seen  that  thi-  a  rod  or 

wire  having  a  tracing  point  at  one  end 
while  the  other  end  is  bent  down  and 
slides  back  and  forth  in  a  straight  groove. 
At  right  angles  with  this  first  rod.  is  a 
second  rod  upon  which  is  a  knife-edged 
roller  which  is  free  to  roll  and  also  slide 
along  the  rod.  Along  this  rod  are  gradu- 
ations which  indicate  any  movement  of 
the  roller  along  the  rod  and  not  that  due 
to  revolving.  With  this  type  of  planimeter 
it   will   be   seen  that   the  diameter  of  the 


roller  has  nothing  to  do  with  the  accuracy 
of  the  instrument. 

Area  ok  Rectangles 

Referring  to  Fig.  2,  let  line  F  B  repre- 
sent the  tracing  arm,  F  G  A  D  the  groove 
in  which  one  end  of  the  tracing  arm  slides, 
and  A  B  C  D  the  rectangle  whose  area  is 
be  found.  The  lower  side  of  the  rectangle 
n  taken  as  lying  on  the  groove 
for  the  present  in  order  to  make  the  case 
more  simple.  It  might  be  well,  for  the 
sake  of  any  who  may  not  have  used  a 
planimeter,  to  state  briefly  the  method  of 
using  most  of  them.  The  tracing  point  is 
placed  at  any  convenient  point  on  the 
edge  of  the  figure  whose  area  is  desired. 
It  is  quite  customary  to  press  the  point 
hard  enough  into  the  paper  to  make  an 
impression  which  will  indicate  when  the 
entire  outline  has  been  traced.  The  re- 
cording disk  or  roller  is  then  usually  set 
at  zero  and  the  outline  of  the  figure  traced 
in  a  clockwise  direction.  When  com- 
pletely around,  as  indicated  by  the  drop- 
ping of  the  tracing  point  into  the  indenta- 
tion made  at  starting,  the  disk  will  have 
moved  a  certain  distance  along  the  rod 
and  the  graduations  will  show  the  area 
which  this  movement  corresponds  to.  Let 
us  follow  this  procedure  with  the  rect- 
angle, starting  at  a  point  B  and  stopping 
at  C.  It  will  be  evident  that  the  roller 
will  have  traveled  along  the  line  02',  while 
the  mark  o  on  the  graduated  scale  (where 
the  roller  was  started)  will  have  traveled 
along  the  line  00',  which  is  parallel  to 
the  line  B  C.  It  is  thus  clear  that  the 
roller  will  have  moved  two  graduations 
along  the  rod  in  tracing  from  B  to  C. 

In  going  from  C  to  D  the  roller  will 
move  a  certain  distance,  which  does  not 
count  since  there  will  be  an  equal  and  op- 
posite movement  in  going  back  from  A 
to  B.  In  going  from  D  to  A  it  will  be 
seen  that  the  roller  will  simply  revolve 
on  the  rod  and  will  not  move  along  it, 
since  the  path  of  the  roller  is  parallel  to 
the  line  which  is  being  traced.  In  going 
from  A  back  to  B  the  movement  of  the 
roller  will  be  equal  and  in  the  opposite 
direction  to  what  it  was  when  going  from 
C  to  D.  To  sum  up,  let  us  see  what  the 
final  position  of  the  roller  is  upon  the  rod. 
Going  down  one  of  the  sides  was  just 
counteracted  by  going  up  the  other.  Across 
the  bottom  caused  no  movement  of  the 
roller,  hence  the  only  permanent  or  final 
movement  along  the  rod  was  caused  while 
going  across  the  top,  and  is  equal  to  o'  2'. 


Now  tin'  following  points  may  be  notedi 
Angle  B  always  equals  angle  <p,  thcrelore, 

sin  6  =  fin  tp  = 

00 

Movement  of  roller  along  rod  (reading) 
equals 

00   X  sin  <!>  =  00    X  sin  9. 

Since  F  B,  the  planimeter  arm,  is  of  ; 
constant  length,  ('.  the  hight  of  the  rec 
tangle  equals 

C  X  sin  9, 
and  the  width  of  rectangle  B  C    equals  00 

The  area  of  the  rectangle  is  equal  t 
the  hight  times  the  width  or,  from  th 
above, 

Area  =  C  x  sin  8  x  00  . 
This  is  the  same  as  the  movement  of  tl 
roller  multiplied  by  a  constant  C,  hem 
to  find  the  area  of  any  rectangle  havii 
one  side  along  the  groove,  it  is  only  ne 
essary  to  multiply   the  movement  of  tl 


toller  (in  other  words  the  reading)  fa  1 
constant  C.  The  method  of  determine 
the  value  of  C  will  be  given  later. 

For  the  second   case  where   the  fig 
does  not  rest  upon  the  groove,  take  t 
rectangle  B  C  I  H,    In  tracing  from  i  0 
C,  as  was  found  before,  the  movemen 
the   roller   will   indicate   the   area   of 
large  rectangle  B  C  D  A;  the  mover 
in  going  from  C  to  I  will  be  just  cour 
acted  in   going  from  H   to   B   and  lv 
need  not  be  considered  ;  in  going  fro 
to   H   the   movement   will    corresponi 
the  area  of  H  I  D  A,  but  since  1 1 
the    opposite    direction    from    that    v 
recording  the  area  of  the  large  rei  ta 
the  area  below  the  line  /  //  will  1" 
tracted,  and  hence  the  final  or  resu  "' 
reading  will  he  the  difference,  or  the  • 
of  B  C  I  H,  the  figure  traced. 

A   Combination  of  Rectangles  a1 

Irregular  Figures 
By  similar  procedure,  it  may  be  s  W 
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chai  the  instrument  is  all  right  for  a 
combination  of  rectangles  having  different 
dimensions,  as  in  Fig.  .;.     It  not  perfectly 

clear  to  the  reader,  it  may  be  well  to  trace 
ihe  rirst  rectangle,  starting  from  .•/.  and 
then,  without  lifting  the  tracing  point,  go 
over  the  second,  noting  that  the  line 
shown  dotted  will  he  retraced  and  since 
in  the  opposite  direction  the  second  time 
might  just  as  well  not  have  been  con- 
sidered. By  adding  gle  at  a 
time  it  will  be  clear  that  the  instrument 
will  properly  indicate  the  area  regardless 
of  the  number  or  size  of  the  rectangles. 

In  Fig.  4  the  area  of  the  rectangles 
*hown  is  the  same  as  that  of  the  irregular 
figure.  By  making  the  rectangles  narrower 
and  narrower,  it  will  be  seen  that  their 
combined  outline  can  be  made  as  close 
as  desired  to  the  outline  of  the  irregular 
figure,  hence  the  planimeter  works  equally 
\n  well  on  any  irregular  figure  as  on 
•  gles. 

How  Scale  is  Indicated 
To  determine  the  constant  C,  previously 


fig.  4 

:  referred    to.    simply    assume    a    rectangle 

whose  hight  is  equal  to  the  length  of  the 

arm   and   whose  base   rests   upon 

the   groove.     In    tracing   across    the    top 

'and  thus  indicating  the  entire  area),  it 

'-    evident    that    the    tracing    arm    must 

stand  at  right  angles  to  the  groove,  and 

hence  the  rod  upon  which  the  roller  moves 

will  be  parallel  with  the  groove.     For  this 

reason  the  roller  will  stand  still  and  the 

rod  simply  slide  in  it.  or  in  other  words. 

the  movement  of  the  roller  with   respect 

rod   will   equal   the   width   of  the 

le.    Now  the  area  of  the  rectangle 

<<  equal  to  the  hight  times  the  width,  or. 

from  above,  the  length  of  the  tracing  arm 

Hmes  the  movement  of  the  roller.     Hence 

>t   is  evident   that   the   graduations   upon 

he  roller  rod  should  be  such  that  the  dis- 

ance  between   any   two    fixed   points    or 

narks    should    equal    whatever    that    dis- 

ance  represents  divided  by  the  length  of 

he    tracing    arm.      For    instance,    if    the 

""m  is  6  inches  long,  the  distance  on  the 


scale    which    represents    .*    square    inches         Bj    the    sami  finding 

must   be    %   inch.  tin-  ,:     ,t    u,|!   l„-  evidi  D 

the  circumference  of  tin-   roller  multiplied 
Variations  in  Design  by   the   length   of   the   tracing   arm,   must 

The   operation   of  this   simple   type   of     eoual  tin-  area  indicated  by  one  complete 
planimeter  has  probably  been  made  clear      revolution   of  the   roller. 

As  the  next  -tip.  consider  the  form 
shown  in  Fig.  6.  The  only  material  dif- 
ference between  this  and  the  style  shown 
in    Fig.    5,    is    that    tl  I    of   the 

arm  follows  an  arc  of  a  circle 
of  the  groove  or  straight  line. 
Going  back  to  the  Fig.  5  type,  consider  the 
groove  as  being  divided  into  several  short, 
straight  sections,  as  shown  in  Fig.  7. 
Dotted  lines  separate  the  irregular  figure 
into  portions,  each  of  which  can  be  traced 
while  only  one  corresponding  straight 
groove  is  being  used.  Tracing  the  figure 
portion  by  portion  and  remembering  that 
the  dotted  lines  can  be  neglected  on  ac- 
count of  being  retraced,  will  show  that 
the  planimeter  is  correct  regardless  of 
the  shape  of  the  groove,  the  only  essential 
being  that  the  end  of  the  tracing  arm  shall 
return   over  the   same  cour-.    ii    followed 


- 
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FIG.    3 

to  the  reader,  but  since  it  is  seldom  used 
in  this  form,  let  us  consider  the  form 
shown  in  Fig.  5.  Here  it  may  be  seen  that 
the  only  radical  difference  is  in  the  roller 
position,  the  axis  being  parallel  with  the 
center  line  of  the  tracing  arm  instead  of  at 


kig.   5 

right  angles.  Neither  does  it  slide  along 
the  rod  but  rolls,  the  reading  being  shown 
on  a  scale  which  revolves  with  the  roller. 
The  edge  of  the  roller  is  not  sharp,  as 
was  true  in  the  first  case,  and  hence  slips 
over    the    paper    when    the    movement    is 


fic.  6 

parallel  with  its  shaft,  but  rolls  when  the 
movement  is  at  right  angles.  A  little 
thought  will  show  that  a  point  upon  the 
circumference  of  the  roller  will  move  a 
distance  corresponding  to  the  sliding  mo- 
tion of  the  roller  in  the  first  case. 


in  going  out.  Thus  it  is  plain  that  an  arc 
can  be  used,  and  in  many  cases  is  more 
convenient  than  a  groove. 

For  use  in  determining  the  average 
hight  of  an  indicator  diagram,  the  groove 
type  has  this  advantage.  By  placing  the 
card  with  one  end  resting  upon  the  line 
of  the  groove  and  with  the  atmospheric 
line  at  right  angles  to  it,  tracing  can  be 
started  from  a  point  at  the  farthest  end 
from  the  groove.  Set  the  scale  at  zero 
and,  instead  of  reading  the  scale  after 
having  traced  the  diagram,  simply  move 
the  tracing  point  along  a  line  parallel 
with  the  groove  until  the  scale  again  reads 
zero.  The  distance  necessary  to  bring 
the  scale  back  to  zero  then  indicates  the 
average  hight  of  the  diagram  and  does 
away  with  the  necessity  of  dividing  the 
area  of  the  diagram  by  the  length,  as  must 
be  done  when  using  the  instrument  shown 
in   Fig.  6 

Fig.  8  illustrates  a  planimeter,  the 
length  of  whose  tracing  arm  can  be  varied 
so   that   the   instrument   may   be   made   to 


p<  »\\  EF    \\l>    rill    ENGINEER. 


September  ~.  igog 


■  -.  inches 

points  shown, 

rm  i-  set  equal 

indicator   c.«r.l.   th< 

an    be    read    directly 

when   certain  indicator   springs   at 

if  the  circumference  of  the 

inches    and    one    complete 

too,  the  reading  would 

.1   40-pound   spring   (10O  -— 

\  ■  pound  or  100-pound 

spring  has  been  used,  it  i-  easy  to  multiply 

the  reading  found  bj  the  case 

may  be. 


Automatic  Engine  Lubrication 
with   Gravity    Feed 

By  Romyn  Hitchcock 


For  various  reasons,  gravity  feed  in 
marine  work  has  not  hitherto  proved  en- 
tirely satisfactory.  Although  used  to 
some  extent,  it  does  not  feed  with  reg- 
ularitj  and  requires  considerable  super- 
\  ision.  Depending  primarily  for  regu- 
larity of  action  on  a  constant  level  of  oil 
in  the  supply  tank,  this  condition  has  not 
been  realized  in  practice.  Furthermore, 
the  distribution  of  oil  to  the  different 
parts  has  been  only  approximately,  or 
somewhat  erratically,  controlled  by  vari- 
ous forms  of  feed   regulator. 

The  Mille  apparatus,  invented  and  con- 
structed by  M.  Mille,  one  of  the  chief  en- 
gineers in  the  service  of  the  Compagnie 
General  Transatlantique,  is  particularly 
adapted  to  marine  use,  being  practically 
unaffected  by  the  rolling  and  pitching  of 
a  vessel.  It  has  been  in  constant  use  on 
the  French  liner  "La  Lorraine"  during 
the  past  two  years,  with  such  satisfactory 
as  to  attract  considerable  atten- 
tion from  engineers.  The  distribution  of 
oil  from  a  main  supply  tank  is  auto- 
matically maintained  uniform  for  every 
part  of  an  engine  and  subject  to  regula- 
tion for  each  part  independently  as  may 
be  desired.  Thus,  for  momentary  or 
longer  demands  the  general  supply  may 
be  instantly  increased,  as,  for  example, 
when  the  speed  is  increased  beyond  the 
normal  rate.  Or.  the  supply  to  any  part 
of  the  engine  may  be  temporarily  or 
permanently  changed  by  turning  a  milled 
head,  without  affecting  the  delivery  to 
other  parts.  Changes  in  the  viscosity  of 
oil.  resulting  from  temperature  variations, 
lead  to  automatic  adjustment  of  the  rate 
of  flow  whereby  proper  feed  continues. 
Or.  when  a  different  quality  of  oil  is  in- 
troduced a  readjustment  of  the  apparatus 
suffices  to  continue  the  lubrication  regu- 
larly. 

The  Mille  apparatus  is  based  upon  the 
principle  that  the  rate  of  delivery  of  a 
siphon  varies  with  the  hight  of  level  of 
the  liquid  above  the  opening  of  the  short 
arm.  This  relation  is  maintained  con- 
stant for  any  desired  rate  of  flow  by 
mounting   the    siphon   on    a    float    in    the 


mam    oil    supply    tank,    with    means    t" 

change  the  vertical  adjustment  to  increase 

;  flow      ( lb\  iously  the 

rate    "t    d<  liver)     1-    irn  spi  ctive    "i    the 

level    of    the    oil    m    the    tank.      The    actual 

rate  of  delivery,  however,  1-  not  deter- 
mined I'  ph. .11  tube,  but 
the    outflow    from    the    lulu     is    coin  rolled 

b]  interchangeable  terminal  caps  or  plugs 
having  speciallj  bored  openings  of  suit- 
able diameter,  which   are   screwed  on  to 

the  long  end  of  the  siphon.  It  is  most 
important  that  hould  be  prop- 

erlj    designed    and    bored,    but    when    so 

constructed  they  insure  a  free  and  regu- 
lar flow  of  oil.  Thus  the  SUppl)  of  oil 
from  the  teed  tank  is  hydrostatically  reg- 
ulated. 

On  the  "La  Lorraine"  the  main   supply 


deliver).       The    tube    G    is    provided    v.  uli 

.1  two  waj  cock  V,  whereb)  oil  in  the  tube 
/  1 1 1 . 1  \  In  din  .ir.l  either  through  I 
nection  0  dn  ei  tlj  to  the  principal  distribufl 
ing  apparatus,  or  it  ma)  1"  drawn  into  a 
measuring  glass  through  the  spout  P,  to 
determine  the  actual  rate  of  delivery.  The 
glass  tube  /•'  is  also  provided  with  gradua- 

1  ions  whereby,  by  closing  the  cock  N  for 

one  minute,  the  hight  of  the  oil  accumu- 
lating in  the  tube  idnicates  on  the  scale  the 
quantity  delivered  by  the  siphon  in  one 
hour.  All  air  tube  extends  from  Q  to  | 
the    top   of   the   tank. 

On  the  other  side  of  the  float  is  a  de- 
vice termed  the  valve  of  increase,  R,  gov-) 
erned   by  the  graduated   head   S,  the  ob- 
ject  of   which   is   to  supply  an  additional  I 
quantity  of  oil   to  the  siphon   when   it  is  I 


I  NERAl     VIEW   OF    INSTALLATION 


tank  is  shown  in  Fig.  2  and  in  section  and 
plan  in  Fig.  4.  The  tank  A  may  have 
one  or  more  floats  B  which  have  free 
vertical  movement  along  guides  C,  as  best 
seen  in  the  plan.  The  tube  D  is  attached 
to  the  float  and  moves  easily  through  the 
fitting  £,  opening  into  a  glass  tube  F  which 
is  protected  by  the  metal  sight  tube  G. 
At  the  top  arc  adjusting  screws,  the  milled 
head  H  serving  to  raise  and  lower  the 
siphon  by  means  of  screw  threads  on  the 
tube  /,  which  is  connected  to  the  siphon  / 
at  the  junction  K.  The  short  arm  of  the 
siphon  is  graduated  above  the  float  and 
an  index  shows  how  much  it  is  raised  or 
depressed.  The  open  end  is  protected  by 
the  strainer  L.  The  long  arm  of  the 
siphon  terminates  in  one  of  the  inter- 
changeable caps  M.  These  caps  are  num- 
bered   to   indicate   their    specific    rates    of 


desired  temporarily  to  increase  the  ra' 
of  flow.  Other  arrangements  about  tl 
tank  need  not  be  particularly  describe 
Considerable  variations  of  temperatu: 
may  be  prevented  by  the  use  of  a  stea 
coil  T.  The  tank  is  filled  either  throuj 
U  or  V,  and  the  cover  W  permits  of  tl 
easy  removal  of  the  float  and  of  the  wir 
gauze  cylinder  A'  which  is  covered  wi 
flannel. 

The  distributor  is  an  important  fe 
ture  of  the  apparatus,  since  upon  this  d 
pends  the  adjustment  of  the  supply 
the  different  parts,  the  constancy  of  fe 
being  insured  by  the  automatic  regulati 
action  of  the  siphon  of  the  supply  tat 
The  distributor  is  shown  in  Fig.  3,  as  I 
stalled  on  the  "Lorraine,"  and  in  det 
in  Fig.  5.  It  consists  of  two  body  cha 
bers  A  with  covers  B  bolted  down,  whe 
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chambers  are  c<  mpletelj  sealed 
■  ir  the  air  tubes  C  which  are  open 
above.  The  glass  mho  D  of  large  diam- 
eter is  protected  l>>  the  metal  tube  £ 
which  1-  secured  to  the  flange  F,  while 
the  c..\t-r  (,"  carries  inder  //. 
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branches  terminating  in  the  closed  troughs 
M.  rhe  siphons  may  be  opened  and  closed 

ins   -1"  valves   .V.     When   the   ap 

-  is  first  charge. 

escapi  1 ugh  th< 

As  in  the  case  of  the  mail 

il  to  dif- 
ferent pans  of  the  engine  is  determined 
by  delivery  plugs,  or  capSi  u„|,  de{. 
initelj    determined    1  ["he    de- 

livery tubes  /'  are  screw  threaded  to  re- 
ceive tin  bored  caps  Q.  From  these  the 
oil  is  carried  to  the  different  1 
shown  in  Figs  1  and  3.  \t  th<  lower 
part  of  Fig.  .?  are  shown  the  remaining 
pan-  of  the  apparatus  formed]  used, 
with  needle-valve  regulators.  In  some 
cases  the  oil  passes  to  secondary  dis- 
tributors which  are  of  virtually  the  same 
construction   as   the  primary  apparatus. 

In  practice  the  level  of  the  oil  in  the 
distributor  may  not  be  quite  constant; 
hut  changes  of  level,  due  to  variations 
in  temperature,  viscosity  of  oil,  etc.,  are 
self-corrective  In  further  explanation  of 
Heal    working   of   the   apparatus, 
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"''    ■""!    the   heating   coil    is   not 

much    used,    except    at    the   tune    of    Tilling 
the  tank. 

leliverj    plugs  of  the  distributor 
"bered  1   to  22  for  each  terminal. 
These  correspond  to  deliveries  of  25,   50, 
75.  100,  150,  200  and  up  to  1000  gi 
hour.      If    the    total    quantity     of    oil    re 
quired   for  the  engine  at   normal 
known,  the  float  siphon  is  adjusted 
liver     that    amount.       The 

pluys  being  chose,,  proper!)    to 
various  parts,   it  is  onh 
sary    to    add    together    the    anion., 
Iivered  bj  all  the  plugs,  as  shown  by  the 
numbers  stamped  upon  them,  to  know  the 
Of    the    float    siphon. 
The   required   rate  of  flow   may  then   be 
obtained    by   actual   measure   of  the   rate 
of    delivery    of    the    float    siphon    in    the 
•    indicated. 
Some  may  be  inclined   to  ask  whether 
in  practice  the  desired  regularity  can   he 
attained.     Experience  has  shown  that  the 
apparatus   really   does   meet   with   the   re- 
quirements of  practical  service.     The  nor- 
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'   "il  from  the  float  siphon  is 'received 
'he  cock  /  and  enters  the  cham- 
A  through  the  tube  D. 
rom   the   distributor    to   each    part   of 
engine  the   rate  of  delivery  of  oil   is 
bv    siphons    n.xed    in    position, 
■  leading  from  each  chamber,  the  prin- 
of  action    here   being   that    the    de- 
«ry  of  a  siphon  is  uniform  at  constant 
'nperature,  when  the  level  of  the  liquid 
""■     Since  the   flow   of   the   feed 
*  s'Phon  is  constant,  and  at  a  rate  pre- 
ermmed   to  exactly  correspond   to  the 
,      0I'  consumption.   „    ,.    obvious    that 
'■on  of  constant  level  in  the  dis- 
>»tor  ,s  maintained.     The  two  siphons 
?"   attached    to    the    covers    K.    their 
:,      a,rms  Ponging  into  the  oil  and  be- 
'"closed   within    strainers   /..   lhe   long 


the  proportions  of  the  regulating  plugs 
or  caps  should  be  considered,  and  the  pos- 
sible range  of  adjustments 

Consider  first  the  float  siphon.  The 
series  of  delivery  plugs  provided  is  num- 
bered I  to  10,  and  corresponds  to  the  de- 
livery of  1  to  to  kilograms  of  oil  an  hour. 
Now  the  rate  of  delivery  of  the  siphon 
may  be  changed,  at  constant  temperature, 
in  the  ratio  of  1  to  2,  while  the  head  of 
the  valve  of  increase.  S  in  Fig.  4,  is  so 
graduated  that  each  division  corresponds 
to  a  known  rate  of  feed.  By  these  two 
adjustments  the  rate  of  delivery  can  be 
made  to  meet  any  conditions,  and  the 
actual  rate  may  be  determined  by  either 
of  the  two  methods  already  described. 
On  the  "Lorraine"  the  temperature  re- 
mains  practically  constant   at  40  degrees 


FIG,   4. 


PLAN     WD  VERTICAL  SECTION   OF 
MAIN     SUPPLY    TANK 


mal  level  of  oil  in  the  distributor  at  the 
mean  temperature  of  the  engine  room,  30 
degrees  Centigrade,  corresponding  to  the 
rate  of  delivery  indicated  by  the  num- 
bers on  the  plugs,  is  about  the  middle 
of  the  tube  D   in    Fig.   5      The   delivery 
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of  tin-  ;  tempera- 

■ 
■ 

1  the  tube.     Such   wide  latitude 

>uch  as  changes  of  speed,  or 
of  qualit]  of  oil,  but  of  abnormal  func- 
tioning 

The  fact  is  that  the  level  of  the  oil 
in  the  distributor  automatically  changes 
accordii  -  of  the  oil  and 

differences  of  temperature,  for,  the  feed 
being  uniform,  if  the  temperature  in  the 
distributor  ri-rs.  whereby  the  viscosity  of 
the  oil  decreases,  the  oil  flow 
more  freely  through  the  regulating  plugs, 
consequently  the  level  in  tube  D  is  low- 
ered until  a  point  is  reached  at  which  the 
decrease  in  head  corrects  the  excessive 
30  also  with  reversed  condi- 
tions. 

Charijin^  "f  the  apparatus  in  the  first 
place  is  a  simple  operation,  after  which 
it  is  always  ready  for  use.  In  starting  give 
a  turn,  if  necessary,  to  the  plugs  Q  in  Fig. 
;  the  oil  cock  /  and  valves  .V.    The 

plugs  Q  would  be  closed  only  for  a  pro- 
longed stop.  The  general  lubrication  may 
be  increased  at  any  time,  as  at  starting, 
without  disturbing  the  adjustments  at  the 
distributor,  by  any  means  that  will  raise 
the  level  of  the  oil  in  the  distributor. 
This  may  be  done  by  turning  the  milled 
head  H,  in  Fig.  4,  thus  lowering  the  float 
siphon,   or   by   opening   the   valve    of    in- 


siderable  economy  in  the  consumption  of 
Mil  has  been  commercially  shown.    On  the 

"Lorraine"  the  chief  engineer  has  made 
systematic  records  of  the  Mille  apparatus 
in   comparison   with   the   m 

.1,  and  the  saving  of  oil  during 
a  round  trip  of  about  fourteen  claw  was 
505. S  kil  imately   12  per 

cenl   of  the  1 

son   was  made   with  ient  com- 

petitive apparatus,  and  it  is  said  that  the 
actual  saving  will  ordinarily  vary  between 
15    and    30    per    cent,    in    oil    consumption 

alone,  while  the  sen  ice  of  supen 

materially  decreased,  owing  to  the  cen- 
tralized and  easily  managed  control  of  the 
rate  of  delivery. 

This  apparatus  is  protected  by  patents 
in  a  number  of  foreign  countries  and  in 
the    United    Si 


Diameter  of  Steam  Headers 
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The  table  on  page  397  gives  the  size 
of  steam  headers  for  horsepowers  ranging 
from  100  to  10.000,  for  velocities  from 
4000  to  8000  feet  per  minute  and  for  boiler 
pressures  from  125  to  300  pounds  per 
square  ineh.  Usually  the  velocity  of  sat- 
urated steam  is  not  higher  than  6000  feet 


FIG.  S.      DISTRIBUTOR  IN  PLAN  AND  ELEVATION 


crease  R.  When  the  engine  is  running 
regularly  the  siphon  is  returned  to  the 
normal  position  or  the  valve  of  increase 
closed.  When  the  speed  of  running  is 
increased  the  same  procedure  follows, 
and  the  proportionate  feed  to  the  differ- 
ent parts  is  not  thereby  changed. 

The  most  important  feature  of  the  sys- 
tem is  that  it  permits  the  delivery 
of  the  quantities  of  oil  required  by  the 
different  parts  in  a  perfectly  regular  man- 
ner under  all  conditions  of  working.  Con- 


per  minute  for  reciprocating  engines,  but 
when  the  steam  has  a  steady  flow  through 
the  line,  as  in  the  case  of  a  turbine,  or 
when  used  for  boiling  or  heating  purposes, 
as  in  a  rubber  factory,  the  velocity  of  the 
steam  may  be  increased  considerably  and 
become  as  high  as  8000  feet  per  minute. 
This  is  the  reason  that  in  the  accompany- 
ing table  steam  velocities  of  7000  and 
8000  feet  per  minute  are  taken  into  con- 
sideration. 
The    computation    of    the    size    of    the 


steam  headers  is  based  on  the  followujj 
reasoning : 

As  the  largest  boilers  made    an-  rarel; 
over  750  horsepower,  .1  battery  of  boilu 

to     develop     any 
amount.      Smaller    pipes   lead    from    cad 
boiler  into  om  ler,  and  in  com 

puting  the  sizes  of  these  headers  th 
friction  of  the  steam  upon  the  sides  of  thi 
pipe  must  be  considered;  therefore  th 
diameters  of  the  headers  given  in  the  tab! 
are  smaller  than  they  would  be,  when  th 
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computation  is  based  on  equal  areas.  . 
a  unit  a  boiler  developing  600  horsepow 
is  taken. 

In  the  Babcock  &  Wilcox  book  "Steai 
it  is  stated  on  page  101,  that  the  ratio 
flow  under  similar  conditions  is  found 
dividing  some  power  of  the  diameter 
the  diameter  increased  by  a  constant, 

W  oc 


This  gives  the  formula, 

d'=C  Vd  +  3.6 
for  the  actual  inside  diameter  of  the  st< 
header.    The  value  of  C  is, 

d\  V_ 

Vd,+  3.6        V,' 
where 

rfi  =  Actual    inside    diameter    of  I 

boiler  branch   in  inches, 
Ki  =  Volume   of   steam    delivered 

one  boiler, 
V  =  Volume   of   steam    delivered 
the  set  of  boilers. 
Suppose   there  are    12  boilers  develo  if 
600  horsepower  each,   with   steam  of 
pounds   pressure   and   6000   feet   velc 
The  size  of  one  boiler  branch   does  * 
need  to  be  more  than  6  inches.    There  B 
d,  =  6.06 
V__12  V,_ 

6.06' 

Substituting  this  value  for  C  in  the  < '»' 
tion   gives, 

d'  =  858.861  n/  d  +  J.6 


C  = 


S5S.861  \?  d  +  3.6  =  o. 


September  7,  1909. 


POWER  AND  THE  ENGINEER. 


397 


Ed     B 

-  ft 

-  - 


-  -- 


-  = 

-  - 

-  1 

-  - 


S22     "liii^Z     --,££'J;~;     zz'i.Z'ZZZ     Z~ZZ~''' 

I   mSS-;^    [322222    323233    223322    233222 


___ 


I    EJ222 J22    ^zzi  zzz   zzzziiz.   Z'~ z~'iiz.   zzzn  =  z 

r  Z  Z  z  ZZ~'      "" N«C      t  —  NC4003 


IC 


----,r,= 


3S222E!      z.Z'S.ZZZ\     i^n"  — "'      *"*««O0      --in:::, 


^-i---—     'z.,~Z~ZZ     ziZZ'ZZZ     --"'"'_:     NMooac 


»««: -1     >-  —  —  —  -i~i     .--  ~i  -1  -1  . 


-  ,       J    UJ    -     -    ,     -    ;  . I    - 


—    —     " 


'  ~  ?.  r-        C 1  ?  1  C  T.  03  X 


I-J 


-     —  - 1  - <  - 1  -  r      NNooaa      Mooaa  i 


r-r  ?i  n  ~  -      —  ?i-i-rr       N«oo»Os«       z  z  t  r  /  / 


i  o  o  a>  a      -  ~  ~  -  -  s      3  ©  a>  00 1^  r- 


r NC«OC       -*i:i::/ 


■  z  z  /  /      :::.:./!■      -  _- 


,- 


1  -  -  r  /  t -     oc:,/./i.     ~  ~ai-~-j: 


- 


■*  O  ©  C>  CO  looOMt-N  l  ?.  r  /  /  i  -  j  -       /  /-i-r-^-c 


r- 


z  z  t   r      '    z  ~   '     -  -  r/i-i.-;c 


1 04  ooaac      -  >  r  -  r  /  r      c  :  r  r  .  -  r  -      t_  t_ri~i~i~      /  /        -  z   ■ 


~     -i-i  c  -  -  x     -i::: 


/  /  .    . 


I O  O  O  00  QC       D  ©  c>  OQ  r- 1-       Z  r  /  /  \-  z       f  1         --- 


y  1  - .  -  -: 


c      -i;-r//       =  z  r  /    - .  -      z  /  /  /  z  z       // 


S      -irzr/i-      3  r  r  /  ;  -    -      r//-;-r.xxt-woc 


- 1  -  r  /  1  - <  - 


z  T  t  /     -    •       -  1         -  z  : 


Z       rr//--        S  00  00 1-      I*        ©  t-  r- 1*  ©  <C       I-1--C  •£■£ 


■  z  z 


r-t 


S        Z  -    '    /     -     -        r    '    '     -     -     -        f      ■  -  Z    Z  .. 


z      3  r  /  /  r  -  ©  <o  ©  ic  «j«     ■;  c 


-      r  /  /    -  z  z       '  z  z  z   ■ 


-       /  /        -  z  z  ■  z  z  z  ~      I  -  -  - 

Z      f    -   -  z  z  ■•      i-  Z  z  z   ■ 


z.     i--z-zz- 


- 


:       ( >  a j 


".  rt      —  -r  r 


z       ■    -  -  - 


: -:r.  :in:i     n  ~ 


,-5J  .?§L     4o<oooa  0O1QQQC                                       30c  -----  c  - 

J3<3    q»J  I  HIOSQ4C  C4iat~OiOG       Nu:  —  Z   _ ":        U  ll  Li  ~- '."  5  "•■"l-C'-C 

'W   .'ii!        uiHif                               0009            OMM  linns 

-DO|3  \ 


Substituting  \  for  >/  and  considering  the 

whole   equation   in   hi-   a    function  of  x, 
we  have  when  /  (x)  =  y. 

v'  —858.861  \f  x  +  3.6  =  /(x)  —  , 

Ferenl    values    for    .<•    and 
figuring  nut  y.  a  curve  can  In-  plotted  as 
shown    in    the   accompanying   sketch. 
x  =  16        y  =  -f  302.25 

'       '5-5    y  -  —  29.347 

*  =  '5  J  =  —  3'6.og 
The  value  ..f  .i-  t',,r  which  y  will  equal 
zero,  is  the  inside  diameter  of  the  header. 
In  the  present  case  x  =  15  T",  =  d. 
The  next  higher  commercial  size  of  pipe 
is  16  inches  inside  diameter,  which  is 
shown   in 

uid  including  800  horsepower  the 
table  may  be  used  to  determine  the  size 
of  the  boiler  branch  necessary  to  convey 
steam  of  a  given  velocity,  pressure  and 
horsepower.  The  diameter  of  these 
branches  is  figured  with  the  following 
formula : 

.  _  Q  _  82.8  X  HP.  X  / 

A~v v • 

where 

A  =  Area  of  pipe  in  square  inches, 
Q  =  Quantity  of  steam, 
f  =  Volume  of  one  pound  bf  steam  at 

boiler  pressure  in  cubic  feet, 
V  —  Velocity    of    steam    in    feet    per 
minute, 
H.  P.  =  Evaporation   of  34^   pounds   of 
water  from  and  at  212  degrees 
Fahrenheit  per  hour. 
It  should  always  be  kept  in  mind    that 
the  table  gives  the  smallest  size  of  steam 
headers,  sizes  just  large  enough  to  carry 
steam    with    the    specified    properties.      It 
is   left   to   the  judgment  of  the  designing 
engineer  to  increase  this  diameter,  if  nec- 
essary, that   is,   in  case   the   header   shall 
be  used  as  a  receiver. 

Example — What  is  the  diameter  of  a 
live-steam  header  which  has  to  convey 
steam  from  a  set  of  boilers  developing 
6000  horsepower  at  125  pounds  gage  pres- 
sure, velocity  of  steam  6000  feet  per  min- 
ute? 

Locate  the  column  headed  by  6000 
horsepower;  then  follow  the  horizontal 
line  opposite  125  pounds  pressure  at  6000 
feet  velocity  to  the  column  under  6000 
power  and  find  16  inches,  the  <ize 
of  the  steam  hi 

Assuming  10  boilers  at  600  horsepower 
each,  the  table  shows  at  the   same   time, 
ding    as    above,    that    the    diameter 
of  each   boiler  branch   does   not   need   to 
re  than  6  inches. 
Generally    boilermakers    furnish    larger 
outlets  on  the  boilers  than  necessary   (in 
this   case    10   inches  1.    but    this    does    not 
affect    the    size    of   the    header,    which    is 
figured   for   the   actual    size   necessary,   as 
in  a  pipe  with  a  diameter  larger  than  nec- 
essary  the  velocity  of  the   steam  is  low. 
After  entering  the  properly  sized  header, 
the    steam    will    flow    with    its    specified 
velocity. 
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Lubricators     and     Lubricatio 

Interesting    Discussion    of    These    Features    of  Steam    and    Gas    Engine 
Work,    with    Descriptions    of    Several     Leading    Types     of     Lubricator 


B   Y 
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H 


WAKE 


A   N 


>ne  of  the  best  sight- 
feed  single-connection  lubricators  in  use 
at  the  present  time.  A  small  bra--  pipi 
is    conn  the    main    outlet    .iu-t 

above  the  steam-chest   cover,  then  curves 
upward,  where  a  union  is  provided,  after 
which    a    -til!    -mailer    pipe    in    the    form 
graceful    right-angle    bend    supplies 

ction   into   the   vertical   cot 
com. lining    a    head    of    water    for    floating 
oil  through   the  sight-feed  glass  into  the 
steam   chest.      The  union   in   this  cas<    is 
made    by   inserting   a    small    pipe    into    a 

ne  as  shown,  then  a  stuffing-box 
nu.  filled  with  suitable  packing  is  screwed 
onto  the  larger  pipe,  the  same  as  it  it 
were  ..n  a  valve  stem.  The  only  trouble 
with  such  unions,  a-  they  are  furnished 
for  this  service,  is  that  the- smaller  pipe 
is  too  short,  hence  the  piping  1 
straight  it  thi-  point,  because  one  pan 
enter  the  other  tar  enough  to  sc 
cure  a   stiff  joint. 

Single-connection        lubricators        when 

n  pumps  as  illustrated  are  not  al- 

tisfactor]  in  appearance  for  the 
following  reasons:  Pressure  in  the  steam 
chest  varies  greatly,  and  as  these  varia-. 
tions  are  communicated  directly  to  the  oil, 
the  dri  ps  feed  irregularly  and  frequently 
stick  to  the  glass.     Water  1-   sucked  out 


of  the  condenser,  air  collects  in  the  high- 
est   part    of    the    piping    and    oil 
sight  feed   glass       \   remedy   for  the  three 
latter  obj  nred  by 

shutting  all  valves  .  .n  the  lubricator  be- 
fore the  throttle  valve  i-  closed,  when 
*he  pump  i-  to  be  shut  down,  and  by  not 
starting  the  lubricator  until  after  the  pump 
is  in  full  operation  again. 
Another  objection   to  this  arrangement 


is  that  tin   lubricator  i-  heated  to 

temperature  by   radiation    from   thi 

over  and  othei    pat  1-      While  this 
no  special  harm  to  the  machinery, 

-till  ii  n  suits  i'i  burned  'nmT-  and 
1  hand-,  unless  special  care  is 
taken  to  prevent  it.  As  a  general  rule, 
it  is  necessarj  to  tighten  the  tilling  plug 
of  a  lubricate  r  so  located  with  a  -mall 
wrench,  after  the  bodj  i-  Idled  with  oil. 
I"    prevent     leakage,    but     when    the    same 


lubricator    1-    placed     where    there     i-    less 

heat,  the  plug  ma\  b(  easilj  tightened  bj 
hand.  When  a  few  drops  of  oil  escape 
from  a  lubricator  located  a-   shown  in    I  ig 

1  and  fall  "ii  the  steam-chesl  cover,  thej 
'.oil  Iik.  molasses,  which  i-  another  1111- 
pleasant   feature. 

Fig.   j   illustrates   the   lubricator   shown 
after    it    hail    been    changed    bj    .1 
very  simpli   process  to  requiri  two  connec- 
tions   insti  .id    <  if   on<        I  hi    curved   pipi 
which    formerlj     supplied    steam    to    bi 

i  to  water  in  the  condenser  was 
removed  and  the  bottom  hole  plugged  by 
driving  a  piece  of  brass  rod  into  it.  A 
straight  horizontal  pipe  now  :onnects  tin 
main  steam  pipe  and  the  condenser,  and 
1 '  made  in  the  lubri- 
cator.  The  main  -team  pipe  is  now  fitted 
with    a    tee    instead    of   an    ell.    in    order    to 

nippli   w  ith  an  ell  to  support  the 

lubricator  and   convej    1  il   into   the    swiftlj 
(lowing    -team. 
Tin   advantagi  a  rangement  are 


as   follow  -  :      it   i-  much  more  o 
to    remove    the    filling    plug    before    t 
bqdj    1-   filled   with   oil.   also   to   replace 
after  filling,  because  there  i-  one  less  pi 
in    the   way.      When    this   plug    is    -cr 
•  ■n  by  hand  it   makes  a  tight   joint 

ill'     H  In  ile    device    remain-    [er,    01 

othei    word-,    there    1-    less    variation 
the    temperature.      1 1    a    f<  »    tin ips   1  if 
■ -cape,  thej    will  fall  on  the  cold   fount 
lion,  and  are  easily  wiped  off,  leaving 
■nam  elic-t    cover   neat  and   clean. 

In   this   case   all   outlets   of   the  tee 
of  equal  size,  therefore  the  horizontal  1 
pie   and    the   ell    which    supports    the    lul 
catoi    ■'!  '■  .1-   !.n  gi    -i-   tin    steam   pipe 
bushing   1-    used    in    the   ell    to   providi 
suitable    connection     at     tin-     point. 
condenser  connection   1-   made  by   tap| 
a   hole  into  |he   -team   pipe,  without   "■ 
a   tee. 

Fig,  3  -bow-  improvements  over 
preceding  illustrations  as  follow-:  A 
ducing  tee  is  used  in  the  steam  pipi  .  1 
affording  a  -mailer  outlet  to  attach 
horizontal  nipple  through  which  01 
delivered  into  the  main  pipe.  A  redu 
ell  is  put  on  the  end  of  thi-  nippli 
which  the  lubricator  i-  screwed  wit 
a  bushing.  Thi-  is  desirable  becaust 
use  of  a  bushing  in  an  ell  usualh  n 
in  the  production  of  an  angle  in  tl      p 


that  i-  either  more  or  less  than  go  di 
hence  i-  not   satisfactory.     This  1-  1 
imperfect  workmanship  on  the  thre  - 
bushings. 

The    condenser    connection     1-    at 
to  the  steam  pipe  by  mean-  of  a  ti 
a  -mall  outlet,  thus  holding  by  abi 
time-    a-    many    thread-    as    when      **a 

tapped  directly  into  the  pipe. 

The   result   of  my  experience  1-  ' 


Septer 

though  .1  force-feed  oil  pump  is  easiei 
to  till  than  a  lubricator,  the  latter  gives 
better  service  when  lubricating  the  steam 
Cylinders  of  a  duplex  pump.  While  much 
is  used,  tin-  oil  pump  feeds  sati-. 
factorily.  Inn  when  only  a  small  quan- 
t  it  >  is  required,  giving  the  slide  valves 
a  slow  motion,  the)  do  not  gel 
oil  to  lubricate  them  properly,  hence  the\ 

in  their  >cats.  ami  do  not  move 
easily,     ["he  rate  of  feed  from  a  lubricator 

determined  b>  the  speed  of  the 
pump,   hence   when    it    runs   slowl)    it    re- 

racticalh   the  same  amount 
and  it  is  needed  as  badl)   then  as  when  the 
is  much  greater. 
The  preceding   illustrations  show   lubri- 

ttached  below  the  throttle  valve, 
but  in  Fig.  4  oil  is  delivered  into  the 
steam  pipe  above  this  valve,  hence  its  in- 
ternal parts  are  thoroughly  lubricated. 
All  openings  in  the  tee  used  are  the  same 
size.  Two  bushings  are  used  to  reduce 
the    side    outlet    to    a    suitable    size,    the 


result  of   which   is  that   the  lubri- 
cator   u  md    plumb,    owing    to 
the  fact  that  the  inside  and  outside  threads 
are  not  parallel.     Of  course  the   liability 
t     securing     an     unsatisfactory     job     is 
by  using  two  bushings  in 
it   present-    an    inferior    appearance, 
il  there  are   more  joints   to   make   and 
i    tight    than    are     required    when    a 
tee  with  a  si,le  outlet  for  '  j-inch 
\-   a   general    rule   it    is  not 
'icult  to  secure  such  a  tee,  hence  there 
'1   reason   why  it   should   i 

The  curved  condenser  pipe  is  intended 
be  artistic,  but  if  straight  it  would  real- 
s' appear  to  much   better  advantage 

:    illustrates    a    single-connection 

Ehricator  which  can  be  attached  to  a 
tal  steam  pipe  with  little  trouble. 
I  will  work  well  in  some  ease-,  but  in 
the  sight-feed  glass  will  till  with 
'I  and  the  whole  operation  prove  unsat- 
•factory  for  this   service 
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shows  a  much  better  arrangement, 

onnections  « ; 
ii  paiate,  with  practically  the  same 
lubricator.     In  both 

ought   to   be   a    valve   in   the   main 
-'nit  off  the  lubricati 


390- 

steam  t"  come  in  and  condi 
the  hyd  iture. 

ii. d  parts  of  an 
ordinary   lubricator.      When   all   oi   the   oil 

is  floated  out.  the  valvi  -  .-/,  /;  and  <    ar« 
the   pel   cock   S   is  opened  to  lei 

md   the   tilling   plug    /■    is 

taken  oul    to  admit   air.      It   is  a  •- I   idea 

to  hang  a  tin  pad  on  D  to  i 

ueers  simply  open   thi    p<  I 
cock  and  lei  all  the  water  and  whatevei     il 

may    be    left    run    out   on    tin 

Moor,   which   is  positive  proof  that   their 
educatii  i  md  clean  lines  has 

Having  closed  D,  oil  is  poured  in  at  E 
until  the  body  is  practical!)  full,  when  the 
filling  pit  ii  C  is  opened 

there  i-  a  small  space  in  the  body 
thai  is  nol  full  of  oil,  es  down 

from  the  condenser  and  'ill-  It.  after  which 
!■/  and   .  /  are  order  named. 


but  its  presence  renders  the  connection 
long  ami  unsightly.  Fig.  6  shows  a  pet 
the  highest  point.  When  air 
in  this  pipe  and  prevents  opera- 
tion, it  is  very  convenient  to  open  this 
pet    cock,    let    the    air    escape    and    allow 


and  the  lubricator  is  soon  at  work  again, 
without  disturbing  the  condition  of  the 
sight-feed  glass.  Why  do  we  frequently 
find  the  sight-feed  glass  on  a  lub 
filled  with  oil  and  dirty  water  immediately 
after   thi  Simply 

the   aforementioned    plan    is   not 
carried     Out     in     detail.       For     illu 

frequently  open   A   as   soon   as 
they   ha  lubricator,  and   then 

quently  the  "il  and  water  are 
forced  backward,  in  the  opposite  di 
from  that  indicated  by  the  arrows,  all  pure 
the    sight-feed    glass, 
1   with  a  mixture  that   is   far 
from     transparent.       If    the    lubricator    is 
completely    tilled     with     oil.    either    valve 
without  annoying  re- 
sults,  but   if  not    I  which   is   frequently   the 
•  makes  a  difference,  as  explained. 
lubricator,    the    de- 
sign  of  which   i-   very   simple   and   easily 
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understood.  Condensed  steam  is  fed  into 
the  bottom  of  the  body  and  as  oil  is 
lighter  than  water,  it  rises  to  the  surface, 
goes  out  through  the  small  pipe  containing 
a   double   bend,    rise-    through    the    sight- 


fig.  8 

feed  glass  and  is  delivered  to  the  center 
of  the  main  steam  pipe,  where  it  is  quickly 
atomized,  saturates  the  steam  and  lubri- 
cates all  internal  parts.  When  oil  is  poured 
into  this  lubricator  it  goes  directly  into 
the  body,  hence  if  it  is  very  thick  in  cold 
weather,  it  can  be  handled  without  incon- 
venience. 

However,  when  an  oil  becomes  thick 
under  these  conditions,  it  may  not  be 
proof  of  superior  lubricating  qualities,  but 
only  show  that  its  cold  test  is  not  very 
low.  Another  oil  that  does  not  become 
so  thick  may  be  more  suitable  for  severe 
conditions.  The  claim  has  been  advanced. 
and  is  apparently  still  believed  in  some 
quarters,  that  it  is  not  more  difficult  to 
lubricate  one  engine  than  another,  as  they 
are  all  alike  in  this  respect,  but  this  is 
not  true,  because  all  are  not  built  from 
the  same  plan,  hence  an  oil  that  is  ex- 
cellent for  one  may  be  of  little  \ 
another. 

The  following  incident  illustrates  this 
point :  The  valves  of  a  certain  Corliss 
engine  were  not  thoroughly  lubricated,  al- 
though one  of  the  best  brands  of  cylinder 
oil  in  the  market  was  supplied  by  a  good 
sight-feed  lubricator.  Investigation  of  the 
matter  showed  that  this  engine  used  steam 
at  about  70  pounds  pressure  without  super- 
heat. A  very  heavy  brand  of  mineral  oil 
was  used  in  the  steam  chest  and  cylinder, 
hence  it  was  not  atomized,  but  went  into 
the  steam  pipe  and  came  out  of  the  ex- 
haust pipe  without  doing  the  work  for 
which  it  was  purchased.  Instead  of  spread- 
ing under  the  valves  it  was  probably 
pushed   before   them    without   cleaving   to 


the  polished  seats  and  thus  keeping  the 
two  metal  surfaces  apart.  An  old-fash- 
ioned ej  described  the  process 
of  lubrication  by  saying  that  when  a  good 
oil  is  used  in  a  suitable  place,  it  supplies 
thousands  of  very  small  round  balls, 
which  operate  in  a  similar  manner  to 
the  modern  ball  bearing.  When  the  oil  is 
fresh  and  in  good  order,  these  balls  are 
perfectlj  r.  >\mil.  hut  they  wear  out  of 
oil  is  used  many  times 
"ver,  until  finally  they  become  too  flat 
to  roll  properly,  and  then  the  oil  1-  worn 
out  and  1  thrown  away. 

Fig.  o  illustrate,  a  sight-feed  lubricator 
of  uniqu.-  design,  but  it  proves  very  simple 
ily  understood  in  practice.  Water 
resulting  from  the  condensation  of  steam 
comes  from  the  highest  connection  to  the 
steam  pipe,  and  passes  through  the  curved 


fig.  9 

lube  direct!}  into  the  lower  part  of  the 
body  of  the  lubricator,  entering  the  right- 
hand  connection.  It  floats  oil  out  through 
the  sight-feed  glass  and  thence  by  way  of 
the  curved  tube  into  the  steam  pipe,  as 
indicated  by  arrow-.  When  the  lubricator 
is  to  be  refilled,  water  which  has  accumu- 
lated i-  drawn  off  through  the  lower  left- 
hand  connection. 

0  illustrates  another  lubricator 
that  is  devoid  of  all  complication.  Water 
coming  clown  through  the  left-hand  pipe 
n  <1  directly  into  the  body,  where 
it  displaces  an  equal  quantity  of  oil,  which 
passes  up  through  the  sight  feed,  and 
thence  by  the  right-hand  pipe  into  the 
steam   pipe. 

This  sight  feed  is  not  a  glass  tube  filled 
with  water  in  some  cases,  or  with  gly- 
cerin   in    others,    in    order    to   give    small 


drops  and  keep  the  glass  clean,  but  is  a 
glass  disk  set  directly  in  front  of  the 
oil  tube.  Behind  this  tube  a  brass  nickel 
plated  surface  forms  a  bright  background, 
hence  when  a  drop  of  oil  1-  tormed  on 
the  sight  feed  and  then  -lowly  passes  be- 
tween the  glass  disk  ami  this  bright  stir 
face,  it  can  be  seen  plainly,  and  the  rate  o: 
feed  adju-teil  to  meet  existing  conditions 
The  first  manufacturer  who  adt 
this  sty]  1  1  extensively  claims 

that  the  rate  of  delivery  could  be  deter 
mined  at  a  distance  of  50  fe<  1  This  is  no 
impossible,  but  the  background  must  b 
bright  and  clean,  the  oil  a  dark  color  t 
afford  a  suitable  contrast,  and  the  who! 
device  located  in  a  light  place  to  make  thi 
possible. 

One  reason  why  this  kind  of  sight  fee 
was  never  popular  among  engineers  w; 
because  the  lubricator-  to  which  it  w; 
attached  (or  at  least  a  large  majority  1 
them)  were  not  fitted  with  a  gage  gla 
to  indicate  the  quantity  of  oil  left  in  tl 
body,  therefore  whenever  a  lubricator  w 
mentioned  which  was  known  to  have  tr 
kind  of  a  sight  feed,  it  was  not  expect 
to  have  a  gage  gla--.  thus  forming  t\ 
objections  to  it.  Of  course  a  gage  gla 
would  be  supplied  at  extra  cost,  if  orden 


hut  this  formed  an  objection  in  the 
mation  of  the  steam-plant  owner,  he 
was    satisfactory    to    neither    party    -e 
ested.     Every   lubricator   should  be  .1*' 
with   a  gage  glass,  thus  putting  th«   all 
on  an  equal  basis  so  far  as  this  pc  t  '■ 
concerned. 

As  a  general  rule,  both  connectio   f°r 
a    lubricator   should    be    made   abo\  Bit 
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throttle   valve   in    order   to   secure   equal  pressure  on  the  tw nm    tions  while  the 

pressure  on  .ill   pans,   but  there  may  be  engine  is  running,  th< 

fecial    conditions    which    make    it    mon  valve  will  be  Kr. 

convenient  to  connect  one  above  and  :  the  throttle  va 

other  below    11      It   is   possible  to  do  this  ly    increases    the    differenci     in    1 

with   almost    every    kind    of   a    lub 

but  it  not  speciall)  this  ser 

and  attention.   for  if  the  throttle  valve  is 
il    feed    is    shut    off. 
idenser, 
and  there  will 

!ais  de- 

1  ins   existing   before 

the  throttle  val  !      If  an  auto- 

the  pressure  will  lie 

the   sani'  and    the 

oil-feed  valve  will  It  set  with  a  compara- 

tly    when 

'he   throttle    valve    1-    closed,    the    differ- 


pressure  on   the   two  connections 

'ill  be  great,  hence  the  lubricator  will  be 

onds,  and   while  the 

■•    into  the  engine  it   is   practically 

wasted  because  it  cannot  he  used  to  good 

ntage. 

If  a  throttling  engine   is   used   and   the 

,'!elivery    connection    is    made    above    the 

'    r.  the  aforementioned  results  may 

be  expected,  but  if  oil  is  delivered  below 

the  governor  and  the  engine  carries  a  light 

ere   wil 


;onsequently  the  oil  feed  is  increased  to  a 
limited  extent,  but  not  so  much  as  in  the 
preceding  case.  The  same  results  wil 
■-ed  in  the  case  of  a  direct-acting 
-team  pump. 

Fig.  11  illustrates  a  lubricator  designed 
for  this  service  in  which  the  delivery  pipe 
is  fitted  with  a  reduni  that  pre- 

vents too  rapid  discharge  of  oil  when  the 
throttle  valve  is  closed. 

Fig.  12  illustrates  a  device  that  was  de- 
signed to  prevent  waste  of  oil  by  shutting 
off  the  feed  automatically  when  t! 
tie  valve  is  closed.  The  highest  connec- 
tion into  the  steam  pipe  is  for  the  pur- 
pose  of  supplying  steam  to  the  c<  n 
in  the  usual  way.  When  this  is  turned 
into  water  it  is  delivered  directly  into  the 
lower   part   of  the   lubricator,   and    every 


oil,  which  is  floated  out  through  a  sight 

feed    directlj    abovi     the    body.      Passing 

the  upper  h. nt  pipe  which  pitches 

toward  the  steam  pipe,  the  oil   is  delivered 

current  oi  steam.     Another  beni 

the  other  end  of  which    i<   tapped   into   the 

throttle  valve  1  de  of  the 

illustrated   bj    the   dotted   lines. 

.     as    the    tin  is    open. 

mil    the 

I    in   the   usual   way, 

I'm  as  soon  as  the  throttle  valve  is  closed, 

all    pressure    is    removed    from    the   small 

are  iii  the  lubricator  closes 

valve  at  .-/  and  automatically  shuts 

oil   feed      When  the  throttle  valve 

'I   again,   the  oil   feeds  as   before, 

because  the  equilibrium  of  pressure  is  re- 


Characteristics  of  Bituminous  Coals 
and  Low  Grade  Fuels 

By  C.  M.  Ripley 

The  exact  definition  of  boiler  efficiency 
is  the  ratio  between  the  amount  of  heat 
transmitted  to  the  water  and  the  total 
amount  of  heat  in  the  coal.  The  ratio  be 
tween  any  two  quantities  is  simply  the 
firsl  divided  by  the  second.  For  instance, 
the  ratio  between  two  and  four  is  two 
divided  by  four,  or  one-half. 

Since  some  heat  is  always  wasted  up 
the  chimney  and  by  radiation,  it  can  easily 
be  seen  that  the  heat  transmitted  to  the 
water  will  be  less  than  the  total  amount 
of  heat  in  the  .coal.  Therefore,  the  first 
divided  by  the  second  will  be  a  fraction. 
less  than  one.  and  when  changed  to  per 
cent.,  by  pointing  off  two  decimal  points, 
the  boiler  efficiency  will  appear :  60  per 
cent.,  70  per  cent.,  or  whatever  it  may  be. 

For  example,  where  the  boiler  efficiency 
is  ddVi  per  cent.,  the  relations  existing  be- 
tween the  heat  given  to  the  water  and  the 
total  heat  of  the  coal  would  be  as  fol- 
lows for  one  pound  of  bituminous  coal : 
Total  heat  in  coal,  14,500  B.t.u.  O)  ;  heat 
given  to  water,  0667  B.t.u.  (2)  :  heat 
wasted,  4833  B.t.u.  (3). 

From  the  definition  of  boiler  efficiency, 
it  would  be  the  ratio  between  No.  2  and 
No.  1.  That  is,  the  boiler  efficiency  would 
be  No.  2  divided  by  No.  1,  which  equals 
*/$,  or  0.666  or  662A  per  cent. 

With  this  in  mind  let  us  examine  the 
figures  presented  by  W.  E.  Crane  on 
page  60  in  the  July  13  issue  of  Power. 
These  figures  of  Mr  Crane  were  offered 
by  him  in  a  letter  entitled  "Fallacious 
Reasoning."  in  which  he  questioned  the  ac- 
curacy of  my  article  on  page  983  in  the 
June   1   issue  of  Power. 

In  my  original  article  I  stated  that  the 
volatile  matter  (i.e.,  the  "gassy"  matter) 
in  bituminous  coal  amounts  to  from  30  to 
40  per  cent.,  and  that  for  this  reason  it  is 
difficult   to  get   more  than   from  60  to  65 
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.  nh  bituminous 
nthracitt     efl 
:  cent,  can  i 

l   escape 

•lack. 

"In  my 

I     Clearfield, 

re  kept,  thin, 

I     Clear- 
field   tircil    heavy    an  aporated 
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10.O3  pound.-,  of  water   per   | 

reek  10.84  pounds." 

camming  these  figures  we  can  rind 
the  relative  efficiency  of  the  boiler  using 
thi  different  kinds  of  fuel.  Anthracite 
be  considered  to  have  12,000  B.t.u. 
per  pound.  If  12,000  B.t.u.  will  evaporate 
9.15  pounds  of  water,  we  see  that  it  takes 
1311  B.t.u.  to  evaporate  one  pound  "f 
water  when  anthracite  is  used.  Clearfield, 
however,  may  safely  be  said  to  contain 
14,500  B.t.u.  pel  pound,  and  this  fuel 
evaporated  9.8]  pounds  of  water  per  pound 
of  coal.  Dividing  the  14,500  by  9.81  we 
find  that  it  takes  1478  B.t.u.  from  bitu- 
niinous  coal  to  do  the  same  work  (i.e.. 
•evaporate  one  pound  of  water)  that  1311 
B.t.u.  accomplished  when  anthracite  was 
nised.  Thus  it  is  seen  that  167  more  B.I  u 
from  bituminous  were  used  than  with  an- 
thracite,  nr    13   per   rent,   more   heat    was 

d  to  do  the  same  work. 
Another  way  of  looking  at  it  i- 
lows:  A  pound  of  bituminous  coal  evap- 
orated 7.2  per  cent,  more  water  than  a 
pound  of  anthracite.  But  a  pound  of  bitu- 
minous contains  28  per  cent,  more  heat 
than  a  pound  of  anthracite.  These  figures 
prove  my  statement  of  June  1.  because 
evidently  the  anthra  he  higher 

boiler  efficiency — the  bituminous  requires 
28  per  cent,  more  heat  to  do  7  per  cent, 
more  work. 

Bituminous   and   Semibitumini 

Clearfield  is  not  strictly  a  bituminous 
coal,  it  being  classed  a=  semibituminous. 
Authorities  distinguish  between  these  two 
as  follows :     Bituminous  coal  contains  30 


to  42  pet  cent,  volatile  matter;  semibitu- 
minous contains   but   20  to 
volatile    in.aier.      Clearfield    falls    within 

:his  latter  class  and  hence  a  highl  i  effi- 
ciency would  be  expected  from  the  boiler 
than  11  it  had  been  a  strictly  bituminous 
1  red  t"  in  my  original 
article. 

When     Mr.    Crane    fired    the    (  1 
m.i\_\.  and  coked.   11   required    [364    B.t.u 
to  evaporate  a  pound  ill  show- 

ii  iency  than  anthrai  ite 

which    only    required    1311.      When    usiny 
reek.    Mr.   Crane   still   used    1337 
B.t.u.  from  the  bituminous  to  do  t! 
it    1311    from    the   anthra 
0  mplished. 

While  these  ..ther  methods  of  firing 
which  were  given  later  in  Mr.  Crane's 
letter  do  show  a  fairly  close  approach  to 
the  anthracite  boiler  efficiency,  there  arc 
some  points  which  should  he  borne  in 
mind  which  may  still  farther  favor  the 
anthraciti  a-  follows ; 

(1)  Ci  nditii  n  in  1  hi  boilers  and  com- 
bustion  chamber-  may  have  been  more 
favorable  to  the  bituminous. 

(2)  Mi  (  rane  dors  not  state  whether 
or  not  the  fireboxes  in  which  he  coked 
the  bituminous  coal  were  especially   con- 

with  extended  fronts.  If  this 
had  been  done  it  would  have  been  possible 
to  have  consumed  a  larger  portion  of  the 
volatile  gas.es  than  would  be  possible  in 
an   ordinary  firebox. 

(3)  Anthracite  egg  may  have  been 
fired  deep,  or  the  firebox  and  combustion 
chamber  may  have  been  designed  especial- 
ly for  bituminous,  which  would  hurt  the 
record  of  the  anthraciti-  in  that  particular 
boiler. 

The  following  table  shows  how  the  in 
crease  in  volatile  matter  in  a  fuel  will 
lower  the  amount  of  water  evaporated. 
The  figures  in  the  left-hand  column  repre- 
sent the  amount  of  fixed  carbon,  and  as 
the  carbon  decreases  the  amount  of  vola- 
tile matter  increases.  Volatile  matter  = 
too   p.i    cent  fixed   carbon    (approxi- 

mately) : 
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Pei  Cent 

of 

Heatinc  Value 

Water  Evap- 

in B.t.u.  per 

orated  per 

Coal.  Dry  anil 

Pound  "f 

Pound 

Free  from 

Ash. 

Comri" 

Combustible. 

too 

1  1..-.1111 

15.00 

'i. 

14,760 

15.28 

'11 

15,120 

15   65 

ao 

1  5,480 

16.03 

87 

15,660 

16  21 

80 

15,840 

16  40 

72 

15.660 

Ki    21 

68 

15,480 

16  11:1 

63 

15, 1211 

1:,  65 

Wi 

1  1,580 

1;,  09 

1  1,040 

11   53 

13,820 

12.  7:1 

12.filin 

13  04 

:,ii 

12,2111 

12.67 

itseli  to  In-  somewhat  helpful  in  the  evap- , 
oration,   but   becomes  .1   detriment   as   its 
1 1.  .11  becomes  toi  1  large. 
The  following  table  is  made  up  to  COVfl 
the    relation    between    the    perct  nl 

ilion  in  coal  ami  the  evaporation 
boiler   efficiency   and   chimney    and    othfl 
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111 
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Boiler  efficiencj 

so 

VII 

.,'1 

uii 

iiu 
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It    is   instructive   as   well   as    iiiterestiffi 

to  note  that  the  chimney  and  other  loSffl 
are  almost  equal  in  percentage  to  the  per 
centage  of  volatile  matter  in  the  fuel.  Ms 
that  the  boiler  efficiency  almost  equals  th 
fixed-carbon  ratio. 

The  foregoing  should  remind  everydB 
iii  the  necessity  of  expert  service  in  ri 
ting  the  boiler  and  specifying  the  amoi 
and  arrangement  of  the  grates.  The  e> 
tended  front  firebox  is  very  valuable  i 
burning  bituminous  coals  and  is  sometimi 
called  a  !2.is  producer.  The  volatile  matti 
leaves  bituminous  coal  rapidly  the  fir 
few  seconds  after  firing.  Therefor,  tl 
greater  distance  these  gases  have  to  pa 
over  the  fires,  the  more  chance  of  perfe 
combustion.  To  my  knowledge,  even  wi 
the  specially  constructed  furnace,  bit  I 
minous  coal  has  never  been  able  to  gi 
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It  will  be  noted  from  a  study  of  Table  I 
that  the  evaporation  drops  off  quickly 
when  the  fixed  carbon  in  the  coal  is  less 
than  60  per  cent.  The  volatile  matter 
when   equal   to  about  20  per  cent,   shows 
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as    high    a   boiler   efficiency   as   anthrai 
properly   fired,   although    it   appr 
closely. 

Old  Methods  Undesirable 

It  is  my  belief  that  the  old  waif 
figuring  boiler  performance  is  misleat  g, 
and    for   more  than   one   reason: 

(1)  "Pounds  of  water  evaporatec  is 
definite,  but  "per  pound  of  coal"  m  ns 
very  little. 


ber  7.    igog 

\  pound  of  coal  ma)  contain  from 
7000  ti>  15,000  B.t.u  .1  variation  of  ovei 
100  per  cent. 

\   pound   "i   coal   may    cost    from 
of  a  cent,  depending 
upon  tlie  greatly  varying  prii 

•1    such    as    this    >-li<  «\iKl    in    sonic 
iccounted  for  111  reckoning  a  boil- 

sing  the  old  style  of  reckoning  one 

could   be   evaporating   as   mam 

■  I  water  per  pound  of  coal  a-  his 

•    with   the   same-sized   plant   and 

nnual  c>  -.i  1  hill  in  one  plant  could 

1    rent    larger  than  in 

r.     I   have  in  mind  in   New    York 

striking  example: 

milling  on   1'ark  avenue  is  buying 

$2  m  a   ton   which   has    12,000 

1    pound.      A   building   across  the 

-   -      o  a  ton  for  coal  which 

per  pound.     Thus 

i  1.000,000  B.t.u.  for 

ili    the    second    building    1  • 

.000.000  B.t.u.   for  the  same  price 

a    variation    in    plant    efficiency 

ivoutd  not  be  discovered  by  the  old 

of    "pounds    oi    water    per    pound 


New  Unit  Suggested 


ival    RoIkti    Moses,    a    consulting 

'     «   York  City,  has  for  some 

'-idged    the    efficiency    of    a    power 

n  the  following  basis :     How  many 

t  water  are  evaporated  for  $1  ? 
ill  be  seen  that  this  original  method 
:  includes  not   only  a   proper   reckoning  of 
triciency,  but  also  includes  the  num- 

-  jer  of  B.t.u.  per  pound  of  coal  and  also 

■  >f  fuel      Mr.  Moses  in  an  inter- 
•  tth  the  writer  stated  recently  that 

-  -he  work  of  the  United  States  Geological 

in   calling   attention   to   the  great 

-irade   fuel,   would  be 

to  result  in  a  more  general  accept- 

I  the  new  unit :     "Pounds  of  w^ter 

--    vaporated  for  $1."  * 

1     The  Geologival  Survey  in  its  latest  re- 

nade    public    the    conclusion    that 

Jt  economical   coal   to  buy   is    the 

'    if  grates  and  draft  are  properly 

•1   The  office  with  which  the  writer 

as  been  working  along  these 

New  York  City  tor  many  years. 

'i^ing  amount  of  opposition  is  met 

ind  engineers  who  claim  that 

i    rule   that   "the   best   is   none   too 

apply  in  the  purchase  of  fuel- 

4    as   unreasonable   to    pay   $4.10 

-  coal  when  $2.20  coal  would  be 

'gh.  a*  it  would  he  to  put  tires 

mum  on  a  wagon  or  golden  horse- 

\  -  an  iron  horseshoe 

H      not  only  cheaper  but  better  than  one  of 

"'Id,  so  also  is  ].,w-grade   fuel   not  only 

-  per  ton  but  better  in  the  long  run 

"rn  the  standpoint  of  economy. 

The  engineers  who  are  respon- 

e  -economical   operation   of   their   plants 

»uld  do  well  to  recommend  the  eraplov 
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some  reputable  consulting  engi 
necring    office    and    learn    whal 
could  be   effected   in  their  plant   bj    low- 
grade   fuel,  and   what   changes,  it"  any     an 

■ 
imbustion    chamber,    method    ol 
firing,  cleaning  fires,  etc.      I  In   engi 
today    who   is  uptodate  and  even   ahead   ol 

the  times  is  the  one   who  1-   sou( 
lie  responsibilities 


have   bad  For   life   the  I 

others  n  to  them      Tkt  \tc- 


Dani»er  of  Incompetent  Boiler 
Inspection 


\  sad  illustrati i  the  danger  ol  l>"i; 

er  owners  neglecting  to  employ  suitable 
competent  persons  to  examine  their  boilei  - 
is  afforded  b)  the  comments  of  th<  Bo;  rd 
of  Trade  commissioners  in  their  judgment 
at  a  formal  inquiry  respecting  the  bursting 
of  a  traction-engine  boiler  that  occurred 
on  November  -?  last,  and 
killed  the  son  of  the  owner.  The  boiler 
burst  in  consequence  of  the  defective  con 

1    the   firebox,   which   could   have 
scovered  if  the  boiler  had  been  in- 
spected bj  a  proper!)  qualified  person.  Un- 
fortunately, the  owner  intrusted  this  duty 
to  his   son,  who  acted  as  driver,  and  who, 

!tn iht-   state,   "was   possessed 

onl)     of    the    experience    which    CO 
gained    by    watching    from    time    t"    time 
boilermakers,   whom  his   father  employed, 
repairing  some  one  or  other  of  the  seven 

he  kept  for  the  purpose  of  letting 
out  on  hire.  His  experience,  in  fact,  was 
that  of  an  ordinary  boiler  attendant,  and 
did  not  lit  him  to  form  a  proper  opinion 
:.s  to  the  safety  of  the  boiler."  There 
was  little  doubt,  the  report  states,  that 
the  plates  of  the  firehox  were  bulged, 
owing  to  the  existence  of  fractured  stays, 
and  that  a  very  casual  examinatioi 
have  revealed  its  defective  condition  to 
a  competent  person.     Discussing  the  tragic 

I  the  explosion,  the  qui  - 
r<  sponsibility,  and  the  costs  of  the  inquiry. 
the  commissioners  said  the  owner,  in  the 
ordinary  course  of  events,  should  have 
been  called  upon  to  pay  the  whole  or  part 
of  the  costs  of  the  inquiry  a-  a  penalty 
for  neglect,  but  they  made  no  order  of 
this  kind,  seeing  that  "no  penalty  they 
could  order  or  inflict  could  bear  any  rela- 
tion  at   all    to   the   grief   which    he   must 

iffered,  and  still  must  suffer,  b) 
feeling  that  had  he  acted  otherwise  his 
son  might  still  have  been  spared  to  him." 
The  case,  it  is  to  be  hoped,  will  be  taken 
as  a  warning  by  boiler  owners  who.  by 
parsimony,  un- 
dertake themselves  or  delegate  to  their 
servants  the  work  of  boiler  inspection, 
when  they  are  not  fitted,  either  by  experi- 
ence or  training,  to  perform  the  duty. 
Numerous  instances  have  been  recorded 
where  boiler  owners  have  lost  their  lives 
as  a  result  of  such  short-sighted  policy, 
or  what  is  even  more  painful,  where  they 


Measurement   of   Power   Supply 


1  ■    I.   Addenbrooki .  in  .1  papi  1    m     I  he 
"    in    a 
1  antor  U-.-i un   delivered  before  thi 

glish  I,  said  : 
1-    always    measured    b)    meter, 
■  ate  motor.  .  ,r  hv    an  attach- 
.-.   frequentl)  fixed  to  the  1 
which  the  num  of  the 

revolving  disk  in  a  given  time,  say,  half 
Milted   and    registered   on  a 
■    dial,  the  pointer  remaining  fixed 
at    the   end    of   each    half   hour,    when    the 
•  If.     Thus   no   fresh 
ni  of  the  pointer  occurs  until  the 
number  of   revolutions   in   any   half  hour 
the     first,     v  inter    is 

number, 
and  this  number  multiplied  by  a  constant 
gives  the  maximum  horsepower  taken  dur- 
!  alf  hour.    The  same  meter  in  this 
•  r   the  highest 
rate  of  using  11  as  the  total 

number  of  units  used.  \  1  heck  is  thus 
kept  on  a  customer's  demand  on  the  sta- 
tion as  well  as  on  the  quantity  of  energy 
used.  Owing  to  the  ability  of  steam  tur- 
bines to  carry  overloads,  and  to  their 
great  flywheel  momentum,  it  is  less  nec- 
essar)  to  be  particular  about  short  over- 
loads than  it  was  formerly,  and  there  is 
a  growing  disposition  to  adopt  simpler 
forms  of  tariff,  which  can  now  be  done 
with  fairness  to  both  sides  ,,n  the  ex- 
tended  experience  of  power  supply  in  dif- 
ferent industries  which  is  now  available. 
New  forms  of  recording  wattmeters  are 
also  being  brought  out  which  act  separate- 
ly from  the  meter.  There  is,  however,  -till 
For  more  work  in  these  directions, 
as  satisfactory  means  of  measuring  power, 
and    ii-  e,    ire    of   much    im- 

portance in  promoting  confidence  and  good 
understanding  between  power  users  and 
power  suppliers,  and  the  inability  to  ob- 
tain satisfactory  instruments  of  these  types 
until  recently  has  had  something  to  do 
with  progress  in  power  supply  not  having 
been  more  rapid. 


Mich  .t  the  summer  meet- 

the  Institution  of  Mechanical  Engi- 
1  if  1    that     In-    had    recently    come 
across  a  very  disquieting  fact  in  relation 
d  crank  shafts  in  making  tests  of 
n    shaft.      Three   pieces   had   been 
from  the  crank  web  parallel  to  the 
the  crank  and  three  pieces  parallel 
1  he  crank  pin      These  were 
t<  n-ile    and    impact    I 
■    machine   and    to   fa 
Captain  Sankey's  machine.    The  pi- 
parallel    to    the    crank   arm    broke    with    a 
fourth    or    less    of   the    number    of    foot- 
pounds which  were  required  for  the  pieces 
cut  parallel  to  the  crank  pin 
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Novel  Header  Connection 


The  original  boiler  installation  in 

tblishment  devoted  to  the  manu- 
facture of  corn  products  consisted  of  tbrce 
return-tubular  boilers  conn 
inch  main.  After  a  lapse  of  time,  the  ex- 
igencies oi  increasing  business  and  the 
adoption  of  new  methods  of  manufacture 
compelled  an  enlargement  of  the  steam- 
generating  capacity  of  the  plant;  so  the 
equipment  was  increased  by  an  additional 
pair  of  boilers,  which  were  coupled  to  a 
extension  of  the  original  12-inch 
main  header.  These  sufficed  for  a  time, 
but  continued  expansion  of  the  business 
finallv  created  a  demand  for  further  in- 
crease in  the  steaming  capacity,  which  was 
met  bv  putting  in  four  more  boilers  and 
extending  the  main  header  to  correspond. 
The  portion  of  the  steam  main  to  which 


required  in  tl  •   manufacture 

kept  pace  with  the  exp  the  busi- 

ness, the  Corli  '  manifested  a 

growing  disposition  to  slow   down   while 
the    cooking    and    convert ii 

in    speed. 

which  u  perceptible  and 

noment,  grew  so  pronounced 

in  the  course  of  time  thai  in  order  to  keep 

■me  at  anything  like  a  rea 
speed,  it  finally  became  necessary  to  run 
the  steam  pressure  up  about  12  pounds 
above  the  normal  working  pressure  every 
time  the  apparatus  supplied  by  the  5-inch 
line  was  operated  to  its  full  capacity— the 
firemen  working  like  Trojans  the  while 
to   maintain    the   higher   pressure. 

While  the  cause  of  the  trouble  in  this 

case  was  in  no  wise  obscure  and.  as  the 

sketch  shows,  was  such  as  immediately  to 

suggest  itself  to  any  engineer  giving  the 

little  thought,  it  is  a  fact,  never- 


Flat  Crank  Pins 


1  was  very  much  interested  and  nil  her 
amused  at  E.  G.  Tildcn's  criticism  of  my 
article  on  flat  crank  pins.  In  the  first 
this  particular  engine  was  not  de- 
signed expresslj  foi  mj  article,  but  is  an 
ordinarj  everydaj  engine.  In  fact,  when 
I  wrote  the  article,  I  had  in  mind,  not 
one  particular  instance  but  numerous  cases 
that  have  come  to  my  notice  when  crank 
pins  have  become  fiat,  and  it  invariably 
has  been  on  the  side  of  the  pin  subjected 
to  the  maximum  pressure  of  the  steam. 

Granting  that  a  certain  amount  of  power 
is  absorbed  by  the  inertia  of  the  movm 
parts,  and  is  given  off  later  in  the  stroke. 
when  the  propelling  force  of  the  Mean 
imprisoned  in  the  cylinder  grows  less,  1 
should  like  to  know  in  what  manner  thi? 
force  that  has  been  imparted  by  the  whee' 


the  last  installed  boilers  were  connected, 
was  given  a  diameter  of  16  inches,  so 
that  in  the  ultimate  stage  of  it-  develop- 
ment, this  pipe,  which  really  constituted  a 
common  reservoir  from  which  the  various 
apparatus  in  the  works  took  their  supply 
of  steam,  consisted  of  three  sections  hav- 
ing diameters  of  12,  14  and  16  inches, 
respectively,  all  of  which  is  shown  in  the 
accompanying  sketch.  The  initial  steam 
plant  of  three  boilers  supplied  steam  to 
a  Corliss  engine  located  in  a  dis- 
tant part  of  the  establishment,  and 
also  to  various  auxiliary  apparatus, 
through  an  8-inch  pipe  branching  from 
the  12-inch  main,  while  a  5-inch  pipe 
coupled  onto  the  end  of  the  main  con- 
veyed steam  for  the  cooking,  steaming, 
drying  and  similar  processes  involved  in 
the  manufacture  of  the  product. 

It  was  early  observed  in  the  operation 
of  the  plant  that  as  the  quantity  of  steam 
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theless,  that  it  long  remained  a  profound 
mystery  to  everyone  connected  with  the 
plant  until  a  new  head-fireman  who  was 
put  on  the  job  finally  found  a  solution. 
This  man  instituted  an  investigation  on 
his  own  account,  and  rightly  surmised  that 
the  blast  of  steam  passing  through  the 
S-inch  branch  from  the  12-inch  section  of 
the  header  was  robbing  the  steam  going 
into  the  neighboring  8-inch  branch  of  con- 
siderable of  its  tension,  and  suggested  as  a 
remedy  that  the  supply  of  steam  for  the 
cooking  and  converting  processes  be  taken 
from  the  14-inch  section  of  the  main.  Ac- 
cordingly, a  tee  was  placed  in  this  section 
of  the  main  and  the  5-inch  branch  con- 
nected thereto,  as  indicated  by  the  dotted 
lines  in  the  sketch,  after  which  no  further 
trouble  was  experienced  with  slow  engine 
speeds. 

-\    J.  Dixon. 

Chicagi 


and  other  moving  parts  is  restored,     la 
the  flywheel,  for  instance.     This  is  not 
creator  of  motion,  but  a  regulator  and 
oir       I  herefore,  whatever  power 
force  is   imparted   during  the  latter  p; 
of  the   stroke  from  this   source  must 
restored  by  the  power  of  the  steam  in  I 
earlier  part  of  the  succeeding  stroke.  T 
being  so,  the  incoming  steam  has  not  0 
to   provide  power   enough   to   sustain 
load,  but  also  to  restore  the  power  t 
has  to  be  expended  by  the  moving  pa 
during  the  latter  part  of  the  stroke.    T 
would  seem  to  me  to  have  a  practical  be 
ing  in  favor  of  my  former  assertion  I 
the  maximum  pressure  on  the  pin  is  d ' 
ing    the    earlier   part    of   the    stroke, 
course,  I  bow  to  the  theoretical  view! 
Mr.    Tilden.    but    I    have    had    numer* 
crank    pins    turned    up    under   my    su  ■ 
and  haw    invariably  found  the  « 
side    to   be    where   the    steam   was   at 
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maximum  pressure  on  the  pin,  and  this, 
I  believe,  was  the  objective  in  my  former 
iiticle. 

Crablbs  H.  Taylor. 
Bridgeport,  Conn. 


Work    Done  by  a  Vacuum   Pump 

at    Different    Degrees  of 

Vacuum 


:  dry-vacuum  pump,  so  called,  is  an 
designed  to  take  air  at  dif- 
;  initial  pressures  below  that  of  the 
{there,  and  deliver  it  against  a  con- 
terminal pressure,  namely,  that  of 
nfbsphere.  Consider  the  piston  mov- 
ack  and  forth  in  a  perfect  vacuum. 


density   of  the  air.    When  maintaining  jo. 
inches   of   vacuum,   or    1    pound   absolute 

.  the  pressure  difference  is  great, 
but   the  density   at   that    vacuum 
small ;  and  we  can  understand  that  it  may 

ible  for  the  «  be  the 

same  as  in  compressing  much  d< 

.  icu  nn  of  about  6  inches  to  the 

same    terminal   pressure. 

Rarefied  air,  such  as  bar 
mini   pump,   has   not   the  heal   cap: 

iir  which  is  compressed  above 
the  atmosphere,  and  it  is  u 
jacket  only  the  cylinder  heads.  The  cool- 
ing  during  compression,  however,  would 
be  very  slight  in  any  case;  and  the  com- 
pression may  be  considered  as  adiabatic, 
or  having  no  heat  transfer  during  com- 
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Ives  do  not  open,  no  air  is  com- 

nd  no  work  is  done,  except  that 

overcoming    friction    of    the    moving 

rts.     If  a   small  amount   of  air   is   ad- 

tted  to  the  cylinder,  a  small  amount  of 

'.'■nc.     It  is  easily  seen  that  as  a 

•ater   amount    of   air    is    admitted    and 

mpressed,  an  increasing  amount  of  work 

II   be   done. 

onsider    the    maximum    amount 

«  air  admitted,  or  which  is  the  same  in 

msider    the    cylinder    heads    re- 

I      The  piston  then  merely  displaces 

'•    against  no   increase  of  pressure,  and 

;iin  no  useful  work  is  done.  There  must, 

re,  be  an  initial   pressure  between 

0  inches  of  vacuum)  and  the  pres- 

the    atmosphere,    at    which    the 

"i  amount  of  work  is  done  on  the 

This  is  made   a   little  clearer  when 

'  '5  considered   that   the   work   done,   or 

wer    required,    depends    not    only 

'  n    the    pressure    ratio    hut    upon    the 


pression.     The  general   formula   for  adia- 
batic compression  is 

»"'>■  =  *46  >,[({;)  ""->]• 

where 

l>,  =  Absolute     initial     pressure     in 

pounds  per  square  inch, 
/>;  =  Terminal     pressure     =      M-7 
pounds  per  square  inch, 
m.  e.  f  ~  Mean     effective     pressure     in 
pounds  per  square  inch. 
The  formula  also  expresses  the  theoretical 
work  done  on   one   cubic   foot   of  air   in 
inch-pounds. 

To  obtain  the  theoretical  horsepower 
required,  neglecting  friction,  to  compress 
and  expel  against  atmospheric  pressure 
one  cubic  foot  of  air  per  minute,  we  have 
m.  e.  p.  X  (144  -5-  33.ooo). 
The  mean.effective  pressures  and  horsc- 
powers  are  given  in  the  accompanying 
table   for   each    inch    of   vacuum   and    the 


Corresponding  absolute  pressures  in  inches 
of  mercury.  The  relation  is  more  easily 
seen  in  the  curve  herewith,  which  gives 
ading  in  inches  of  mercury 
iding  horsepowers  per  cubic 
foot  of  air  compressed  per  minute. 

from    the    table    and    curve 
that  thi 

■.  er  and  amount  of  work  is  done 
when    the    absolute    pressure    is    bi 
q  and  10  inche  ..  or  when  the 

reading  of  the  vacuum  is  between  20  and 
21    inches.      The    higher    the    vacuum    i  = 
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carried    above    this    point,    the    less    the 
power  required. 

It  is  also  advantageous  to  run  a  vacuum 
pump  at  the  slowest  speed  possible  to 
maintain  any  given  vacuum.  One  rea- 
son for  this  is  that  the  slower  speed  al- 
lows the  air  compressed  in  the  cylinder 
more  time  to  become  cooled,  and  less 
power  is  required  as  we  come  more  nearly 
to   realizing  isothermal  compression. 

Robert  R.  Pratt 

Brooklyn,  N.  Y. 


Graphite  for  Lubrication 


In  tin  July  6  issue  was  an  article  con- 
cerning graphite  lubrication.  Following 
is  an  account  of  an  experiment  that  I 
made  more  than  20  years  ago,  when  I  was 
assistant  engineer  in  a  sawmill  in  Florida  : 

It  was  an  old-style  slide-valve  engine. 
with  throttling  governor,  and  the  cross- 
head  had  "jaws"  which  engaged  three 
sides  of  the  guides.  These  jaws  were 
fitted  with  adjustable  brass  gibs,  and  they 
were  both  narrow  and  short,  which,  to- 
gether  with  a  short  connecting  rod  and 
the  engine  running  over,  made  the  gib 
pressure  per  square  inch  upon  the  guides 
very  heavy.  Tt  was  in  fact  so  gr'.v  :hat 
oil    (lard)    applied   to  the  surface      I    the 
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and  the 

g    nor    it    1    might    try 
to  improve  the  lubrication 

ills    cool 

of  i;  with  oil, 
!  thick  paint, 
llewick  on  the 

Oi    it    "11 

while   the   engine    was    running,   and   the 

tween  the  gibs 

.mil  slid  yed  right  there 

Well,  that  ended  the  trouble  with  hot 

and    im    pot    oi   "-lush"   with    it- 
little  in  the  engine  and 

•  1   regularly,  saving  power  and  a 
ireath  which  had  been  previouslj 
1  upon  unchristian  remark 
hot  guides. 

I  am  a  firm  believer  in  Make  graphite— 
1   keep  it  on  hand  all   the   time  and   find 
it  ev  erj  working  day. 

M.    E.    Copley. 
Vhon,  III 

I  believe  that  a  great  ileal  oi  the  article 
rea  is  based  on  facts,  but  some  oi  it 
seems  not  altogether  to  coincide  with  the 
ci  nsensus  of  opinion  of  high-class  mechani- 
cal men.  particularly  the  part  where  it  is 
suggested  that  the  amorphous  grade  oi 
graphite,  becai  wdered  condi 

tion,  may  be  a  better  lubricant  than  flake 
graphite.  In  this  connection  1  wish  to 
quote  from  a  letter  received  from  an  en- 
gineering friend  concerning  a  little  re- 
search into  this  subject: 

"Regarding  the  merits  of  amorphous 
graphite  versus  flake  graphite.  I  wish  to 
state  that  my  experience  has  been  that 
the  best  results  are  obtained  from  the  use 
of  the  flake  graphite.  Thi- 
in  a  large  flake,  or  in  a  finely  ground 
flake.  My  particular  reason  for  arriving 
at  this  conclusion  is  that  the  flake  graph 
ite  appears  to  be  and  I  believe  is  consider- 
ably freer  from  grit,  or  any  substance  that 
might  score  or  cut  the  bearings.  This 
is  due.  I  understand,  largely  to  the  reason 
that  the  flake  graphite  can  be  refined  more 
readily  to  a  more  perfect  state  of  purity 
than  the  amorphous  grade,  because  the 
residue  in  the  amorphous  grade  take*  on 
the  same  shape  a-  the  particles  of  tin- 
graphite  itself.  S'i  that  they  are  harder  to 
extract  than  with  the  flake  variety,  where 
the  graphite  i-  of  a  particular  flake  shape 
and   the  an    entirely   different 

shape. 

"While  the  large  flake  graphite  may  not 
be  quite  as  adhesive  as  the  amorphous 
grade.  1  am  satisfied  that  tlje  finer-ground 
flake  graphiti  adhesive  as  the 

amorphous  grade.     This  can  be  e; 
termined    by    inserting    a    piece    of    metal 
into  a  receptacle  of  each  of  the  varieties. 
Also,  as  to  the  point  of  adhesiveness,  on 
an    open   bearing   the   flake   graphite   acts 


in    the    same   manner   to   the    hearing   as    a 

thai   falls  1"  llu    ll '.  and 

which  is  difficult  to  pick  up.  because  tin 

■ii   the    lighl 
reallj 

.1.  M.  Win 


An   Oil   Separator 


iil  separator  shown  herewith  was 

d  tor  the  purpose  of  separating  the 

oil     from     the     mixture     collected     bj     a 

tor.      I  he     separator     was 


AN-   oil.   SEPARATOR 

n  the  grease  extractor  in 
the  exhaust  main  of  a  large  factory  and 
the  trap  through  which  the  mixture  for- 
merly passed. 

The  device  consists  of  a  separating  cyl- 
inder C,  about  4  feet  long  and  6  inches 
in  diameter;  an  inlet  pipe  D  2  inches 
in  diameter;  the  overflow  legs  P  and  1; ; 
the  pressure  equalizing  legs  F  and  M, 
with  the  connecting  pipe  .V;  the  valves  R 
and  5;  the  tap  R,  and  the  gage  glass  G. 

The  action  is  as  follows :  Steam,  oil. 
water,  etc.,  are  collected  by  the  grease 
extractor    and    flow    into    the    separator 


the  2-inch  pipe  ./.  the   valve  l< 

and   Hi'    pipe   D,  which  pri ije<  ts   about  j 

into  the  chamber  t  .     Tin    pip,    ,y 

d  into  t Ik  top  ,.i  the  I  -joint  on  D, 

so  that   the  exhaust   steam  present   there 

rough  N  into  /■  and  M,  lending  to 

similar    pi' 

ii    /    and  the  chamber  C,  which  is 

revenl   tl nstant  siphon 

iu-  contents  oi  ( 

As  the  contents   of  the   extractor   flol 

into  C,  thi   oil    risi    to  thi    top  and  do  not 

i    tnti  i  thi    ovei  flow   pipi    /'.    The 

highl   •  t   the   liquid   in   l     rise*   to  such  a 

point    that    the    pressure   head,   due    to   the 

ombined    weight    oi   the   oil    ami    wan 

i    to  thi    head  due  to  tin-  night  of 

tin   water  in  /J  at  O. 

\l  llu-  point,  any  addition  to  the  con- 
tentS  of  (  will  cause  the  water  lo  ov»er- 
liow  at  ( ».  into  the  pipe  E  and  out  through 
the  tra|i  into  the  drain,  until  equilibrium 
in  established.  I  hi-  anion  is  re- 
peated continually  as  long  a-  the  separator 
i  litis  causing  an  accumulation 
of  oil  in  (  .  which  can  be  drawn  off  at  the 
discretion    of    the    attendant    through    the 

tap  r. 

When  iln  separator  is  in  service,  the 
valve  R  is  open  and  the  valve  S  closed. 
In  case  it  is  desired  to  cut  the  separator 
out  of  service,  it  is  only  necessary  to  open 
the  valve  5.  The  contents  of  the  extractor 
then  flow   directly  to  the  trap. 

W.  W.   Parker. 

Chicago,  111. 


Pump  Repairs 


A  discharge-valve  seat  broke  and  cam 
out,  in  a  large  service  pump,  and  no 
having  an  extra  valve  seat,  a  blank  wa 
used. 

Two  circular  iron  disks  were  ptocuret 
a  little  larger  in  diameter  than  the  valv 
-eat.  A  hole  was  drilled  through  tl 
center  of  each  disk.  They  were  the 
placed,  one  each  side  of  the  pump  dec 
and  a  bolt  put  through  and  tightened 
place. 

As  these  valve  seats  were  of  the  wedi 
type,  we  placed  heavy  iron  disks,  as  shov 
in  Fig.  i.  on  opposite  sides  of  the  de< 
with  the  valve  seat  between.  A  bi 
w.i-  extended  through  to  the  suctii 
chamber  with  a  washer  and  nut  on 
a  wrench  was  applied  to  the  nut  and  t 
seat  was  forced  down  tight  to  its  pro< 
place. 

A  source  of  much  annoyance  was  i 
breaking  of  tin-  stuffing-box  gland  on  ' 
hrine  pump. 

In  Figs.  2  and  3  is  shown  a  split  gls 
that  can  be  put  on  in  a  few  minutes.  1 
two   large   screws   at   A    and  B   hold 
parts  together.  In  trying  to  pack  the  St'-' 

ioxes  at  the  end  of  the  coil<  on 
of  the  condensers  for  the  absorption  1 " 
chine,    the    packing    could    not    be   ea  * 
removed,  as  one   ring  was  hydraulic 
the  next   ring  lead  and  had  not  been 
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■i    a    numbei  it    was 

asily  accomplished  after  making  a  tool, 

m  at   Fig.  4. 
The  coils  being   i'i   inches  in  diameter, 
;  piece  of  pipe  large  enough  to  encircle 


■  '■  1, 


- 


M 

I 

c 

D 

D 

! 

FIG.    4 

ras  made  for  the  tool  a>   follows: 

t*A    inches    in    diameter    and    8 

tig,  and  J^-inch  holes  were  drilled 

ar<nd   the  circumference   near   one   end, 

•nia  hacksaw   used   to  cut  the   teeth,  a? 


show ti  I  hi  pipe  was  split  down  the 
•  1  lamps  made  \\  hen 
the  tool  was  adjusted  at  the  stuffing  box, 
mp  was  put  .in  as  shown  at  C. 
The  clamps  were  made  of  ,?  hi  inch  iron, 
t ' .    inches   wide,   with    '  j  inch   bolts       \ 

-    used  on  the  bodj 
to  turn  it. 

James  <  l   Sheridan. 
oklyn,  X.  V. 


Eoigineers    and    Oil 

It    was    with    considerable    satisfaction 
that  I  rrail  the  article  on  lubricating  oils 
bj    Messrs.   Wells   and   Scott-Tagg 
it    seems   to   have   eased    my   mind    on    a 

thai  1  have  always  felt  I  was 
somewhat  backward  about.  In  my  ex- 
perience,   which    is    lengthy    and    varied, 

1    the    subject    of   the   quality    of 
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• 
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oils  arose,  I  have  been  very  reticenl  in 
expressing  an  opinion,  and,  when  com- 
pelled to  say  anything,  have  always  made 
the  request  to  be  allowed  to  put  the  oil 
to  a  practical  test  wherever  it  was  to  be 
used,  and  have  formed  my  opinion  from 
the  results  produced  thereby ;  and  I  am 
free  to  admit  that  1  know  of  no  other 
way   to  judge  the  quality  of  an   oil. 

In  my  early  days  as  an  engineer,  I  used 
to  look  with  great  respect  upon  the  men 
who  would  take  half  a  dozen  small  bottles 
of  different  kinds  of  oil  and  sot  them 
•  •ti  tin  window  sill  for  a  certain  length  of 
time  and  then  very  confidently  pick  out 
at  were  the  best  (so  they  said) 
and  discard  the  others,  although  how  they 
arrived  at  their  conclusions  they  wire 
never  able  to  explain  to  me  in  a  suffi- 
ciently lucid  manner  to  enable  me  to  do 
it :  and  also  the  fact  that  frequently  the 
discarded  oil  was  later  given  a  trial  and 
produced  better  results  apparently  had  no 
effect  upon  their  ability 
oils 

Now,  from  what  I  have  seen,  and  thi 
results  of  many  arguments.  I  am  under 
the  impression  that  the  average  enginei  r 
can  know  very  littli 
puts  it  to  a  practical  test,  and  thi 
of  Messrs.  Wells  and  Scott-Taggart  seems 
to  bear  me  out.  I  think  that  imagination 
and.  with  some,  the  personality  of  the 
oil   salesman,  have  a  great  deal  to  do  with 


the  supposed  qualitj   of  the  oil.     I   know 
ise  in  particular  where  his  imagin 
ation   plai  ed   an  engineer   in   a  vei 

!  le  was  using  a  cer- 
oil  ..11  a  taoo 

:     nothing    else, 

in  his  opinion,  would  run  thai  engine  sat 
iffice  on< 
daj   an  u:i|  companj 

and  he  wanted  the  superintendent 
Ins  engine  oil,  which  he  claimed  was  fully 
as  good,  if  nol  a  little  better  than  the 
brand  thej  were  using.  1 1,,  engineer 
was  consulted  and  he  tlatly  refused  to  en- 
the  idea.  Upon  being  asked  by 
the   "super"   to  try   it   on   the  engine,   he 

tig    that   he   ha< 
thi     oil     in      1     formei     plao      and     was 
thoroughly    satisfied   thai    il    was 
i"  the  "il  he  was  using. 

That  apparently  settled  thi  matter  with 
the  "super  and  hi  and  the  "il  man  left 
and  went  to  the  office.  Right  here  is 
where  the  "il  man  introduced  his  very 
dark-colored  scheme ;  he  proposed  to  the. 
superintendent  that  he  send  a  barrel  of  his 
oil  to  the  plant  and  upon  its  arrival  they 
pump  it  into  an  empty  barrel  of  their 
own  brand  and  watch  when  it  was  sent 
into  the  engine  room.  This  was  an  easy 
matter,  as  the  oil  was  kept  in  .1  store 
room  and  the  requisitions  had  to  go 
through  the  "super's"  hands,  so  that  when 
they  sent  for  oil  the  next  time  the  "super" 
held  back  the  requisition  until  there  came 
an  urgent  call  from  the  engineer,  say- 
ing the  tank  was  empty  and  all  he  had  was 
in   two-gallon   measures  on   the  engine. 

The  barrel  of  "il  was  senl  up  immedi- 
ately and  of  course  it  was  the  new  oil. 
Nothing  was  said  about  it  and  about  a 
week  later  the  "super"  dropped  in  to 
have  a  talk  with  the  engineer,  when  by 
the  irony  of  fate  the  engineer  started  to 
talk  about  the  oil  sal. 

"Well."   said   the   "super."   "he  certainly 
was  a  talker  and  if  his  oil  is  as  good  as 
ins.   it   deserves   his  confidence." 

"Yes,"  said  the  engineer,  "but  it  is  not 
in  it  with  ours,  and  do  you  know  I  think 
this  oil  is  really  getting  better,  as  1  have 
cut  down  a  few  drops  on  the  bearings  and 
they  are  running  fine?  There  is  no  use 
talking,   there   is   nothing   like   it." 

"Oh!   Well.   I   think  it's  about   hal 

aid    the    "super;"    "I    sup- 

oil  as  good  as  ," 

naming  the  brand  they  were  using. 

"That  may  be."  said  the  engineer,  "but 
1    have   yet    to   see   it." 

"Well,  now,"  said  the  "super,"  "let  me 
tell  you  something,  the  oil  you  are  using 

is  the  company-  oil   ("the  new  oil) 

and  I  was  a  partner  to  the  scheme  to  get 
it  in  here.  I  did  not  do  it  to  humiliate 
you  in  any  way.  hut  merely  to  show  you 
(if  it  was  s"  1  that  your  imagination  was 
obscuring  your  judgment.  Y"it  have  ad- 
that  the  oil  seems  a  little  better 
and  I  expect  you  will  not  care  to  retract 
ment,  and  as  it  is  a  little  cheaper 
I  think  we  had  better  continue  its  use." 
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r.  "and 
I   will  admit  that  it   i  on  me ; 

but   1   honestl)    believed  the  othet 

at    the 

1    than    I    was 
that   .: 
M> 

1   do  011 
that  particular  engine." 

But   i  ->ed  out 

the  oil  man  ■  is  better 

US  know  to  our 
sorrow  ms    to    me,    judging 

from  the  standard  of  the  man  in  this  case 
tone  who  has  held  large  positions  very 
successfully)  that  it  emphasizes  the  fact 
that  the  average  engineer's  knowledge  of 
oil  would  fill  a  very  small  book.  This 
no  manner  to  be  construed  as 
"knocking"  the  engineers,  because  if  I 
understand  the  article  of  Messrs.  Wells 
and  Scott-Taggart,  the  practical  test  is 
the  only  one  of  any  value  to  the  engi- 
neer. 

I  should  like  to  cite  one  more  instance, 
which  happened  to  me  personally.  In  the 
article  in  question,  the  authors  state  "that 
no  one  would  think  of  putting  a  thin 
spindle  oil  on  a  heavy  engine  bearing:" 
and  yet  1  have  done  it,  with  apparent 
success.  We  were  using  a  very  good 
grade  of  engine  oil  on  a  mill  engine  which 
had  large  and  heavy  main  bearings.  We 
kept  our  oil  in  a  room  where  there  was 
very  poor  light,  and  upon  sending  for  a 
barrel  of  oil  discovered  that  although  there 
were  five  or  six  barrels,  none  of  them 
contained  engine  oil.  We  had  to  have  oil, 
so  I  told  the  men  to  send  up  a  barrel  of 
spindle  oil  and  we  would  try  it.  We 
tilled  the  cups  one  at  a  time  and  kept  a 
close  watch  on  the  bearings,  until  every- 
thing was  running  on  spindle  oil  and  you 
can  imagine  my  surprise  when  I  found 
the  bearings  running  cooler  and  apparently 
being  better  lubricated  than  before ;  and 
we  gradually  cut  down  on  the  feed  until 
we  were  using  less  of  the  spindle  oil 
than  we  had  of  first-class  engine  oil. 

Now.  if  that  wasn't  enough  to  jar  a 
man's  belief  in  what  he  knows  about 
oil.  I'd  like  to  know  it.  The  "super" 
came  in  later,  looked  at  the  oil  cups  and 
asked  me: 

"What  kind  of  oil  have  you  got  on  that 
engine?" 

"Spindle  oil." 

"Good  lord,"  says  he,  "that  is  no  good, 
it  only  cost  15  cents  a  gallon." 

"It  doesn't  matter  if  it  only  costs  15 
cents  a  barrel."  said  I,  "it  is  giving  better 
satisfaction  on  a  smaller  amount  than  any- 
thing that  has  been  on  this  engine;"  and 
I  was  in  a  position  to  know,  having  started 
the  engine  when  new  and  tried  out  differ- 


■mtil   we  decided   which   was  the 
d  that  I 
take  it  is  our  oil  ca 

of    cour  but     I    have    often 

I  why  it  was  that  contrary  to  all 
tions  that  spindle  "H  gave  such  re- 
sults.    But    it   only  to    repeat 
again    that    I    think 
very  little  about  oil,  and  I  somehow  don'l 

I   did  be- 
fore reading   1 

ggart. 

W.    X.    Wi 
Brooklyn.  X    V. 


chines    would    immediately    build    up    to 
normal  voltage. 

T.    A 
Quincy,  Mass. 


Trouble  with  Motor-Driven  Exciter 
Set 


Referring  to  inquiry  of  C.  L.  Greer, 
in  regard  to  trouble  with  his  motor-driven 
exciting  set,  the  trouble  is  due  to  the 
fact  that  the  induction  motor  driving  the 
exciter  receives  its  current  from  the  al- 
ternating-current busbars  which  are  af- 
fected by  the  action  of  the  short-circuit 
as   follows : 

The  short-circuit  causes  an  excessive 
current  to  flow  and  the  first  tendency  of 
this  excess  current  is  to  act  upon  the 
voltage  and  flux  of  the  generators,  as  the 
armatures  furnish  ampere  turns  fully  as 
nt  as  the  field.  The  phase  of  this 
current  caused  by  the  short-circuit  is 
one  giving  a  lagging  effect  and  is  very 
iizing  and,  consequently,  over- 
conies  the  normal  excitation  of  the  ma- 
chines. Thus,  the  rush  -of  current  will 
instantly  pull  down  the  voltage  of 


If    there    is    any    chance    at    all    for    the 
10  continue  running 
circuit,  it  must  In-  by  having   lead 
duction  11  in.  ,  1  l)  1  in  the  board 

at    a    point    In 
circuit-breaker.     The  win 

wired  up  from  line  wires, 
and  it  shuts  down  evi  i|  a  short 

circuit  occurs.     If  Mr.  Greer  would 
by  the  board  and  watch 
sufficiently  heavy  to  make  the  engine  slow 
down,  it  would  been  him  wli> 

the  trouble  occurs. 

The  lowered  electromotive  force  on  th 
line  causes  his  induction  motor  to  slow 
that,  in  turn,  slows  his  exciter  and  th 
weak  field  on  the  generator  follows.  Oc 
casionally  this  happens  at  our  plant  whe 
a  50-horsepower  synchronous  motor 
started,  and  if  it  happens  that  the  onl 
generator  that  is  running  is,  for  instanc 
a  half-loaded  75-kilowatt-ampere  machin 
the  result  stated  occurs. 

Francis  J.  Thompson. 

West   Raleigh,  N.  C. 


Bending  a  Pipe 

Piping  is  generally  laid  out  and  cut 
that  it  will  go  up  with  little,  if  an 

In  Fig.  1  is  shown  a  case  where  a  lar 
bend  had  to  be  put  in  from  the  mi 
steam  line  to  a  large  engine.  This  be 
screwed  into  the  throttle,  as  shown  at 
and  the  throttle  valve  was  screwed  on 
pipe  and  placed  in  position,  only  to  f 


the  generator  to  zero ;  and,  of  course, 
when  this  takes  place  the  indicator  motor 
driving  the  exciter  must  stop  and,  conse- 
quently, the  steam  set  must  be  resorted 
to  in  order  again  to  excite  the  fields  so 
as  to  build  up  the  alternating-current  cir- 
cuit. 

In  case  the  steam  set  were  operating 
at  the  time  of  the  short-circuit,  the  effect 
upon  the  generators  would  be  the  same, 
but  the  instant  the  short-circuit  burned 
off,   or   was   otherwise   removed,   the   raa- 


ut  as  shown  at  C.     Steps    I 
taken  to  get  this  pipe  in  place  by  ar 
ing  a  scaffold  as  shown   in  Fig.  2. 
some  earth  on  a  board  so  that  a  bri- 
be built  around  the  pipe  to  heat  it.    M 
the   pipe   was   thoroughly   hot   we  1 
on  the  blocks  and  the  bolts  at  C 
bend  was  soon  in  place.     When 
gasket   was  inserted  and  the  joints  1<)f 
tight. 

C.  R.  McGai 
Richmond,  Va. 
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A  Smokeless   Boiler 


Herewith  is  a  short  description  and 
encil  sketch  of  a  boiler  which  does  not 
lake  any  smoke  or  soot  and  in  which 
(earn  can  be  raised  from  cold  water  at 
o  degrees  Fahrenheit  to  180  pounds  pres- 
'jre  per  square  inch  in  ,^o  minutes  It 
as  been  tried  here  on  hoard  thi 
Glencairn,"  and  where  formerly  ten  tons 
t  coal  per  day  was  consumed  with  an  or- 


how  clearly  what  the  trouble  is,  I 
should  not  advise  him  to  follow  this  meth- 

ause  after  doing  the  work  in  the 
most  careful  way  possible,  the  indicator 
will  show  defect-  in  the  results  obtained, 
and  point  out  places  where  final  adjust- 
ments can  be  made,  so  I  advise  him  to 
proceed  with  the  aid  of  the  indicator. 

In  this  type  of  engine  valve,  the  main 
valve  has  positive  control  of  admission, 
release  and  compression  and,  like  the  plain 
slide  valve,  is  designed  to  give  these  three 


8p.c. 

-, 

2u.| 

III 

Smoke 
Boj 

Bmok 

Smoke  TabM 

Box 

*- 

_J 

\ 

\ 

Wins  Furnn 

-  z 

* — 1 

V 

MidJIe  Fur 

R 

yr     lo 

3 

"^ 

—           h 

A    SMOKELESS    BOILER 


Scotch    multitubular    boiler,    only 

•tht  tons  per  day  was  burned  and  for  one- 

<lf  knot    per    hour    more    speed.      This 

is  severely  tested  by  the  Glasgow 

lity    and    when    three   men    were 

once  there  was  just  the  faintest 

-moke  to  be  seen,  but  after  firing 

Ird  for  12  hours  no  soot  could  be  found. 

II  be  seen,  it  is  an  ordinary  three- 

narine  boiler,  the  prominent  fea- 

t  e  being  the  large   return  flue  through 

\  ich   the   gases    return    before    entering 

<    smoke  tubes. 

a  coming  back  through  this  large 

I     with  the  heat  from  all  three  furnaces 

I  ring  on  it  that  the  gases  get  thoroughly 

■!.    and    combustion    is    made    al- 

-fect.     After  passing  through   the 

s  ill  smoke  tubes  the  gases  pass  up  the 

in  the  ordinary  manner. 

George  Bell  Laidlaw. 
Hand. 


Valves  Require  Setting 

n  gard  to  the  diagrams  submitted 

"way  on  page  196  of  the  August 

r,  I  i»ive  herewith  instructions  for 

the  valves  correctly  so  as  to  get 

-rams. 

digrams  submitted  by  Mr.  Conway 

s'«    clearly  that  admission   is  very'  late 

ends,  but  later  on  one  end  than 

'bother;  that  there  is  no  compression; 

ise  is  late  on  both  ends,  but  also 

la  r   on   the   same   end   that    shows    the 

la  it  admission.     The  point  of  cutoff  ap- 

P**s  to  be  unequal,  also. 

r.   Conway  could   proceed   to   set   the 
vaes  by  the  marks,  but   since   the   dia- 


events  correctly  according  to  the  idea  of 
the  designer  for  that  particular  type  of 
engine :  hence,  there  can  be  only  one  posi- 
tion for  the  eccentric  that  will  move  the 
valve  correctly  to  fulfil  its  duty  in  the 
way  it  was  designed  to  do. 

The  point  of  cutoff  is  the  variable  point 
in  the  steam  distribution  with  this  valve, 
and  this  point  is  controlled  exclusively 
by  the  action  of  the  shaft  governor  and  its 
connections  with  the  cutoff  valve. 

Now,  the  diagrams  show  that  the  events 
controlled  by  the  main  valve  are  all  very 
late,  but  that  they  are  later  on  one  end 
than  on  the  other.  This  shows  that  the 
valve  does  not  travel  equal  distances  each 
way  over  the  ports.  To  correct  this,  first 
see  that  the  rocker  arm  rocks  equal  dis- 
tances each  side  of  its  central  (or  vertical) 
position  ;  if  it  does  then  the  trouble  is  not 
there,  but  in  the  length  of  the  valve  stem, 
which  must  be  changed  so  as  to  equalize 
the  travel  of  the  valve  over  the  ports. 
Now,  shift  the  main  eccentric  ahead  on 
the  shaft  in  the  direction  the  engine  runs, 
say  'j  inch,  measured  on  the  shaft,  and 
secure  firmly.  Now  speed  up  the  engine 
and  take  a  diagram.  The  diagram  now 
should  show  the  admission  earlier,  and  re- 
lease earlier,  but  it  may  not  show  any 
compression  yet.  If  this  is  the  case,  shift 
the  eccentric  ahead  another  'A  inch  or  so 
and  then  take  another  diagram,  noting  the 
changes  produced,  and  continue  as  stated 
until  the  diagram  shows  one  or  other 
of  the  admission  lines  vertical.  If  both 
admission  lines  are  exactly  vertical,  the 
eccentric  is  set  correctly,  but  if  only  one 
line  is  vertical  and  the  other  line  in- 
clines toward  the  center  of  the  diagram, 
adjust  the  length  of  the  main  valve  stem 


until  both  admission  lines  have  the  same 
amount  of  inclination,  and  then  shift  the 
main  eccentric  ahead  just  a  little  at  a 
time,  until  both  admission  lines  come 
exactly  vertii  al  N  our  main  eccentric  and 
valve  are  now  correctly  set,  and  your 
should  show  good  release  and  a 
good  compression  curve. 

It  may  be,  that  on  account  of  the  un- 
equal point  of  cutoff,  one  end  may  show  a 
high  terminal  pressui  'her  end 

show  a  negative  loop  ;  but  this,  if  it  occurs, 
will  be  the  result  of  too  light  load  or 
.1  boiler  pressure,  combined  with 
the  unequal  point  of  cutoff,  and  is  nothing 
to  be  alarmed  about. 

To  set  the  cutoff  valve,  which  will  cor- 
rect these  defects,  if  they  exist  as  a  result 
of  unequal  cutoff,  for  convenience  place 
the  engine  on  one  of  its  dead  centers ; 
loosen  the  governor  wheel  on  the  shaft, 
and  turn  the  governor  wheel  on  the  shaft 
so  as  to  bring  the  full  side  of  the  cutoff 
eccentric  on  the  same  side  of  the  shaft 
as  the  crankpin,  and  have  the  center  line 
of  the  eccentric  exactly  in  line  with  the 
center  line  through  the  crankpin  and 
shaft.  Secure  the  governor  pulley  in  this 
position.  Speed  up  the  engine  and  take 
a  diagram  and,  if  necessary,  equalize  the 
point  of  cutoff  by  changing  the  length  of 
the  cutoff-valve  stem  at  the  knuckle  joint. 
H.    W.    Benton. 

Cleveland,  O. 


I  he  indicator  diagrams  presented  by  Mr. 
Conway  seem  to  be  about  the  extreme 
from  this  engine,  as  this  particular  engine 
is  capable  of  producing  good  diagrams 
when  in  proper  condition.  The  engine  is 
very  much  out  of  adjustment.  The  Buck- 
eye valve  gear  is  not  difficult  to  set  when 
understood  and  treated  as  a  simple  gear. 
In  this  case  the  eccentric  needs  moving 
in  the  direction  to  cause  an  earlier  ad- 
mission of  the  steam  to  the  cylinder  and 
this  will  cause  an  earlier  closure  of  the 
exhaust  valves  and  more  compression, 
which  is  needed. 

One  of  the  first  steps  necessary  in  the 
readjustment  of  this  valve  gear  is  to  get 
the  lost  motion  out.  Then  see  that  the 
main  rocker  arm  is  properly  set :  that  is, 
when  the  eccentric  is  in  a  central  posi- 
tion this  rocker  should  stand  in  a  \,  rtical 
position,  and  should  move  the  sari 
tance  on  each  side  of  a  perpendicular  line. 
This  it  does  not  do  now.  This  main 
rocker  carries  the  smaller  or  cutoff-valve 
;nd  the  slightest  error  in  the  main 
rocker  will  be  very  noticeable  in  the  dia- 
grams, and  this  should  be  set  correctly, 
before  attempting  to  set  the  cutoff  rocker. 

The  supply  pipe  to  this  engine  had  better 
be  investigated,  also.  The  valve  gear  is 
in  bad  repair  and  adjustment,  as  well 
as  the  valves.  In  setting  the  Buckeye  en- 
gine valves,  set  the  main  rocker  first  and 
then  the  main  valve;  and  then  follow  by 
setting  the  cutoff  rocker  properly,  then  the 
cutoff  valve,  and  when  this  has  been  done 


\  •  -ii   will   find 


1    h.i\  ience   with   an 

and    make    ..1     Mr. 

on  volutions  per 

minute.      I    think    his    main    eccentric    is 

acting  1  Id  be  advanced  until 

rpendicular   admission    line, 

.mil  then  move  the  main  valve  toward  the 

mil  the  com- 

qual  t"  secure 

smooth  running. 

It  ma)  be  possible  thai  the  cutoff  valves 

ing  the  dead  center.  It  such  is  the  case 
ntaining   wheel    should   be    slipped, 

in  the  direction  of  rotation,  enough  for  the 

or   t"   control    the   engine   with   no 

["he   cutoff    •  m  ed    ad 

justing'.    This  is  done  bj  moving  the  cut- 

■  itT  valve  toward  the  end  of  the  lal 

may  be  some  other  details  to 
work  out,  hut  when  the  abov<  is  don< 
there  will  be  an  appreciable  reduction  in 
the  am.  consumed. 

JOHN      R        Ro 

Welsh,  La. 
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watching    to    keep    from    wasting    steam, 
when    the    water    was    low,    the    scheme 
shown  in  Fig.  i  was  resorted  to. 
inch  hole  was  tapped  into  one  of  the  well 

-.notion    lines,    just    o  rner    of 

the   pit  ;   a    I '  .-inch   pipe,   near   thl 
which  there  is  a  regulating  valve  such  as 
is    used    to    regulate    the    water    in    open 
heaters,    .m-nn.    for    a    suction    to    the 


September  7,  1909. 


Firing    Boilers 


Interesting  Condenser  Operation 

re  operating  a  condenser  under 
somewhat  unusual  conditions.  Ii  1-  of 
the  double  independent-jet  type,  and  is 
iie  steam  from  two 
igines,  -■!  and 
+2  by  48  and  15  and  30  by  36,  the  former 
running  at  83  revolutions  per  minute  and 
the  latter  at  120  revolutions  per  minute. 

The  condenser  pumps  the  water  from 
two  10-inch  wells.  85  feet  deep,  the  lift 
varying  from  r  to  3D  feet,  and  discharges 
against  a  head  of  40  feet.  The  diameter 
1-  14  inches  and  the 
water  piston  28  inches,  with  a  14-inch 
-trokc   common   to  both. 

The  average  vacuum  maintained  i-  26 
inches.  The  temperature  of  the  well  water 
is  about  56  degrees  Fahrenheit  the  year 
round.  About  80  per  cent,  of  the  water 
used  for  condensing  is  used  on  t  .■ 
machines  and  in  the  beater  room  of  the 
paper  mill,  for  which  the  engines  furnish 
power  and  light.  This,  of  course,  bring- 
the  cost  of  condensing  down  very  low,  as 
the  water  would  have  to  be  pumped  to 
tanks  on   the   roof  for  mill   use. 

The  condenser  pit  is  about  8  feet  lower 
than  the  engine-room  floor,  and  below  the 
sewer,  and  as  there  is  always  more  or  less 
leakage  around  the  stuffing  boxes,  and 
some  water  seeping  in  from  oul 
was  found  necessary  to  keep  a  siphon  go- 
ing all  the  time,  and  in  wet  weather  two. 
To  save  the  steam  necessary  for  those, 
and   also   do  awav   with  the   necessity   of 


pit.  (  )n  the  handle  of  this  valve  there 
is  a  cord  which  passes  over  a  pulley  and 
down  to  a  float  in  the  water.  In  this  way 
the  condenser  ha-  taken  care  of  all  the 
water   without   any   attention. 

Before  the  condenser  was  in-tailed  the 
water  for  the  mill  was  pumped  by  two 
Cook    deep-well    pump-       The    wells    are 


now  arranged  as  in  Fig.  2,  so  those  pumps 
can  be  used  in  case  the  condenser  is 
down,  and  either  one  can  also  be  used  to 
prime  the  condenser,  should  there  be 
trouble  in  getting  it  to  lift  ih, 
So  far  there  has  been  very  little  trouble 
from  this,  however.  , 

W.    C.    ScHt'F.LEK. 

East  St.  Louis,  111. 


["his   topic    seems   to   have   rais.  .1   quill 

a  discussion      I  did  not  expect   my   arridl 

ipe  criticism,  hut  would  remind  W 

rgent,    who    writes    in    the   July  r, 

number,   to  confine  himself  to  that   whicl 

was    written   and    implied. 

I    did    pot     saj     1I1. 11    a    in.     should   bi 
"stirred;"    1    particularly   said   this   -liouh 
ided  and  gave  reasons.     I  also  -an 
to  use  the  slice,  if  necessary.     Neither  di 
I    saj    that   a  man  from  the   farm  01     am 
thing   in  trousers"  could  learn"  the  dutie 
of  a  fireman  in  three  days;  indeed.  1  sai 
it  took  years  to  'become  proficient. 
What    I    did   say,   and    repeat,   was  th. 
1 -on   under  discussion   could   Art 
ji  1.    where    the    -team    would    hold     foi 
quarter  of  an  hour  with  one  piti 
I  know   it  would  not  be  wise  to  trust  hi 
with   the   water   level,   or   to  cm 
in  on  the  line  on   such  an  apprentices!)! 
Again,  the  other  duties  of  a  fireman  a 
not     under    discussion.       Also,    both    M 
White     and     myself    mentioned    the    fa 
which   Mr.   Sargent   states,  in  his  openii 
paragraph,  that  we  lost  sight  of. 

Will  Mr.  Sargent  tell  us  how  a  lirem 
who  has  to  be  continually  with  a  tool 
his  hands,  forcing  the  coal  to  burn  quid 
to  keep  the  pressure  up.  is  wasteful? 

There  are  plenty  of  such  job-  in  1 
world,  where  the  fireman  has  no  time  I 
the  "other  duties;"  a  water  ten 
to  them.  Assuming  the  operator  to  bi 
fireman,  .not  a  raw  laborer,  that  he  d' 
not  waste  -nam  through  the  safety  n 
or  shake  unburned  fuel  through  the  fi 
liar-,  where  is  the  waste?  I  am  kee 
interested  on  this  point  and  have  id  ■ 
about  it  which  I  reserve,  contending  I 
those  who  are  so  fond  of  using  the  phr 
•'economical  results"  should  offer  expla 
tions. 

The  method  of  firing  which  1  di 
was    for    general    guidance,    only, 
shape   of   the   fire   I   have    found   best 
natural     draft    and     compressed-air 
would    not    do    on    a    blast    job,    such 
I  low  den's  patent.     Here  the  coal  mus 
thrown   well    into   the  back   and   wing 
the   furnace,   as   I    found   this  was   « 
it  burned  quickest;  often  it  was 
before   I    could  get  back  with  the  ral 

The  aim  of  a  fireman,  when  it  is 
cult   to  get  enough  steam,  is  to 
surface  of  his  fires  at   the  greatest 
sible  heat  for  the  gn  ati  -1   length  ol 
This  he  sets  himself  to  do  the  best  Wi 
knows  of  under   the  circumstances. 
1.  -1   of  a  fireman  is  to  put  him  on  a  i" 
single-handed     job:     then     tin- 
knows  who  to  blame  for  | r  results 

To  fire  with  a  gapg  is  a  poor  >'• 
as  'lie  n-sult  is  all  connected  on  the  -  ! 
line,  and  if  the  steam  is  not  satisfa '0 
tin  engineer  often  pounces  on  the  «  n? 
man.     1  have  frequently  seen  this  dc- 

What  docs  Mr.  Sargent  mean  1 
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"it  took  everj  pound  of  steam  the  boilers 
could  make  to  keep  the  cars  mi 
He  probably  means  it  took  cverj  pound 
of  steam  the  firemen  could  make.  Whal 
would  he  have  done  on  the  job  he  de 
scribes,  had  he  been  -applied  with 


\\      Bow  di  \ 


As  VV.   i     Sargent,  in  the  July  27  nuni- 

eption    i"    Mr.    White.    Mr 

and    others    on    firing    boilers,    1 

explain  how   .1  saving  was  shown 

n   fuel   in   30  days   bj    a   change   in   coal, 

matching  the  draft   and   furnace  temper., 

;e1\    and   by   propei 

I  agree  with   Mr.  Sargent  that  you  can 

■ir   your    lire   ti  o   much    and    that    a    man 

anything  in  tn 

learn    the   duties   of   a   fireman    in 

.   s'  apprenticeship,  and  that  condi 

far   from  being   the  same   in  all 

in   regard  to  economical  firing. 

But   1   find   from  experience  that  an  in- 

lligent    and    willing    inexperienced    man. 

he  is  told,  will  make 

fireman,  rather  than  one  who  has 

me,  "r  who  ha-   idea-   from   some 

I  nt  where  the  conditions  are  not 

\n   editorial,   in    the   same   number,   on 
draft   speaks  volumes,  as  the  suc- 
rssful    combustion    of   any     fuel    depends 
g  11  id   draft, 
re    burning   a    run-of-mim 
itained     considerable     slate     and 
i    badly,    but    upon    request    nut, 
-lack   from   the   -ante  mine  were 
and    a    comparative    30-daj    test 
ide  on  each. 

lave  adopted   the   marine 
ith    thin   coal,    or   by   throwing   a 
five  minutes,  and  by  firing  every 
•r  at   this   interval   an  even   fur- 
perature  is  obtained. 
ring  -baking  grates,  the  fires  are 
nst  before  tiring,  every  two  hours 
iher  door,  with  a  T-hook  which 
'  ack   and    forth   under  the 

the    grate    bars,    but    never    up 
■he  tire.     Thi-  works  the  ash  and 
through,   making  a   bright    ashpit 
in,   bright    tire   which    keeps   the 
Distant. 
throwing   a    tire    every    five    minutes. 
1st    throw    a    light    one,    and    well 
to    keep    the    grate    bars    evenly 
and  it   i-  surprising   how   • 
in  will   learn   when   a   light 
and  that  it  is  to  his  inter* 

•    every    fireman    and    engi- 

'■  -   that   if   the    steam    drop-   8   or 

Is   with   a   load    it    requires   some 

pading  to  gel   it  up  again. 

continual  thin  tire  which  must  be 

intervals,  the  furnai 
•   a  bright   red   all  over,  and   if  the 
st'k  temperature  is  not  much  In  1 
ri  rees  and  the  drat-  is  what  it  should  he. 
1    results    from    the 


fuel  you  are  using,  with  very  little  smoke, 
In  handling  the  peak  loads  we  find  that 
instead  of  four  light  shovelful-  111  everj 
other  door  at  the  live-minute  interval,  it 
requires  fivt  or  six,  well  spread,  to  hold 
the  -team  very  near  the  popping  point,  and 
if  the  load  should  drop,  a  quick 
of  all  ashpit  doot  -  will  pn  1  nil  th.  boilers 
from  popping. 
In  the  comparative  test  of  the  coals,  se> 

eral    Ion-    less    .if    the    nut.    pea    and    -lack 
were  burned  than  of  the  run  of  mine  with 
the  same  load  and  number  'if  engim 
for  30  days,  and  there  being  .1  dil 

of    35    cents    per    ton    in    favor   of   the    nut, 

-lack,    interest    In    the    n< 
was  quit!    noti 
If  you  h.n  1    ampli    bi  lilet     apacitj    1  ami 
Id  h  ivi    For  eci  >w  >mj  ami  safety  1 

to    he    ready    for    an    emergency,    the    tires 

may  be  cleaned  one  dooi  at  a  huh.  l.v 
throwing  the  fresh  coal  jusl  before  clean- 
ing in  the  center  of  -,  two-door  furnace 
for  a  few  times,  and  when  one  -ide  is 
cleaned  wing  it  ovei  to  the  clean  side. 
By  doing  tin-  you  will  not  lose  much  of 
your  furnace  temperature,  as  you  have 
a  good  fire  on  one  side  all  the  time. 

Bv  disposing  of  ash  and  cinder-  everj 
11  -.  with  possibly  a  few 
from  each  tire  door,  plenty  of  time  is 
given  the  ash  wheeler  to  dispose  of  ail  of 
it  before  the  regular  time  of  thorough 
cleaning,  which  is  only  twice  in  twenty- 
four  hours,  or  once  each  shift. 

With    the    run-of-mine,    or    most    any- 
coarse  coal,  we  were  cleaning  fires  about 
half   the    time,    and    they    were    never   as 
atisfactor)     as    with    nut,    pea    and    -lack 
fired    a-    explained 

W.  D.  Rannkv. 

i  !i  ilumbus,  1  >. 


ingenuity    unless  it   also  COStS  le--  than  the 
other  wav 

1    P    Pkarce. 

ter,  X.  II. 


Repairing  Pump   Rods 


On  page  102  of  the  July  20  issue,  Lewis 
1      R<  j  i-  a  method  of  making 

worn  pump  rods  as  good  as  new  by  turn- 
ing down  the  worn  part  and  driving  on 
lira--  tubing,  which  1-  then  turned  to  the 
correct  si/e.  This  method  is  undoubted!] 
economical  in  some  case-,  hut  I 
warn  an  engineer  from  advocating  it  he- 
fore  he  has  examined  and  measured  up 
n  rod  and  compared  it  with  the 
nearest  commercial-  sizes  of  brass  tubing 
procurable,  for  it  may  happen  that  the 
inside  diameter  of  the  tube  is  le 
the  diameter  over  the  thread-  1  n 
of  the  rod,  anil  if  so  it  would  not  be 
Js  method.  Then  it 
may  he  that  it  would  form  only  ; 
the  shoulder  the  pi-ton  slips  against,  per- 
haps the  tapered  part :  and  in  these  cases 
the  economy  wi  uld  he  doubtful,  as  the 
amount  of  machine  work  and  fitting  may 
cost  more  than  a  new  rod  and  "the  old 
man"  nowadays  does  not  give  ci 


Gage  Cocks 


Referring  to   Mr.   Kennett'fl  method  ,u 

rig  gage  co.k-,  a-  described  in  the 

\ugu.-t  ,i  number,  I  doubt  if  many  engi 

neers   would   care   to   substi 

good  water  column  properlj  installed.    To 

cut    three    holes    In    the    tubl       heel     ol 
boiler,   within  a   few    inches  of  each  other, 

irable  .md  tin  thne  separate  pipes 
.  xti  nding    halfwaj    ai  ross   the    head    ami 
the   front   will   he   found   iii   the 
aning  and   in- 
ilumn,  with  1 
cocks,   1-   -'apposed   to   re- 
ceive    the     attention     accorded     .nr. 
automatic  device.      The  piping  to  and  from 

•mi    should   he  a-  direct   a-   pos- 
sible   and    all    turns    made    with    1 
with    the    unused   openings    closed    with    a 
substantial  brass  plug. 

The  column  should  l»  connected  to  the 
piping  with  ground-joint  unions  close  to  the 
column  and  the  blow-down  from  the  -e.li 
ment  chamber,  also  attached  with  a  union. 
When  installed  in  this  manner  it  can  be 
taken  down  in  a  few  minutes  and  by  re- 
moving the  hra-s  plug-  can  be  kept  clear. 
The  frequency  with  which  this  is  done 
will  depend  on  condition-;  the  writer 
has  known  columns  to  run  for  years  with 
no  sign  of  "lining  up." 

The  pet  cock,  which  is  usually  found  in 
the  bottom  glass  connection,  should  he 
omitted,  a-  it  1-  inconvenientl)  located 
to  use,  will  not  -tay  tight  and  will  rapidly 
corrode.  In  its  place  install  a  small  pipe 
extending  down  '"  .1  globe  valve  and  con- 
necting into  the  column  blow-down  pipe. 
The  column  should  he  of  a  type  having 
a  flanged  top  bolted  on  so  that  the  in- 
terior can  he  easily  cleaned.  The  glass 
Should  have  quick  closing  connect  1 
erating  bj  chains  from  the  floor.  The 
usual  compression  try  cock,  with  vv..,,d 
wheel,  and  which  requires  a  ladder  to 
reach,  should  be  replaced  In  .1  le-. 
closing  with  a  spring  or  weight  and  op- 
erating by  a  chain  from  the  floor.  By 
being   thus  conveniently  reached,  they  will 

he  used  where  the  compression  type  would 

he  allowed  to  corrodi 

The  firemen  should  he  instructed  to 
Mow  down  t!ie  column  and  glass  daily 
and  to  make  frequent  use  of  the  trycocks. 
It  vvuld  be  good  practice  for  the  man  in 
charge  when  making  inspection  rounds  to 
blow  down  the  glass  and  note  the  prompt- 
lie.-  with  which  the  water  returns.  Ar- 
ranged as  described,  it  can  be  quickly 
done.  It  is  difficult  to  see  how  such  an 
arrangement  for  indicating  water  level 
can   he   improved    upon. 

Lewis  C    Reynolds. 

Willard.  \    V 
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Eapert   Advice 


"ally.  1  should  like  to  shake  hands 
with    Henrj    1>    Jackson    for   his   expres- 

n  the  June  23  issue.  I  wholly  agree 
with  him.  11.  E.  Samuels  has  an  opinion 
that  keeps  him  in  a  class  by  himself. 
1  here  has  never  yet  been  a  man  who  knew 
all  about  am  irofession,  and 

it    behooves    all    engineers    to    be    awake 
tact  that   stationary  engineering  is 
a  profession  and  an  endless   study.     We 
may  kn  •   there  are  a  host  of 

men  who  know  vastly  more;  we  can  never 
know  it  all. 

Here  in  Ohio,  where  we  have  a  license 
law.  I  personally  know  several  men  op- 
erating in  small  shops,  box  factories, 
planing  mills,  etc..  who  have  licenses,  and 
so  far  as  their  "bosses"  are  concerned 
their  work  must  be  satisfactory,  or  they 
would  not  be  kept  in  their  employ;  and 
yet  they  do  not  know  how  to  set  the 
valves  of  their  own  engines. 

in  illustration:  In  a  planing  mill 
there  are  three  boilers,  about  60  inches 
by  14  feet,  supplying  steam  to  one  22x42 
"\\  right"  engine,  running  at  80  revolu- 
tions per  minute.  Two  firemen  are  worked 
hard  and  an  engineer  is  employed  who  has 
a  'first-class  license;"  three  men  in  all, 
and  I  know  positively  that  most  of  the 
trouble  (and  there  is  a  lot  of  it)  is  in 
the  engine.  One  week's  time  of  an  ex- 
pert would  remove  one  boiler  from  ser- 
vice and  at  least  one  fireman ;  but  one 
man  ought  to  do  the  job  himself  and 
have  a  good  time,  too. 

This  plant  is  the  worst  of  any  I  know 
of  at  present,  but  I  know  of  several  in 
almost  as  bad  a  condition,  and  some  of 
the  engineers  would  be  quite  "huffy"  if 
an  expert  were  employed  to  straighten 
matters  out. 

One  engineer  I  talked  with  once  told 
me  that  he  considered  that  he  "owned" 
any  plant  that  he  had  charge  of,  and  that 
the  proprietor  had  no  right  to  employ  an 
expert,  a  machinist  or  anyone  to  do  any 
work  of  any  kind  on  the  power  plant, 
without  first  consulting  him.  This  man's 
boss  allowed  him  to  superintend  the  in- 
stallation of  a  new  boiler  recently.  The 
boiler  was  set  up  and  a  boil 
built  over  it  after  the  boiler  was  set. 
The  wall  of  the  boiler  house  and  the  boil- 
Ig  were  built  solidly  together,  no 
allowance  being  made  for  expansion  of 
the  boiler  shell,  and  no  space  provided 
around  the  shell  up  to  the  fire  line.  The 
boiler  has  been  in  use  daily  for  about 
five  months  and  now  the  boiler  house  is 
falling  down  from  the  cracking  of  the 
walls,  caused  by  the  expansion  of  the 
boiler  shell.  An  expert's  advice  would 
have  saved  this,  yet  this  is  one  of  the  en- 
gineers who  is  so  well  posted  that  he 
does  not  require  an  expert  in  his  plant, 
and  he  is  his  own  worst  enemy;  the  ex- 
pert would  be  a  friend  to  him.  if  he  were 


H.  W.  Benton. 


a   broad-minded   man.   and    awake   to   his      is   slowing  up  all   around   and   as  a  mat- 
ter of  fact  the  hot  bottle  will  never,  never 
get   cold   and   the  cold  bottle   will   never 
never  get  hot. 
The  question  is,  which  happens  first? 
S.    B.   Redfield. 

t,        «  ,  r->      1      <^       •  New  York  City. 

1  hat    Vacuum   Bottle  (Question 


own   opportunities 


ind,    O. 


On  page  284  of  the  August  1;  number, 
I  notice  that  Melvin  E,  Weil  thinks  he 
has  put  us  all  to  shame  by  the  manner 
in  which  he  considers  that  he  has  answered 
the  question  of  why  the  patent  vacuum 
bottle  will  do  as  its  advertisers  say  it 
will  .hi,  that  is,  remain  cool  three  times 
as  it  will  remain  hot. 
Mr.  Weil's  analogy  of  comparing  the 
flow  of  heat  o>  the  tlow  of  water,  and 
his  application  of  the  term  "pressure"  to 
the  flow  of  hi  pretty  indeed, 

except  that  he  forgets  that  not  only  may 
heat  be  considered  as  flowing  under  "pres- 
sure," but  also  he  must  consider  that  heat 
has  "volume"  as  well.  It  is  all  right  to 
say  that  the  hot  liquid  has  a  difference  of 
180  degrees  of  temperature,  constituting 
the  pressure  tending  to  cool  it  off,  and 
the  cold  liquid  has  a  pressure  correspond- 
ing to  60  degrees  tending  to  warm  it  up 
and  that  therefore  there  is  three  times  as 
much  tendency  to  cool  off  the  hot  liquid 
as  there  is  to  warm  the  cold  one;  but  Mr. 
Weil  forgets  that  the  quantity  of  heat 
transferred  in  the  two  cases  should  also 
he  taken  into  account. 

The  quantity  of  heat  to  be  transferred 
is  of  course  in  each  case  the  weight  of 
the  liquid  multiplied  by  the  specific  heat 
of  the  liquid  and  by  the  temperature 
change.  Bearing  this  in  mind,  it  is  easy 
to  see  that  while  the  hot  liquid  has  three 
times  the  so-called  pressure  to  cool  it  off 
as  the  cold  liquid  has  to  become  warm, 
there  is  also  three  times  as  much  heat  in 
the  hot  liquid  to  be  transmitted  as  there 
is  in  the  cold  liquid,  presuming  of  course 
that  the  bottle  contains  the  same  kind  of 
liquid   in   each   case. 

Now.  then,  why  should  one  process  take 
longer  than  the  other"  This  problem  can 
be  solved  by  integral  calculus,  but  I'm  not 
'i<»  it  that  way  for  two  reasons: 
first,  the  publisher  doesn't  like  integral 
signs  in  the  paper  and,  second,  I've  for- 
gotten how  to  integrate. 

Let's    get    down    to    hard    tacks.      Mr. 
I    quite    correctly,    that    the 

proportional  to  the 

re  difference.  Well,  as  the  hot 
liquid  gets  colder  and  the  cold  liquid  gets 
hotter,  the  temperature  difference  or"pres- 

growing  less  and  less  and  con- 
sequently the  rate  of  heat  transference 
is  also  decreasing.  There  will  come  a 
time  when  the  temperature  difference  is 
so  small,  that  the  rate  of  heat  transference 
's  so  exci  ;  iw,  that  the  tempera- 

ture difference  is  decreasing  so  slowly, 
that  the  rate  of  heat  transference  is  be- 
coming so —  etc.  That's  where  the  integral 
sign  would  come  in.     Anyhow,  the  thing 


Cylinder  Lubrication 


In  the  early  days,  many  engines  ra 
without  cylinder  oil.  Tuft,  of  Springfiek 
Mass.,  made  no  provision  for  getting  0 
into  the  cylinder. 

On   a   trip    up    from   Sandy   Hook,  0 
the    "Monmouth,"    the    engineer    told  tr 
that  his  pair  of  three-cylinder  engines  ha 
had   no   cylinder   oil   for   four  days.     0 
a  trip  on  the  "Bridgeport,"  running  fro 
New  York  to  Bridgeport,  Conn.,  the  ei 
gineer  said  that  no  cylinder  oil  had  be< 
used  for  three  years.     He  also  said  th 
he  was  once  on  a  steamer  and  saw  tl 
engineer    starting    out    with    his    cylind 
lubricator  disconnected  and  called  his  ; 
tention   to   it,   and   was  informed   that  I 
oil   was   used   and   that   he   could   do  t 
same   by   simply   making   up  his   mind 
it.     He   said   that   when   he   first   start* 
when    steam    was    shut   off    there   was 
good  deal   of   groaning,   but  he   stuck 
it  and  in  a  few  days  the  groaning  stopp 
and  his  cylinders  and  valves  had  been 
good  condition  ever  since. 

Where  surface  condensers  and  verti 
engines  are  used,  it  would  be  good  pol 
to    investigate    and    see    if   this    could 
done,  as  the  saving  in  cost  of  feed  wa 
or  of  cleaning  badly-scaled  or  dirty  b 
ers  would  more  than  pay  for  an 
coal  cost  caused  by  friction.    Vertical 
gines  lend  themselves  readily  to  this  p 
cedure,  the  chief  trouble  being  with 
valves. 

One   engineer   learned   that  the  io,< 
horsepower     engines     of     the     steam 
"Etruria"    used    a    smaller    amount   1 
pure  mineral  oil  in  a  six-day  trip  than 
used  in  a  twelve-hour  run  on  oni 
own  64-inch-  low-pressure   cylindi 
compounded  oil  at  that.     The  en: 
the    "Etruria"    could    sepain      iln- 
amount  of  mineral  oil  from  the  feed  w 
but   the   large   quantity   of   compoi 
could  not  be  separated,  and  he  had  to 
$12,000  per  year  for  feed  water. 

There    is    more    friction    without 
which   means   more   coal,    inli 
running  without   oil   claim   that  no  1 
coal   is   used.     When   valves   have  t 
handled  by  hand,  this  is  readily  see 
Locomotives   used   to   be  oiled   fn 
cup  and  pipe  leading  to  the  steam  1 1 
When  steam  was  shut  off  there  was  "■ 
cient  suction  to  draw  the  oil  in  whe-  hf 
cock  was  opened. 

The    throttle   valves   were   slidi 
and  would   lift   from  their  seats  lik  ~>x' 
dinary  slide  valves.  Sometimes  after   <e 
had  gone  over  with  the  steam  these  1  'M 
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mold  act  as  though  they   were  weighted 

Sown.  and  in  switching  operations  it  was 

uril    work    to   handle    them.      Oiling    the 

cylinder  and  then  throwing  the  lever  over 

md    changing     the     engines     into     com- 

ir  under  the  lhrot- 

■  1  .«>    "i    oil   so   that 

mid    work    easily. 

Ii    to  make  a  person 
that   then-   u.i-   no   excess  of   frie- 
nded  steam   surface.      It    is 
question   of  which    i-   the   more 
I.    feed    water 
tiling    boilers,     or    a     little     extra 

\  Under  and  mineral 

ind   in   apparently   the   same    form 

hat  it  was  before  entering,  the  probability 

s  it  has  done   ii"   good.     When   a   white, 

nilky  substance  is  found,  it  indicates  that 

od    work;    in    other 

not    oil    but    the    result   of   the   oil 

>  what   should   lie   seen.     This   applies   to 

•  where  there  i-  moisture  present, 

f   this   it    is   important   that 

thing  in  the  oil  that 

ilsify   or  mix   with   the   moisture, 

specially  in   single  and  low-pressure  cyl- 

The  best  grease   for  soapmaking  is  tal- 
d    it    emulsifies    thi 
nd  a^  a  lubricant    is  the  best   of 

to  use  it  alone,  even  if  acid- 
llow  is  advert 
Tallow   has   a    low   viscosity   and    fairly 
•h  test,  sn  that  it  does  not  \ 
1   the  requirements  of  t1 
:  but  it  is  an 
with   water. 

trouble  with  cylinder  oil  is  due  to 

n   of  the  valves.      Of   late   years 

n   riie   practice   in   many   Corliss 

to   make    the    ends    of    the    valves 

ports    from 
nd  as  they  are  madi   round,  tin  re 
'  atice   for  a   moderate   ami 

places   and    lubricate 

-   had  to  an  abnormal 

f  cylinder  oil  to  keep  this  wholly 

thing  quiet. 

charge  of  four   14  and  .22  by  42 

11  -     running     at      120 

ns  per  minute  that  had  this  fault. 

■  ngines    had    been     run 

•he  building  contractor,  and  when 

the  men  were 

barrel    of    cylinder    oil    in    four 

two  of  the  engines  running  twenty 

r  day.     The   steam   pressure  was 

-  tperheat  at  the  engines  from 

s    on  how   the 

■arried   the   water.      The   receiver 

was   35   pound'..      I    tried   to  cut 

p    the    cylinder   oil    but   was    met 

story  of  the   groaning.     I   told 

let    the    engines    groan,    it    was 

'"ply  due  to  those  long  en  ' 

'  no  hurt.     As  soon  as  possible 

'f  the  valves  and  turned  down  the  ends, 

J  ving  about  an  inch  bearing,  and  groov- 

':   that    so   it   would    be    lubricated.      I 


nd    gave    each    man    a 

certain  amount  [or  his  watch  and  instead 

[    .1   barrel   in    four   days,   it    wo  lid 

I  months,  one  engine  running 

iuts  and   tin    si  1  ond   about 

1     eight    hours.        I  1 

cents,   and   was   compounded   with   neats- 
foot.      1  .  (o-cenl    oil    of    the    same 

stock  v.. is  used,  but  not  filtered. 

place  I  had  a  -•_'  ami  38  ! 
gine,   running  at  00  revolutions,  and   a    16 
1  ngine  driving  a   variable- 
speed   air  compressor.     Thi 
sure  was  [65  pounds;  no  superhe; 

main-engine      receiver      pressure 

pounds,  «  ith  a  surface  condenser. 

In    the    high-pressure    cylinder    we    used 

a  light  oil   (  35  ci  nts),  thai 

and    in    the    low  pressure    a    33  1 
compounded    with    an    oil    thai    separated 
easily    from    the    water,    and    with    a    tank 

separator  wc  had   feed   water    free   from 

.  il. 

The  manager  was  young  and   was  hyp- 
.   an  "il  agent  and  bi  iugh(  a  65- 

cent    oil,    nearly    all    mineral    and    of    high 

I  in  erigini  a  ith  pis- 

ton valves  and  oil  worked  fairly  well  but 
did  not  oil  the  Corliss  valves  on  tl 
.'.  ell  as  the  other. 
\1h  ut    this    time    the    old    '-ngine    was 
abandoned  and  replaced  bj    a  25  and  50 
bj     -'4    Corliss     vertical    running    at     150 

•is.     The   viscosity    was   1 
for    the    high-pressure    cylinder    and    the 
flash  point  and  viscosity  too  high   for  the 
low-pressure  and  the  ends 

Even  after  working  down  to  a  short 
hearing,  it  would  groan  when  a  reasonable 
amount  of  oil  was  used.  To  get  the  oil 
to  feed  all  around.  I  put  in  about  25 
per  cent,  of  machine  oil,  which 
the  viso  siry   and   flash   point 

The  high-pressnr.    -  not  re- 

quire high  viscosity  and  the  low  pi 
1-  st,    if   manui 
oils    an 

I  think  it  douhtful  if  low-pressui 
zontal   cylinders    can   he    run    with  ' 

and    compounded    oil    at    that.      With    the 

ines  ami  four  smaller  oni 
quired  about  a  barrel  of  oil  a  month. 

W.  E.  Crane. 
I:  "bin.   X.   V. 


The  editorial  on  "Cylinder  Lubri 

brings  to  mind  an  experience  with  a  cut 
cylinder.      It    was    the    low-pressure    cyl- 
inder  of  a   compound   condensing   Corliss 
engine.    16   and    .no  by    42    inches,    running 
60  revolutions  per  minute,  with  100 
boiler    pressure    and    1;    po 
Upon  taking  chai 
first    things    looked    into    was    the   internal 
erudition  of  the  cylinders  and  vah  ■ 
bers.     Thi    bottom   and   part   way  up  the 
sides   were  considerably    scored 
surface  roughened,  seemingly  for  want  of 
oil.     The  walls   of  the  high-pressure  cyl- 
inder were  in  excellent  condition. 
The  low-pressure  piston  was  dismantled 


I.     The  sharp 

:    the    bull    rings    and    steam    ring 

]    spring 

ti  am   ring 

style  of 

Alter    the    piston    \i  bled,    the 

cylinder    was    well  the    head 

put  on.     Cylinder  "il  was   fed  to  the  in- 

1  ii] 

ure  cylinder  at 

iouI   four  drops  per  minute, 

making    the    am  per    watch    of 

<  ight   hours.   1 '  '2  pint  .  pint  per 

hour.      The    engine    was    run    for    a    week, 
cutting 
occurred.      But   in   order   to   make   sure,   at 
week  the  low-pressure  head 

amined    from    1  There   was   a 

marked    improvement,   and 
that  in  >'  time  the  roi 

surface    at     the    bottom    and     sides     would 
again    become    smooth    and    take    on    that 
glass-like    polish    which    is    desired.       \ll 
the    rings    were    turned    round    ti 
position,  with  the  idea  of  preventing  any 
opportunity    for    seining    to    occur.      The 
cylinder   was    coated    with   oil,   cl 
and  run  for  another  week  as  before.     This 
treatment    was    continued     for    a 
turning  the  rings  to  a  new  bottom  hearing 
each     time;     a    'noticeable     improvement 
showed    up    right    along.    Every    time   an 
examination  was  madi  surface 

Under   was    found    I  ! 

with  a  film  of  oil,  and  no  matter  on  what 
part   the  hand   was   placed   il 
that    the    surfaces    ware    certainh 

lining  oil.  After  a  few  such  over- 
badings, and  bj  carefully  watching  at  all 
ring  operation  that  the  cylinder 
got  the  four  drops  per  minute,  a  glazed 
surface  gradually  came  on,  and  never 
again  was  there  any  trouble  from  cutting 
ring.  The  engine  is  running  to- 
day, and  I  ervice  about  1 
years. 

It  may  be  thought  by  some  that  a  pint 
and  a  half  of  cylinder  ..il  for  an  cight- 
h"ur  run  of  such  a  cylinder  i-  too  much, 
but  judgment  suggested  that  quantity,  and 
owed  that  it  was  about  right. 
It  might  perhaps  ha  di  >wn  a 

small    amount    without    scoring    tl 
inder,   but   at   any    rate   the  error,   if  any, 
was   on   the   right    side. 

il  that  was  used  was  suit   ' 
the   purpose   and    COSI    33   cents   per  gallon. 
ighl   hours   wi  ■ 
-  cents  for  the  run.  or  0.7-2. 
per    hour.      The    average 
Under   all    day 
was   50,   so   that   50  horsepower   for  one 
hour  cost  4/5  of  one  cent  for  lubrication, 
and  "i 

or  0.0l6  cent   per  horsepower-hour. 

Charles   I    Mason. 
Scranton,  Pent). 
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Methods    of    Measuring    the    Flow   of   Water 

Tank  Measurement,  the  Tank  Orilice  Method  and  Direct  Measurement 
by    Orilice    in    1  hin    Plate.      Calibration    of    Flow    through    a    Valve 

BY      FRANKLIN      VAN      WINKLE 


rally    employed    for 
ic    and    industrial 

leasuring  it.>  flow  arc  of  in- 
i  all  branches  ing.    Se- 

of  a  method  of  measurement  will 
naturally  depend  upon  the  economy,  con- 
venience and  accuracy   required.  Measure- 

nmcrcial    imp 

be  made  in  a  manner  that  is  both  convinc- 

t  !       to    allay 

bsi  quentbj  arise  in  the 

mind   of  the   i  conducts   the 

ment,   but    also    that    he   may   be 

irepared  to  meet  reflections  likely 

n    his    work   by    uninformed 

and   interested   erities.     While   ac 

ding    importance,    the    rule 
in    surveys   and   other  en- 
gineering   measurements    respecting    pre- 
f   method    and    refinement 
holds  true  with   respect  to  prac- 
tical   hydraulic    measurements,    viz..    that 
refinement   carried    further    than    the    de- 
iion    demanded    of    the    re- 
sults only  ten  ults,  and 
is     of     no     possible     advantage     beyond 
scientific  in:  i 

Tank  Measurement 
When    sufficient    head    is    available    for 
delivery    and    discharge    from    a    suitable 
rm  of  tank,  un- 
lly    the    simp'  ■     meth- 

od  of   gaging    flow    i-    by    tank    n 
ment.      I  in  catching  a  known 

quantity  of  water  and  observing  the  time 
required.     The  greater  the  depth  of  tank 
cent,   of  error 
greater 
■me    caught    per    charge,    the    less 

per  charge.  When  th. 
is    of   c 

cult   to   shut    it    off   instantaneouslj    front 

te  when 

to    divert    the  'ill    the 

g  tank  precisely  to  a  mark.     On 

this   account   the   level   of   water   •■ 

b 
noted,  and  the  capacity  of  the  tank  care- 
fully ca':  ■•  filling, 
simpler  forms 
of  tank  is  i  form  of 
tank  is  ir-  :alcula- 
ity  em- 
ployed can  be  calibrated  by  drawii 
known  measures  of  water,  or  by  weighing 
the  quantities  required  for  filling  or  drawn 
down    from   the  point=   of   fillings. 

It  may  seem   superfluous  to  call   atten- 


are  introduced 

i 

ring   tank,      [ni  xact- 

ness  in  these  respects  leaves  uncertainties 

in  the  mind  of  the  experimenter  and  casts 

10  Its   as   unworthy 

of  confidence  in  am  precision. 

However  confident  one  may  be  of  the  ab- 

unt    should  be 

determined     by     test,     and     any     material 

amount  should  be  accredited  to  the  flow. 

Careful  should    be    made    to 

ascertain     if     there     is     any     reduction     in 

volume  when  the  measuring  lank  is  left 
standing  filled   to   the   different   points   of 
'  arges.     If  the  rate  of  leak- 
age   is    inappreciable    when    the    tank    is 
the   charging   points,   then   error 
I  cted  fn mi  cal- 
culations,  but    the   rat.     should   1"'    noted 


FIG.     I.     TANK-ORIFICE    METHOD 

i'h  other  data.  Strictly  speaking, 
the  rate  of  leakage  should  be  determined 
at  a  large  number  of  levels  and  duly 
accredited  in  the  result  according  to  their 
rate  and  the  time  required  by  the  flow 
under   measurement   to   lill    the   tank  from 

h    level   to  another. 
\n  absolutely  tight   tank   i     -.  Idom   ob- 
tainable,   especially    for    measurement    of 
large  quantities  at  a  filling,  and  all  causes 
for   errors   incident   to   leakage   should  be 
minimum.     Estimates  of  the 

•'  an  i  rdinar  ,   pi  md   or 

other    irregular   cavity    in    earthwork    are 
nsi     of   ac- 
curate   hydraulic-tank    measurements    be- 

!  the  uncertainties  in  computation 
of  their  capacity,   and  the   undis 
losses  from   seepage  and   evaporation. 

Tank-orifice  Method 
Measurement    of  orifices    or 

)    directing    the    flow 
discharging  ca- 
known  or  assumed   for  th<    con- 
ditions  under   which   the   opening   is    em- 


ployi  d.       I  Ins    method    of    gaging    uatc: 
maj  be  o  msidt  r<  d  as  coming  next  to  ti 
measurement  m  point  of  accuracy.     M 
urements    made    by   employment    ol    -li.irp- 
i  dgi  d    oi  i      cs    and    apertures    ma 
garded  as  standard,  becau  i 
ditions   of   flow    and    form   of   aperture  are 
more  readily  obtained  and   idem 
with  other  forms,  and  with  ordinary  care 
they   yield   results    which    are   nearer   the 
truth  than  the  perccnla;  e  ol   absol 
curacy     required     of    practical     hydraulic 
m<  asurements. 

As  rate  of  flow  through  an  opening  ol 
given  form  depends  on  its  size  and  tin 
head  of  water  acting,  the  measurement  0 
an  unknown  rate  of  flow  by  oi 
aperture  requires  either  that  it  shall  L. 
adapted  to  the  flow  with  a  constant  hcai 
on  the  aperture,  or  that  the  h 
adapt  itself  to  maintenance  of  the  fl<>' 
h  a  constant  size  and  shape  of  opi  n 
ing.  Generally  speaking,  it  will  be  foum 
most  convenient  to  make  selection  of  a 
approximate  size  of  i  pi  ning  and  then  a- 
certain   the   head   required   for  di 

Ii   it   the  flow  to  he  measured. 
A  simple  and  efficient  method  of  mea: 
uring  flow,  which  has  the  meril 
cient    accuracy    for    most     practical    pu 
ists   of   what   might   he   tenm 
a  combination  of  orifice  and  lank  measur 
in.  nt  and  \\  ill  be  found  both  convenient  at 
useful    for    metering    s,,iall    quantities   • 
water.       It     is     founded     on     the    hydr 
dynamic   principle    that   when    a   vertici 
siiled    vessel    like    V ,    ill     Fig.     I,    i 
with   a   liquid   to   any  level,   L,  above  ' 
center   of   an    aperture   A    in    the     idi 
the    vessel,    then    the   liquid    down    to  t 
center   of  the   aperture   will   disi  ' 
self   through    the   aperture   with   droppi 
head    in    twice   the   time    tin 
tity  would  be  discharged  if  the  1 
kept   replenished  to  the  original  level  L 
This   being  true,   the   rate   of  dischai 
may   readily  be  determined   for  any  lit 
//,    within    the    dimensions    of    ! 
the  process   consisting   -imply   in 
ing  the  tank  to  the  desired  level,  detenu 
ing   the   quantity    from    the    center   of 
i  pi  ning    up   to   the   level   in   que 
the    time    required    for    tl 
quantity  of  water  to  discharge  ; 
to  the  center  of  the  aperture.     T!.< 
so  discharged   ran  be  estimated   from    - 
dimensions   of  the  tank,   or,   better,  it    ' 
be    caught    and    weighed    in    a    receivj 
The  rate  of  discharge  from  a  r- 
slant  head   II    is  readily  determined  by  " 
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lime  required  for  the  lank  thus 

f.      The  principle   is  an 

ind  may  he  demonstrated 

simple  apparatus.     A  round  or 
a  tin    can,    measuring    3x6    inch' 

a  measuring  tank. 
larging  aperture  may  he  a  round 
I  hole  cut  in  the  side  of  the  can, 

id  errors  which  would  he  due  to 
f  the  natural  contraction 
:harge,  the  hole  should  he  placed 
•.  n  bight  above  the 
•  the  can.     It  will  he  found 
•  to  perform  the  demonstration 
water  carried  at   the  top 
^   tank,  for  the  tank  may 
wmg   with  greater 
it  any  other  level  by  drawing 
■■■nig  from  another 
laving   determined   the   time   re- 
-    emptying  the  vessel  by   natural 
down  to  the  center  of  the  open- 
ring    vessel- may    then    be 
■:d  kept    full  to  overflowing,  the 
water    being    alb  wed    to    waste, 
ditions    established,    catch 
the    receiving   basin    for 
the   length   of   time   which    it   re- 
empty  itself  down  to  the  center 


for  the  ri'iiM.iiv    (1  1   that   for  hire.' 
the   time  .  i   descent    is   usually    - 

that  it  cannot   be  observed   with  pi 
(_>)  that  friction  oi  the  liquid  on  the  sides 
of    the    vessel    may    introduce    an    uncer- 
tainty ;     (;,  I     that     with     small     I 
vortex    forms   about    the    orifice    with    mi' 
known   effect   on    the   discharge;   and    (4) 
that    the    ratio    of   the    actual    to    the    the- 
oretical   discharge    varies    with    the    head 
acting  mi  the  orifice.   All  of  these  criticisms 
are   more    in    line    of   refinement    than    is 
usually    required    of    practical    hydraulic 
measurements.     As  for  the 
dinary    engineering    acumen     will     decide 
whether  conditions  are  suitable  foi 
observation   of  time,  that  being  simply  a 
of  having  a  tank  large  enough  in 
proportion    to    the   size   of   aperture    to   ob- 
rious    percentage    of    error    in    ob- 
servation  of  time.     As   for   frictional   re- 
tardation  of  flow  through  the  or: 

the  liquid  with  the  sides  of 
'.  it  is  hardly  to  be 
expected  that  for  practical  purpo- 
would  use  a  tank  so  small  in  cro 
tional  area  that  there  would  lie  any  ap- 
capillary  effect  or  that  there 
would     be     enough     velocity     downward 
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The    quantity    should    be 
c  in  both 

principle    affords    means    for    de- 

g  the  rate  of  discharge  of  almost 

pier  forms  of  orifice,  when 

er  any   head,  and  a   ready 

g  :l..w  by  an  orilio 

I    the    necessary'    head    is 

supply  and  discharge  of 

measuring  tank. 

holds    true    only    on    the 

of    the    actual 

al    discharge    is    constant 

mption    i>    not 

r    any    form    of    aperture. 

•rue  for  most 

specially    employing 

ms    of    "aperture    in    thin 

'   r  refinement  is  de- 
lay be  made 
harge   of  the   aperture  at 
heads,    and    this    will    admit    of 
determination    of   actual 
n    as    though 
1    the    aperture    had    been 
V  separate  tank  measurement, 
'ion  has  been   made   to  the   inex- 
t>f  employing  a  dropping  head  for 
discharge   of  an   aperture 

-. 
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through  the  lank  to  create  a  friction  like 
pipe    friction. 

The  third  criticism,  viz.,  that  respecting 
the  formation  of  vortices,  is  worthy  of 
more  than  passing  attention.  It  is  true 
me  cm  r  may  be  introduced  from 
formation  of  vortices  which  form  as  the 
head  approaches  very  nearly  down  to  the 
aperture,  retarding  thi  e  liquid. 

Any  disturbance  of  this  kind  is  likely  to 
be  regarded  by  the  novice  as  seriously 
interfering  with  veil 

it  is  to  lie  observed  only  toward  the  end 
of  the  experiment  when  the  observer  is 
intent  on  catching  the  expiration  of  the 
time,  and  as  the  discharge  is  very  much 
slower  than  in  the  beginning,  he  is  liable 
to  be  impressed  that  it  is  unnaturally  slow, 
rather  than  that  it  !  perly  re- 

duced as  a  result  of  reduction  in  head. 
The  formation  of  vortex  may  I 
materially  reduced  by  the  momentary  in- 
'•  1  down  verti- 
cally into  the  liquid.  If  vortices  occur 
to  an  annoying  extent,  then  two  or  more 
smaller  aperture8  may  be  empli 
which   case   the;  uld.   of  course,   have 

their  centers  on  the  same  level,  though 
they  need  not  necessarily  be  of  the  same 
size  or  shape.  For  elimination  of  errors 
it  is  better  that  no  aperture  should  be 
nearer  another  or  to  the  bottom  or  side 


of   the   tank   than    three   or    four   limes   its 
largest    diam 

As     the    combined     tank    and    aperture 
lent    is    founi 
the    hypothesis    that    for   a   given    orifice 
the    ratio   of  the   actual    to   the   thi 
discharge,    called    thi 

ant  for  all  hi 
the    fourth    criticism    is    probably    the   first 
which  would  suggest  itself  to  the  mathe- 
matician 

discharges  of  circular  vertii 
thin    plate,"      ..    inch    to    12    inches    diam- 
eter, giving  discharges   under   heads   \ar\- 

vary    from   about   62 
•     cent,    of    the 
mding  theoretical  di 
for  the  same  orifice  under  different  heads, 
the    variation    will    be    observed    to    be    le~s 
than  j  parts  in  62,  i.e.,  between  3  and  ,V; 
per   cent.     The    same    general    fact    holds 
true    for   square   apertures.      This   margin 
enough    for  almost   any   practical 
purpose,  and  closer  in   fact   than  independ- 
ent   experimenters   would    be    likely   to   ob- 
tain results  of  the  same  flow  by  any  meth- 
od of  measurement.  When  it  is  considered 
that  the  tank-aperture  method  con 
calibration    of    the    aperture    actually    em- 
ployed  and   under  actual   conditio] 
;i  nt,  then  under  reasonabi 
tions     it    would    seem    that    this   method   of 
testing   and    using    an    aperture    should    be 
reliable    for    measuring    flow     as 
by    employment    of    an    ori 

onstructed,  applied  and  rated  on 
the  authority  of  an  independent  experi- 
menter. 

Direct  Measurement  by  Orifice 

Making  1:.  nt     of    Hi iw 

through  i  plate  is  a  favorite 

method   among  engineers  of  metering  the 
rate  of  flow  of  liquids  and 
of  the    simplicity   of   conditions   required, 
the   convenience    of    1 

aid  the  small   variation   in  value 

of    discharge     which    we 

have  referred  to.      If  a   flow  of  water  can 

be    delivered    to    an    orifice    of   this    kind, 

under   constant   known    head   and 

hindranci  il    formation  of  a   jet 

of  the  form  which  it  ■■ 
charging    freely    int' 

e,   then 
live    head    and    the 
being   known,   the   discharge   takiv 
may    be    relied    upon    to    agree    with    the 
ii  for  all  prac- 
tical pui 

(jra\e  tly  made,  how- 

ever, in  assuming  thai  passages  through  a 

pump,    etc.,    cai 

in  thin  plate.     It  may  chance  thai  ai 
ing   of   this   kind    will    deliver    thi 
ted 

•"  this  kind  si  down  as 

of  little  greater  value  than  guesswork. 
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difficulty 
n\  ing    .11    the 
which    will   meet   the    re- 
si;  i-  may 
i  adual  enlarge- 
mnd  ade- 
■  mewhat  larger  orifice  may 
with   suitable  provisi 
inter  head  on  the  discharge 
ting  measure- 
1  the  flow  in  question,  with  its  dis- 
place iiiulcr  normal  condi- 

may  be  better  understood  from  the  follow- 
ing illustrati 

-.    it  is  required  to  tesl   a  water 
tlio  quantity  of  water  delivered 
nip  in  either  case  by  a 
pipe   V,   Fig.  2.  the  normal   condition   "f 
■'i  the  valve  /'  opened 
t,>   such  is«    pressure   in 

the   pipe   P  t.i  be  reduced  to   io  pounds 
re  inch.    The  size  of  aperture  re- 
ing   the    flow   may   lie 
•lately  determined  by  inserting  re- 
ducing   bushings    in    the    discharge    side 


lar  discharge  valve  /'  by  means 
of  a  nipple  and  flange,  and  the  orifice 
gradually  enlarged  until  it  comes  up  to 
proper  size  for  discharging  the  flow   with 

normal  pressure  showing  on  the  inlet  side 
of  the  valve  /'.  hut  with  the  valve  1' 
dinned  to  its  Utmost.  If  the  size  of  orifice 
quired  is  found  to  lie  larger  in 
diameter  than  about  one- fourth  the  diam- 
eter of  the  pipe  /'.  then  the  valve  must  he 
removed    and  form    of    re- 

ceiving chamber  is  to  he  employed  which 
is  four  to  live  time-  the  diameter  of  the 
orifice  and  of  at  least  the  same  length, 
i  to  obtain  conditions  of  presenta- 
tion of  flow  to  the  orifice  vfhich  will  he 
compatible  with  ratings  that  ha\ 
established  for  the  flow  through  orifices 
in  thin  pi  ing  \\  ithout  suppres- 

natural  contraction. 
Under  some  circumstances  the  process 
of  thus  arriving  at  the  size  of  orifice  may 
he  very  tedious  and  a  method  of  measur- 
ific(  discharging  against  a  counter 
head,  which  is  under  control,  may  be 
found  more  convenient.     For  this  purpose 


i 

imaj'U'iimitmtiiti,-  <i,iiih\ 

OD  OF  CALIBRATING  A  VALVE 


of  the   valve    /'.   and   noting   what 
bushing,    if    any,    is    required    when    the 
valve  i-   full  wide  open,  to  check  the  flow 
to  the  normal  (  io  pounds  per  square  inch) 
on    the    inli  the    valve. 

The   internal   diameti 

quired   will   generally   be   smaller  than   the 
diametei 

ndition  of  flow 
requires  the  valve  to  be  opened  to  its 
fullest  extent  without  bushing  down  its 
outlet,  then  the  measuring  orifice  may 
have  to  be  smaller  in  diameter  than  the 
size  of  the  pipe   P. 

The  measuring  orifice  is  most  con- 
veniently made  by  drilling  a  beveled- 
edged  hole  in  the  center  of  a  blank  flange, 
or  diaphragm,  made  from  a  piece  of  plate 
iron,  as  shown  at  A  in  Fig.  2,  the  smaller 
diameter  being  the  determining  size  of  the 
orifice,  and  in  measurement  of  the  flow 
is  to  he  presented  "up  stream."  that  i-.  so 
that  flow  takes  place  only  by  coming  in 
contact  with  the  sharp  edge  of  the  smaller 
diameter. 

The    orifice    plate    may    he    attached    to 


a  suitable  aperture  chamber  must  be  pro- 
vided for  receiving  the  flow  which  is  to 
be  discharged  through  the  orifice,  and 
means  must  be  provided  for  throttling  its 
escape  to  any  degree  of  hack  pressure 
found    ni  -    check    and    hold    the 

to  the  rate  required  for  satis- 
fying normal  condition-  of  tile  flow  which 
is  to  be  measured. 

Assuming  as  before  that  the  normal 
i  ■  of  fli  ivs  i  i  insist  of  discharge 
from  a  t!>-inch  pipe  /'.  Fig.  ,s.  with  a 
stated  pressure  of  io  pounds  per  square 
inch  at  the  point  of  delivery  to  the  dis- 
charging valve  V,  an  aperture  chamber 
C  D  may  be  improvised  for  employment 
of  a  diaphragm  having  an  orifice  G  made 
re  by  drilling  a  beveled-edged  hole 
in  a  blank  flange  or  diaphragm  made  of 
it.  The  compartments  C  and  D 
may  either  or  both  be  composed  of  full 
lengths  of  pipe,  but  neither  should  he 
shorter  than  five  to  -ix  times  the  diam- 
eter of  the  orifice  employed  and  neither  of 
the  aperture  chambers  should  be  of  diam- 
eter less  than  four  to  five  times  the  diam- 


■  the  orifi 
can  he  approximately  determined  by  fin 
ing  the  least  si/e  of  hushing  required  i 
the  discharge,  as  previously  ( 
scribed,  but  the  size  "I  orifice  should 
made  larger  rather  than  smaller.      If  1 

is  no  obje<  tion  to  dimension  -  1 1  nun. 

the  Orifice  chamber,  there  is  an  ad\; 
in  making  tin  orifice  the  siz 
internal  diameter  of  the  pipe  /'  for 
e  of  rating  the  discharge  mid 
broader  range  of  pressures  or  degrees 
opening  of  a  -top  valve.  The  nipple 
ami  valve  /'  are  tin  outlet  connect 
and  escape  valve  from  the  compartment 
'I  Ins  connection  and  valve  should  e 
be  of  greater  capacity  than  the  suf 
pipe,  though  two  or  more  openings  I 
be  employed,  and  of  any  form  for  regui 
ing  the  rate  of  discharge  of  the  chii 
ber  D. 

Sonic  means  must  be  employed  for 
tcrmining  wilh.a   fair  degree  of  accur, 
the  difference  in  pressure  between  the 
let   and   outlet   chambers   ('   and  D  w'i 
are  on  each  side  of  the  orifice.    Ordit  | 
metallic-pressure  gages  are  unsuitable 
this  purpose:   for  portable  purpo 
cury-column    gages    will    lie    found 
satisfactory:   hut    for   measuring 
pressure-,    no    better    form    of    p 
can     he     employed     than      vj-inch     ru 
garden    hose    connected,    bj     Ioni 
dow  n  into  the  bod\    of  each   compart' 
of    the    orifice    chamber,    as    ind 

Fig.    ,1      The    <  ipell    end   c  if   eaeli    end  of 

can   be   drawn    up   against   the   wall 
building  by  cords  and  pullei  -  i  i 
elevated    side   by   side    for   convenienl 
termination    of   difference    in   elevatir  i 
the    lios,-    ,nds    when    each    is   al 
of    overflowing.      This    difference,  pi; 
ably    measured    in    feet,    is    the    diffc 
of  heads  acting  on   opposite   sides  0 
orifice  G,  and.   for  all  practical  pun 
the   discharge   through   the   orifice   U  I 
pressures    may    be    assumed 
same    as    though    the    orifice    were 
acted  upon  by  a  pie-sure  equal  to  thi| 
ference,    and    the    discharge    throng 
orifice  took    place   direct    into   the  at] 
pherc     ill     place    of    discharging    int 
chamber  P.     As  discharge  from  the 
her   D   is  capable   of  being  throttl© 
desired   degree   of  counter  head  les' 
the  head  in   the  compartment  ("is  t; 
obtained. 

Flow  Through  Valve 
For  calibrating  the   flow  through 
ting,  or  for  determining  flow  for  di 
points    of    registration    of    valvi 
under   different   heads,    the    saim 
apparatus    may    be    employed    by 
the   valve   or   fitting    to   be   tested 
di-charge   end   of  the   chamber   /' 
of  the  valve  ( '.     Tf  such  a  calibraticlB 
be  made  with  reference  to  the  flow  ",c 
takes    place   through    the   valve  or  tnr 
when   discharging    direct    into   the  "|l 
pherc.   then   it   is   only  necessary  t  Pfl 
a   valve   at   the   inlet   of   chamber     ' 
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b  the  flow  to  the  chamber  C  and 

-•  the  pressure  in  the  chamber  P 

-ireil  intensity.     When  the  valve 

umler  test    is  opened   am    stated 

md  i-  discharging  to  the  atmos- 

rale  of  flow  may  be  determined 

front  the  size  of  the  orifice  u 

ncc  of  heads  in  the  chamber  C 

If,  however,   the   valve  or   fitting 

;  lain   the   discharge 

kes    place    fir    a    given    (hop    in 

I   r  which   it   is   responsible  when 

in   a  pipe  line,  then  the  valve  or 

ler  test  should  have  a  submerged 

as  into  a  wasting   tank    T.   This 

Id  he  iA  liberal  proportions.  The 

ns    .'    and    K    should    he    of    the 

iter  and   roughness  as  the   pipe 

each    should    be    three    or    more 

I  antages   or  disad\  antages  of 

as   those   afforded   by    the   pipe 

supply  to  the  admission   cham- 

then  to  he   so  adjusted  that   II, 

>  nee    in    elevation    of    the    heads 

hamber  P  and   wasting  lank    T, 

•  the  stated  drop  of  head  in  the 

:10ns  can   thus  he   made   of   rates 

.rough    valves    to   determine   the 

pressure    accompanying    various 

f  opening,  and  if  their  construc- 

depended   upon    for 

■    registration   of   their   degree    of 

they  may  he  employed  with  great 

for   metering   the    flow    of   pipe 

od  from  the  above 
anical  apparatus  required  for  the 
.nt    of    flow    by    orifices    in    thin 

•  1    not     be     very     elaborate.       Tn 
j    the    discharge,    the    important 

rvation   are   measurement 

effective  head    (reduced    to    feet), 

illest   diameter   of   orifice    (if   cir- 

forml    for    determination    of    its 

square     feet.      The     theoretical 

•'  flow,  in   feet  per  second,  which 

due  to  any  particular  head  may 

the  formula: 

1  =  y  2  gh  =  8.02  yT, 

be  obtained  from  tables  of  veloc- 

falling   bodies.*      A   table   giving 

circles    will    give    the    area    of 

ed.     This,  reduced  to  square 

be  multiplied  by  the  theoretical 

in   feet   per   second,  and   the  the- 

rge    of    the    orifice    is    ob- 

cubic  feet  per  second,  and   for 

purposes    the    actual    discharge 

'1  to  he  62  ]ier  cent,   of  the 

■':-  '      t  ined. 

tering    by    employment    of 

should    not    be    attempted    unless 

be  measured  can  be  delivered 

'  'I  orifice  with  an  effective  head  of  at 

times    the   depth    of   the    orifice 

with   not    le-s    than   2    feet 

These  conditions  are  usually  at- 

M   rowr.r.  and  Tiif.  Engineer,  Aug.  23, 
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tainahle     wherever    there    is    a    supply    of 

il   sufficient   importance  to  bi 
tired,   but    if   thej    cannot    be    obtained,    re- 

course  must  be  had  to  other  methods  of 
ing  flow 


Coal  Imports  and  the  Duty  on 
Coal 


of  our  contemporaries  appear  to 
be  very  much  exercised  about  the  prob- 
able result  of  the  reduction  of  twenty-two 
cents  p,r  ton  ill  the  duty  on  bituminous 
coal  made  by  the  new  tariff.    One  or  two 

of  them  have  gone  so  far  as  to  predict 
heavy  imports  with  a  corresponding  re- 
duction in  the  trade  of  our  own  mines.  It 
seems  to  us  that  this  alarm  is  all 
needless,  and  that  the  lower  duty  is  not 
likely  to  have  any  considerable  effei 
the  general  coal  trade.  It  is  possible,  of 
course,  that  in  the  East  there  may  be  a 
slight  increase  in  the  imports  of  Nova 
Scotia  coal   into   New    England  territory, 

where  it  can  be  delivered  by  sea  at  a  very- 
low  freight  rate.  The  quantity  of  coal  so 
imported,  however,  is  not  at  all  likely  to 
menace  to  our  own  mines. 
'I  he  ti  ital  pi  esenl  >  apacitj  1  if  the  Not  a 
Scotia  mines  is  very  small  in  comparison 
with  those  of  a  single  region  in  Pennsyl- 
vania— such  as  the  Clearfield,  for  instance 
— which  is  now  engaged  in  supplying  east- 
ern territory.  Moreover,  the  quality  of 
most  of  the  Nova  Scotia  coal  is  not  such 
as  to  make  it  a  formidable  competitor  of 

such  coal  as  Cumberland.  Xew  River, 
Pocahontas  or  Clearfield.  The  probability 
is  that  the  great  majority  of  manufacturers 
will  prefer  one  of  these  coals  to  that  of 
Scotia,  even  if  offered  at  a  lower 
price.  Moreover,  if  the  reduction  in  duty 
is  to  be  considered  as  a  limitation  in  price, 
its  effect  would  be  very  much  less  in  that 

1   than  is  the  present  com] 
between   West  Virginia  and   Pennsylvania 
coals.      We    do    not    expect    to    see    any 
marked   increase   in   coal    imports   on   the 
Atlantic  seaboard. 

On  the   Pacific  coast,  especially  in  Cali- 
fornia,   the    greater    part    of   the    demand 
for   coal    is   already   supplied    from    British 
Columbia    and    Australia.      The    reduction 
is   not    sufficient   to   stimulate   these 

imports   to  any  great   degree  beyond  the 

which   they   have   already   reached. 

and  which  is  established  b)    the  existing 

demand  and  the  absence  of  any  strong 
competition  from  domestic  coal.  In  re- 
trs,  in  fact,  the  limiting  agent  in 
umption  of  foreign  coal  in  Cali- 
fornia I  n  the  competition  of 
dorai  stic  coal,  but  the  us. 

The  only  part  of  the  country  where  the 
■1  in  duty  is  liable  to  make  any 
important  difference  is  in  the  northwest- 
ern States  of  Montana  and  Idaho;  where 
the  lower  duty  will  probably  help  the 
consumption  of  the  excellent  coal  from 
the    Crow's    Nest    pass    district,    a    very 


considerable    quantity    of    which 

finds  its  way  to  this  Mile  of  the  line.    I  In 
iwing  importance,  but,  after 
all.    it    ones    its    increase    rather    to    lie 
COmparati  lUl  and  lower  freight 

rates    that 

The  dl  .e  cents 

per  ton  will  give  domestic  coal  . 

advantage;   but   quality    and   freight   rates 

will    still    remain    the    prim  ip 

t ion.    as    heretofore,    both    in    thi 

and   the   West. — Engineering  and  Mining 

Journal. 


Coal   Production    in     Pennsylvania 

oal  in  Penn- 
sylvania in  [908,  as  reported  by  the  United 
M.nes  Geological  Survey,  was  200448,281 
ing  a  spot  value  of  $-'7''. 
995.152.  This  included  74,347,102  long 
tons  (equivalent  to  83,268,754  short  tons  1 
of  anthracite,  with  a  spot  value  of  $158.- 
[78,849.  :""1  H7.i79.527  short  tons  of 
bituminous,  with  a  spot  value  of  $118,- 
816,303. 

The  production  of  both  anthracite  and 
bituminous  coal  in  Pennsylvania  in  1008 
was  less  than  in  [907,  but  owing  to  the 
fact   that   anthracite   1  nters   to 

any  great  extent  into  manufacturing  in 
dustries,  it  was  less  seriously  affected  bj 
the  financial  depression  than  bituminous 
coal.  The  aggregate  production  of  both 
kinds  in  [908  showed  a  decrease  of  35.- 
299,21 18  hi  irl  toi  .  '  ir  i-i  or  per  cent  .  in 
quantity  and  of  $42,252,930,  or  13.24  per 
cent.,  in  value  from  that  of  1907. 

It  is  estimated  that  in  Pennsylvania 
1 6.970.000.000  tons  of  anthracite  remain 
yel  to  be  mined,  and  100.000.000,000  tons 
of  bituminous  coal. 


Limiting  Water  Rights 


Following  the  lead  of  the  National  Irri- 
gation   1  neb    recently    met    at 
Spokane.    Wash.,    the    National    C'onserva- 
iii    s,  ,vi,  m    at     Seattle    on 
28  adopted  a   resolution  to  the  ef- 
fect that  the  Federal  Government  ought  to 
nt-  and  water  rights  to  a  reason- 
able and   definite  time   am!   fix  an   annual 
tax  upon  them. 


Tn     a     speech     on     "Conservation"     at 
Chautauqua.    X.   Y..  1  ',.  Gros- 

managing  director  of  the 
n  Commercial  Congress,  said: 
"The  harnessing  of  water  power  is  urgent- 
ly important.  The  ■  of  water 
power  will  indefinitely  extend  the  life  of 
our  coal  bed-  This  calls  for  a  new  body 
of  pre\i  lit  ion.  giving  aid  to 
the  development  of  water  powers,  but 
making  their  permanent  alienation  im- 
possible." 
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Misleading  Exactness 


In   i,sii  nil  making 

1  icactness 
could   do   no   harm,   but    if    some   of   the 

in  an  equation 
tn  nullify  the  apparent  precision  of  others, 
then  any  exacti  ss  of  that  de- 

manded 1>y  the  probable  error  in  the  most 
indefinite  factor  is  a  waste  of  tin* 
si. lis.  the  result  obtaii  1  mislead- 

1 
small  11  per  cent.,  il 

natural  to  suppose  that  the  result  will 
be  equall  n  as  a  matt.  1 

there    arc    other    factors    in    the    ei 
which   can   be   determined   only  to   within 
one  or  two  per  cent.,  and  the  supposition 
as  to  the  exactness  of  the  answer  i-.  of 
.    in    error. 
In  wiring  calculate  1    ■    ample,  it 

often   that   electrical   men 
happy  medium  between  crude  approxima- 
tion  and   an    exactness    obtained    onlj    in 
I  rj   v.  ork.     Take  the  formula  used 

urrenl   work,  where 
resistance 
times   twice   the   product   of   feet   and   ani- 
divided    by    circular    mils.      In    the 

!  the  circular 
0    an    average    exactness    0 
tenth    of    one    per    cent.,    and    in    making 
the    substitution    in    the    formula    the    cir- 
cular mils  are  almost   invariably   used  to 
the  last  I        1-  surely  over-i 

ness  when  the  resistance  per  mil   foot  of 

■ r  at  sixty-eight  degrees  Fahren- 

v  varii  ius  authorities,  varies 
from  10.35  I"  "  ohms.  In  estimating  the 
length  of  wire  in  a  street  circuit  an  error 
of  two  feet  in  a  thousand,  due  to  sag  and 
the  tilt  it  .  is   negligible, 

and  in  D  '  ire  from 

building     lai  -  sible   to 

than  two  or  three  inches  in 

With  a  relatively  large  variation  in  the 

ci  nducti  i  iffi  ri  nee 

in    hardness    and    purity,    and    since    esti- 
ngths   of   win-   may   easily   differ 
nt.,  there 
is  no  good  reason  for  greater  accuracy  in 
the  other  factors,  that  is,  oni   fifth  of  one 
'     error   in   circular   mils   would   he 
1 
would  be  perfectlj    justified  in  asi 
000  in  place  of  167.800,  the  vali 

in  place  of  I.969. 

In  the  formula  when    weight  per  mile 
equals  circular  mils  divided  bv  62.  =67,  the 

well  he  chan 
62.6  and  make  an  error  of  but  iittl 
than  one-twentii  per  cent.  There 

are  other  formulas  which   might  well  be 
in   the  same  way,  but  to  bi    abl  • 
to   appr  tly    and    to   dis- 

tinguish great    accuracy   and 

careless  figuring  recpiires  a  thorough 
knowledge  of  the  work,  and  perhaps  it 
would  be  better  to  be  on  the  safe  side  and 


until    familiar   .  nougli  wi' 
the    subject    I"    know    when    and    just  ho 

much  to  appi 


Care  of  Clippings  and  Catalog 


I  he  iiufact  urcrs'  ca 

logs    a  ol     the    latest    and   f 

quently   the   onlj    printed    information 
tainable    on    many    technical    subjects,  I 
recent!  ;nizi  d   by   the  trust 

rei     1  ■       1      Library   of   Newa 
X.   ).,   in   making    special    provision  f 0 fi 
collection  of  literature  of  this  kind,  anil 
i-   to  be  expected   thai   the  good  exarr 
will    be    followed    by    public    libraries 
industrial  c<  nters. 

Printed    matter    is    so    freely   di 
nowadays   that   wc  are   liable  to  exten 
general  neglect  of  gratuitous   publf]  I 
to  those  containing  information  worth 

ial   at  tent  ii  m.     Evei      p 
engineer    is    alive    to    the    fai  t,    hH 
that   a   rich   fund   of  information   is  I. 
gli  am  d    from  clippings  of  a 
and    from    trade   catalogs,    and   knows 
frequent     reference     to     lit.  1 

kind  is  almost  unavoidable. 

For  want  of  simple  and  incxpet 
-1  in  esen  ing  pri\ . 
of  printed  trade  matter,  it  is  often 
case  in  consulting  literature  of  tffl 
that  fruitless  search  for  a  nuich-dc 
clipping  or  catalog  leads  one  to  tin 
elusion  that  it  must  have  found  its 
to  the -waste  basket.  Under  those 
cumstat  1-  111    who    is    intcn 

seeking  information  on  a  particular 
1  1  t.  especially  if  not  successful  in  fn 
what  he  wants,  is  strongly  impelled  v 
desire  then  and  there  1. 1  make  a  thoi 
house-cleaning  of  all  ad\  erti 
not  immediately  required.  In  this  m 
many  catalogs  in  which  more  than 
sible  value  is  recognized  bei 
for  the  very  good  reason  that  their 
ence,  in  littering  up  a  desk  or  offic 
become  intolerable.      \.  confu     d 

rtising  matter  i-  very  liable  t 
tain  a  large  proportion  of  pamphlet 
culars  and  clippings  that  never  1 
have  been  given  in  1  t'':in  li  D 
« 'in.  but  w  ithi  ml  in. 
di  ■■-]■.  arrangi 
as  mat    hni  •      nt     1     nro 

'    li    1   1     ooner  or  iater  come 
regarded  as  an   untidy  mas 

No   oik    can   appreciate    tl 
of  his  collection  of  trade  literatur  I 
he  has  adopted  a   simple  s\ 
matter  of  this  kind  and     as  accord" 
i!    the   same    1  an    ai   '    digi  ity  wl  | 
does  to  preservation   of  other  boo  *» 
In  1     a    beginning   is  ma    I 
nine  and   mental   effort   required  Km 
in;   and    filing   advertising   matter    "  * 
found  much   less  than   that   taken     fil 
obscure  places   for  it,  and  with'  th  -" 
advantage  that  when  a  catalog  or 
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teded   there  is  no  waste  of  time   in 

mining  where  u>  look  for  it. 

jrone  who  lias   never  undertaken   to 

ismphlets  and  catalogs  under  a   few 

will  Ik-  surprised  t-> 

an  amount  of  valuable  ma- 

ind  cm  lie  compn 

nee  some  simple  sj  s- 
is  inaugurated,  its  great  advantage 
no  sj  stem  at  all  will 
bated  that  the  system  selected  is 
Mire  to  develop  itself  into  a  very 
one  for  it.-  purpose. 
1  particular  system  of  filing  can  be 
but    for 

if    a    regular    can! 
er  tile,   it    would  be   hard   to   find   a 
pensive 
od   than   by   employing   con- 
receiving  the  matter  under 

.    These  1«>\ 
!    three-quarters  by   ten   by 
re    inches,    they   cost   very    lil 
nable   at    most    any    stationer's,    ami 
with  bold  labels    signifying 
•items  they  present 
it- — like  appearance. 
employment  of  Sve  or   six  ' 

'.,  an  engineer  or  fore- 
can  maintain  a  very  s 
file  which  will  not  only  be  a 
reat  convenience  to   him   but   will   be 
ii is  ability  and  intelligence. 
nning  with  a  promiscuous  pile  of  cat- 
i,  pamphlets  and  circul 
>rt  Ihem  out  under  only  a  few  heads, 
ll)  Engines  and  Appurtenam 
trs,    Pumps,    Heaters    and    Appurte- 
Electrical     Machinery     and 
(lies :    C4I    Shafting.    Pulleys,    Belting, 
(5)  Pipe,  Valves.  Fittings,  Plumbing 
Steam   Goods;    (6)    Hardware   Sup- 
.  General  Merchandise. 

j    away    in    the    boxes    it    is 

to  make  a  thorough  weeding  out  of 

desirable  catalog-,  and   if  ■ 

ion    is    then    found    too    large    for    a 

■  rt   of   the   collection   under 

head   can   be   carried    over   into   the 

box,  and  if  by  thus  distributing  the 

ects    there    does    not    appear    t"    be 

ii:h     room     for     the     collection,     the 

lent,  viz.,  either  to  cut  down 

a  closer  pruning  or  add  a 

two.     A    few  catal 

rge  to  be  placed 
it  filing  bi 

the  1         -  next  to  those 
ieir  proper  classification, 
making  use  of  bo:  we  have 

to   take 
very  time  a  catalog  is  ready 
circular 
lamphlct   can   he   slipped   bet 
ts  to  the   right-   or   left-hand 
one  containing    ■  tion   until 

1    time   as    it    becomes    con' 
e  it  in   its   proper   box.     The   unfiled 
phlet    i-    thus    brought    to    notice    in 
ig  down  its  proper  box   just  as   ef- 


fectually as  though   it   had  actual! 

with   a   small   number   of   hi 

d  matter 
are    quick!}     detected,    and 

is  required,  the  system  i-  easily  expanded 
by  addition  of  a  new  box   1  i 

the  ac- 
;•   of  arrangement   ■ 
jects ;   but   the  principal   adl 
system  of  filing  i-  its  compa 

,-.  tier  of  a   cat 
tinually  nightmare    of 

printed  matter  of  doubtful  value  but  pretty 
nearly    knows    what    he    has 
when     be     want-     a  .lipping, 

quickly   lays  his   hand   on   it. 


The  Detroit  Boiler  Inspection 
Ordinance 


market    for    the    sale    of 
either     new     or     second-hand.     Detroit     is 
likely    to   be    second    I  the   cities 

which    have    boiler-inspection    ordinances 
in    operation.  ■  recently 

ordinance,    b'>:K-rs    in    which    the 
shells   or  drums   are  directly   expi 

:n    type, 
the   factor  of  s 

mo  pound-  ir  boil- 

ers carrying  pressures  not  exceeding  125 
qua  re  inch,  and  5  for  pres- 
sures not  exceeding  150  pounds.  While 
these  facmrs  are  low  for  new  boilers  of 
the  lap-seam  type,  they  apply  equally  to 
boilers  of  any  age,  and  the  inspi 
inclined  to  n-e  discretion  in  the  matter, 
cannot  legally  tlo  so.  In  the  matter  of 
age,  Detroit  makes  no  distinction,  allow- 
ing  the   same   pressure   on   a   boiler   which 

in   service  any   number 
-  1    fresh   from   the  shop. 
instruction  twelve  j 
which  would  be  allowed   100  pound 
sure  in  Detroit  would,  by  the  Massachu- 
allowed   only  72.9  pounds 
!  tare  inch,  and  there  would 
lie    no    stretch    in    the    inspector's    ruling 
that  would   say  7.?  pound-   i-  near 

water-tube  bi  ilers  are  dis- 
criminated against  by  the  requirements 
of  high.'  r  safety  than 

for  boilers  of  admittedly  ui 
tion;      unsafe      because      uncertain.      The 
glaring   i  in    the   ordinance   is 

safety    for    water-tube    ln.ilers    for    pres- 

of    150    and     . 

ely,  notwithstanding  the  fact  that 

seldom,  if  ever,  are   tl  I  water- 

'    action 

of   the   • 

I 
ing    action    which    take-    place    along    the 
joints    at    every    chai  ire    has 

a     crack     which     exl 
through    the   sheet,   but    there    i*    no    way 
of  determining  when  this  crack,  which  is 
certain  to  come,  will  pass  from  the  safe 


to  the  UI  the  line.      It 

did    not    have    tin-    in    view,    together    with 
,     that    obtain 
hiladclphia    and    Chi- 
n  tin-  ordii 
■ 
out   digests   of   inspection   laws   in   order 
in    the 
Ii  icalities  where  they  are 

old     secure     uniformity     in 
tion   law.-. 


Massachusetts  Inspection  and  License 
Laws 


In  the  editorial  "i' 

ie,  the  follow- 
cur-  :    "New  boil, 
lap-seam   type   above   forty-two   inches  in 

diameter  are   forbidden   u-e   or  in 

in    the    Slate.      Massachusetts    I- 

wisely  in  the  matter    of  lap-seam  boilers," 

etc. 

In    the    edition    of    the    Massachusetts 
Board  of   Boiler   Rules,  dated  January  9, 

lows:     "The  longitudinal  joint-  of  a  boil- 
er the  shell  or  drum  of  which  exi 

1    diameter    -  ■  ttt    and 

double-strap  construction."  Attention  is 
further  called  to  paragraph  7,  page  20. 
of  the  present  rules  formulated  by  the 
Board  of  Boiler  Rules,  where  it  will  be 
1    rule   has   not  been 

It  will  also  be  noted,  on  page  45.  that 
when  it  is  desired  to  install  a  boiler  which 
does  not  conform  in  every  detail  with  the 
■  uitilated  by  the   Hoard  of  Boiler 
itudinal  ji  tint  -  of  -uch  boil- 
er must  be  in  accord  with  the  provisions 
of  paragraphs  7,  8  or  9;  that   is 
if  the   diameter  of  the    shell   or  drum   cx- 
ceeds    36    inches,    the    longitudinal    joints 
ttt    and    double-strap    con- 
struction,   or    some  .itudinal 
joint   other  than  lap-riveted,   which   would 
provided  for  by 
paragraph  9/  page  29,  of  the  rules. 


A  report  on  the  resistance  of  1 

'  lharles  Fremont  to  the  Bul- 

uragement  for 

April.     [1  tit  that  the  resistance 

of    rive-  d     f.  rces    or 

if  the  plates 

d    the    author    emp 
dardizing  t' 
dating  the  maximum 
tempera) 

Tin-  increa 
1  by  the  application  of  con- 
re  during  the  rivetinj 

mentioned. 
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1  >i\    \  acuum   I'uinj) 
.  Works 


tit  wells, 

with  thi  the  salt 

demand 

processes  hav- 
ned  methods, 
-  that  when  evaporated  in  a 
vacuum,   the   precipitation    will    b 


;iu  almost  saturated  solution  of  Milium 
chloride,  running  ordinaril)  from  96  i"  100 
per  CLiu.  saturation.  Die  -alt  is  precipi- 
tated in  mini:'  li  111  and  white, 
and  when  dry  is  read)   for  the  tabic. 

enormous  vacuum  pans,  each  ,?o 
feet    in    diameter,    arranged    t"    run    with 
double  or  triple  effect,  arc  installed   lure 
with  a  combined  cap 
as  doub!  6  00  barrels  as  ti  iple 

effect,  in  twenty-four  hours,  and  connected 
to  a  barometric  condenser,     ["he  pans  are 


apparatus  that  the  dry-vacuum  pun 
shown  herewith  has  recentlj  been  put  in 
side  bj  Mile  with  another  pump  of  the 
same  type,  though  somewhat  smaller,  bfl 

im  lies  l>>  .!<>  inches  stroke,  thai  has 

seen  ten  years'  service.     With  tin-  equn 

incut    a    vacuum    within    one    inch    of    the 

with    water    at 

es   Fahrenheit,  ami  at   times  it  is 

within    ><    of    an    inch    of    the    bai 

ondensing  45,000  pounds  of  steam 
per  hour. 


rapid  and  economical.     Furthermore,  it  is 
customary   whenever 

haust  steam  from  some  other  industry  in 
this  connection,  so  that  the  salt 
may  be  considered  mori  or  less  a  bypro- 
duct. This  plan  is  !  at  the 
plant  of  the  R.  '■  Peters  Salt  and  Lumber 
Company,  Fast  Lake.  Mich.,  where  the 
exhaust  steam  from  a  large  sawmill  fur- 
nishes the  necessary  heat  enerj 
vaporization.  Water  which  has  been  forced 
to  the  salt  bed  2 too  feet  below  the  sur- 
face  of  the  earth   ernes   to  the  plant   as 


FIG.     I.       MANISTEE    DRY-VACUUM     PUMP 

each  fitted  with  over  eight   thousand  -' r 
inch   copper   till  rally   op- 

crated  f"r  triple  effect,  the  hoi  vapor  from 

etc.      I  he 

operates  under  about  i-'  inches 
of  vacuum,  the  second  20  inches  and  the 
third  about  28  inches.     This  arrangement 

about  six  tons  of  sail  for  16,000 
1  i  steam  at  atmospheric  pi 
which  is  equivalent  to  one  ton  of  coal 
on  the  basis  of  eight  pounds  of  water 
evaporated  per  pound.  It  is  to  augment 
the   vacuum   obtained    by   the   condensing 


The  pump,  as  can  be  seen  in  Fig.  1 
steam-driven,  of  the  beam  type,  with  cr; 
and  flywheels,  and  is  said  to  be  the  Ian. 
dry-vacuum    pump    in    the    world,    hav 
48  inch    diameter    by    .36-inch    stroke 
cylinders    and    a    steam    cylinder    [8   i" 
in  diameter  b\   72  inch  stroke,  and  wei|  ■ 
with    steel    foundation    and    cast-iron 
limits,   about    125.000  pounds.     'I 
i-     supported    by    heavy    concret' 
lions  at  an  elevation  of  some  25  feet  f  " 
the    surface    of   the    ground   on    cast-  n 
pillars  and  steel  beams  and  is  closely1'' 
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cted  with  the  condenser  head  for  effec- 
e  working.      I'hc  base  consists 
ige  casting   which   forms  a  support   for 
E  steam  cylinder,  air  cylinders  and  main 
aring-     Tin-  suction  valves,  26  iii  num- 

ch  cylinder,  arc  located  22  under 
i-h  piston  and  4  on  the  two  higher  decks 

the    lighter   air    at    each    stroke. 
ODZe   linings   arc    lilted    to   the   air   cyl- 


between  the  upper  and  lower 
sides  of  the  suction  valves.  On  the  large 
gland    surrounding    the    trunk    piston    rod 

provision  is  also  made   foi   .1  wati 
not   only   on  the  gland   itself  but 
stuffing  box  as  well,  as  indicated  it 
made   as   small   a-    : 
In   making  the  piston  of  one  solid  casting 
with   bronze   followers  arranged  to  carry 


team  cylinder  i-  fitted  iv  il  I 
dinary  rocking  or  semirotary  valve,  oper- 
ated    ti.  mi     tin      in. 1111      ihafl     with     an     ec- 
centric,       I  lie    guide-    are    well    braced    to 
in     frame    ami    tin-    crosshead    at 
ilirougli   a    link   con- 
Sight-feed  nd    wipe 

ire  provided   for  all     light* 
illgS,    and    grease    is     used    on    the    main 


FIG.    2.       SHOWING     MANISTEE    PL' MP    IN    SECTION 


FH..    3.    IMAGRAM    TAKEN    ABOVE    I'LL'XCEK 


FIG.    4.      DIAGRAM    TAKEN    BELOW    PLUNGER 


riders,  each  of  which   is   single-acting,   as 
ted   in   the   sectional   drawing. 
\11  valves  arc  7  inches  in  diameter,  of 
flat  rubber  disks  and  have  no  springs    Dis- 
ind  piston  valves.  44  for  each  cyl- 
inder,  are   sealed   with   about   three   inches 
of  water,  while  the  four  individual  higher- 
-"Ction  valves  are  located  in  east-iron  cup 
rings   which    provide    about    one    inch    of 
water  on   the   valves,   or   just    sufficient   to 
seal   them   effectively   and   allow   them   to 
lift    under    the    very    slight    difference    in 


.;  inches  of  water  seal  on  the  piston  valves. 
thereby  occupying  all  space  not  taken  up 
by  the  valve  openings.  Fig.  .!  shows  a  dia- 
gram taken  above  the  piston  and  marks 
n-  position  at  the  time  of  discharge  Large 
as  the  cylinder  is.  it  can  be  seen  that  the 
discharge  did  not  open  until  the  piston  had 
nearly  completed  its  stroke,  in  this  case 
about  three  inches  from  the  end  of  the 
stroke.  As  an  item  of  interest.  Fig.  4  IS 
presented,  being  a  diagram  taken  in  the 
suction   chamber   under  the  piston. 


journals  and  crank  pin.  An  interesting 
constructional  feature  is  the  crook  in  the 
walking  beam,  a-  shown,  where  1 
necting-rod  wrist  pin  i-  located  on  a 
center  j<>  inches  above  the  center  of  the 
main  beam.  This  has  been  found  neces- 
sary in  order  to  decrease  the  crank  radius. 
shorten  the  main  base  plate  and  at  the 
Same  time  provide  an  adequate  length  of 
connecting  roil,  which  i-  11  feet  S'-,<  inches, 
center  to  center.  The  flywheels  are  each 
ten  feet  in  diameter,  and  as  installed  there 
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:ircd    to 

than  that 

■ 

irty   revolutions 

.1    pump   in 

Manistee, 


The   \.  A.  S.  E.   Convention 

invention 

■ 
during  I  S        mber  13. 

■  IK    I,? 

The  ial   convention 

S.    P..  garden  of 

m.     The  <  Ihio 
nvention    was   In  Id    over   to   this 
.  ing  the 
ntion. 
I 
ning. 
fficial  opening  of  the  mechanical 
itional  Exhibitors'  As- 
will  take  place  in  Memorial  hall 
at   I  p.m. 

The   r<  n   of  the  Ohio  State 

gin  at  ->  p.m. 
There    will    '  I    reception    to 

-    and    visitors    at    the    Southern 
8  p.m. 
The  annual  meeting  of  the  National  Ex- 
iatii  n  will  be  held  at  8:30 
p.m.  in  Memorial  hall. 

- 1  PTEMBER  14 
The  official  \.   S.   E. 

ditorium  of  the  Bi  >ard 
of  Trade  building  will  be  at  10  a.m.    The 
!    be    by    Charles    M. 
Gilbert,  chair;  mmittee; 

invocation.     Rev.     Washington     Gladden, 
I).  I>:   "Welcome  to  Ohio,"  bj    Governor 
National 
I   Fred  J.   Fischer :  "W<  li 
Columbu 

W.    J.    Reynolds,    national 
National 

raph  will  be  taken  on 
the  st<i  capitol  immediately 

after  tl. 

I 
convention    will    take    place   at    1 

n  will  be  held 
f  Trade  audi 
The    opening    of    the    annual     national 
convention   of  the   Ladies'   Auxiliary   will 


taki     place    at     the     Southern     hotel    at 
Life  and  Ac- 
be  held  at  7:30  p.m.,  at  the  Southern  hotel, 
will  be  an  entertainment   by  the 
imbus   at    8:30 

rn   theater. 

II  be  given  by 
at     Memorial     hall, 
in. 111   -  In   10  p.m. 

Wedni 
There  will  be  a  trolley  trip  to  the  new 
iftening    and     filtration     plant     at 
a.m. 

will     K-ave     Southern     hotel     at 

for   Olcntangay   park,   where   the 

1  to  the  deli  guests. 

DAY,    SEPTEM1 

There  will   b 

jates,  and  a  morning 
meeting  of  the  Ladies'  Auxiliary.  All 
sessions  will  h 

An   automobile   trip   thn  ugh    tl 
lias  been  planned   for  the  ladies  at    2  p.m. 
At  a  meeting  of  the  National  IX 

lion  in  Memorial  hall,  at  7:30  pin., 
the  eK'  I  rs  will   take  place 

An  entertainment  will  he  given  at  8:30 
p.m..  in  Memorial  hall,  by  the  New  York 
'Bunch." 

Friday,  Sfittmher  17 

There   will    he    morning   and    afteri n 

of    the    N.    A.    S.    1''-..    and    of    the 
Auxiliary.     At  the  afterw 

will    he   installed. 

A  \i-it  by  tl 
in    the    State    capitol    will    take    place    at 
3:30   p.m. 

The  installation  of  newly  elected  na- 
tional officers  of  tin  X.  A.  S.  E.  will  occur 
at    S   p.m.    in    l*.    C.    T.    had. 

There  will  lie  a  grand  ball  in  U.  C.  T. 
hall  at  9  o'clock. 

Saturday,  September  18 

•  I    guests    will    he    welcome 
at  the  various  power  plants  nearby. 

The  mechanical  exposition  in  Memorial 
hall  will  he  open  every  day  from  10  a.m. 
to  2  p.m.,  beginning  Tuesday,  Septem- 
ber  14. 


kinds    were    indulged    in.      'I 

an  appetizing  clambal 


Water  Power  Trust  in  Michigan  ? 


Turbine  Club  Outing 

The    annual    outing   and    '.'anus    of   the 
•  'lull,    of    New    York    Cii 

int   View   park.   Long 
Island,  on  Saturday.  August  38.     This  as- 
f  thi 
M    with   the 

I 

"Isabelle"  conveyed  tlii    party  to  tin   grove. 

on    Long  und,    where    breakfast 

liting   them.      After   satisfying  the 

inner    man  ,    the    company    adjourned    to 

inds.   where  outdoor  spor  II 


11      i    iS   power 
ci  nipaiu  sing,    Mich..    1  1    Loin 

companies    and    four    others,    with 

paid-in  capitalization  o,  is  hut 

formation  ol 
holding   company    that    will    take   over   not 
only   tli'  bul    a    numbi 

of  still  larger  and  more  important 
Michigan,"  was   the   statemenl    made  in  a 
1 
the    formatii.n    of    the    11.  w    1  1  111- 
il  is  claimed,  is  the  1  lodi  np 
New  York. 

["he;    havi    -  aipli  1   with   the   I 
\n  Sable,  ii  is  alleged,  in  tin-  dcvclopmeri 
of   the   Aii    Sable    river,    and    it    1 
reported   for  some  time  thai   tin 
mpanj ,  which 
franchise  rights  to  all  the   i 
the    Au    Sable    river,    was    merely    an   ex- 
in    company,    and    that    before   the 
work   ol  !    tin     dam    sit 

taken  up.  new    corporation   steps  would  In- 
taken. 

Bul  back  of  the  whole  scnen 
.1  1 11.  '1  the  hand  of  1!  General 
Company,  according  to   \l:ii-i^.,ii  men  who 

they  are  well   p.  stc       Thi    ' 
Electric   '  ompany   is    said   ti     be   identified 
with  the   I  lodenpyl-Walhri  '  ■■    pei 
more  particularly  with  the  Commo 
Tower   Company,  of  Jackson.    Mi. 
connection  of  his  firm  w  ith  the  formation  of 
the  new  concerns  is  easily  traced 
W.   II.  Claire,  of  Detroit,  who  appears  ?s 
oin     of    the    incorporators    of    the 
group  of  new  corporations. 

Any   attempt   to   secure   a    monopi  ly  i" 
Michigan's    water    rights    has    bei 
phatically    denied    by    Mr.    Walbridge,   of 
Hodenpyl,  Walbridge  &  Co.    The  firm  lias 
absolutely  no  connection  with  the  Loud  in 
terests  and  no  dealings  with   tin    I 
Electric  .Company,  except 
of  power-plant   supplies.     The   Louds  di« 
claim   any  connection  between   thi 
power  companies    tln-y   have    formed   am 
the  three  companies  of  the  sj  ndii 
furthermore,  a  representative  of  tl 
eral     Electric     Company     speaks     of    tli 
rumor-  1  ly  absurd.     HoweV 

this  may    be,   Michigan   would  do  well  ' 
guard   her   rivers   so   carefully   as  to  niak 

such  a   11 poh    1  if  her  water  poi 

pi  ssible,  and.   while  encouraging  in  ever 
legitimati     way    their    early    di  in 

this    end    granting    the    require 
rights    upon    such   terms   as   will 
attractive  return  upon  the  venturi  . 
guard    the    interests   of  her   people   in   tl 
waters  by  providing  for  their  r<  . 

rights    under   conditions   fair  to  l 
concerned     whenever      their     exercise    1 
private     interests     becomes     uni' 
and  extortionate. 
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Power  Plant  Machinery  and   Appliances 

Original     Descriptions     of     Power     Devices 
No     Manufacturers'      Cuts     or     Write-ups     Used 


MUST     BE     NEW     OR     INTERESTING 


The    Improved    Milne    Water 
Tube  Boiler 

In  the  Milne  water-tube  boiler  which 
n  previously  described  in  these 
olumns,  May,  1904,  notable  improvements 
■1  aisled  that  will  prove  of  in- 
erest.  This  boiler  consists  of  an  upper 
jul  a  lower  horizontal  drum,  connected 
nth   outer   hanks   of    tubes,   and   an    inner 


vertical  and   are    spaced 

in    such    a    manner    that    any    of   them    can 
he   removed   and   replaced   without   inter- 
ference from  adjoining  tubes  or  the  Set- 
his arrangement  is  shown  in  the 
inj  ing  illusl '  i 

-   been    found   in    daily   practice,   as 
might  natuwllv  be  expected,  thai  I 
i  s   and    the   dust    • 

exterior    sur- 
lessened,  and  that  such  accumu- 


against  the  water  in  the  I  >«  ei 
drum,  so  thai  the  incoming  feed  water 
1-  not  mixed  with  the  hot  water  ill  the 
drum,  Inn   is   forced  up  by   the  pn 

rows  of 

tubes,     and     a-     it-     passagi 
interval  in  time  of.over  ten  minutes  before 
enters   the   upper   drum. 
is    gradually    raised    t"    a    high 
point,    and    the    great    bulk    of    th 
forming  matter  is  precipitated  to  thecham- 


N0TE    ARRANGEMENT    of    TI'BF.S    IN    PAIRS 


FIG.    .;.       rUBE    VRRANCEMENT    SHOWN    IN    END   VIEW 


hank  of  tubes  between  them,  so  arranged 
that  spaces  of  suitable  width  between   the 
for    in- 
spection,   cleaning    and     repairs     I 
masonry    adjacent 

all  uniformly  shaped, 
and  are  interchanseabh-.  The  large  radius 
of  curvature  permits  the  u- 
| standard  cleaning  tools,  and  the  removal 
of  one  manhole  plate  gives  access  to  an 
entire  set   of  tubes.     The  tubes   stand   in 


ind  their  way  to  the  rear  chamber. 

shown   at   the   right   of   Fig.    1.     Likewise 
on  the  interior  scale-forming 

matter    d  hut    is 

ted   and    settles   in   the  hire,    lowi  r 
drum,  where   it   can  be  blown   out   at   will. 
An  interesting  feature  i-  the  feed  cham- 
ber,    shown     in     the     lower    drum.       This 
chamber    is    usuallj  with    the 

I   is  closed  or 


'. .      Another 

lent    i-    that    the    cool    water    (in 

nnecting 

with  the  feed  chamber)  coming  in  contact 

-    on    their    way    to    the-    line 

absorbs  a  greal  deal  of  heat  which  would 

otherwise    be    wasted:    a     proportionate 

The   h  1    horse 

unusually    large,    which    will    he 
apparent    when   the    volume   stored   in   the 
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rear  bank  of  tubes  the  circulation  is  down 
ward  through  the  two  rows  of  tubes  not 
connected  with  the  feed  chamber,  and 
upward  through  the  tubes  that  are  con- 
nected with  it. 

construction  throughout   is  simple. 
No  handhole  plates,  headers  or  flat  stayed 

surfaces  exist,  and  the  il space  0 

i  comparatively  small.  The  boilers  are 
made  in  all  sizes  from  150  to  1000  horsc- 
power  foi  all  pressures  by  the  Milne 
Water  Tube  Boiler  Company,  151  Nassau 
street.    New    York   City. 


Producer  Gas  from  Crude  Petroleum 


FIG.    I.      SECTIONAL  END  ELEVATION   OF   MILNE    BOILER 


lower  drum  is  taken  into  account.  The 
steam-liberating  surface  is  ample,  and  on 
account  of  the  evenness  of  circulation,  and 
the    fact   that   the   feed   water   enters   the 

upper  drum  at  the  steaming  point,  priming 
is  unknown  and  dry  steam  is  produced 
under  all  varying  conditions.  With  the 
construction    shown,    the    upper    drum    is 

clear  of  all  obstructions,  and  all  tube 
joints  are  accessible,  but  in  instances 
where  head  room  is  limited,  a  dry-pipe  ar- 
rangement is  applied,  and  the  steam  out- 
let placed  at  the  side  instead  of  on  top. 

The  furnace,  lit;.  .j.  is  of  the  dutch- 
oven  «.r  dog-house  type,  hut  with  a 
notable  improvement  in  arch  construction, 
and  has  proven  highly  efficient  and  of 
great  durability.  The  boiler  setting  is 
bound  together  with  heavy  channel  beams 
set  flush  with  the  brickwork,  and  of  such 
substantial  form  as  to  avoid  cracking  of 
nry. 

When  the  boiler  1-  in  operation,  the 
:  combustion,  leaving  the  furnace, 
rise  upward,  flooding  the  front  bank  of 
tubes.  A  portion  of  the  gases  take  a 
horizontal  as  well  as  vertical  direction, 
but  the  baffle  tile  forces  the  bulk  'if  the 
gases  upward  the  full  length  of  the  tubes. 
At  the  upper  drum  the  gases  turn  and 
take  a  downward  direction,  thence  turn- 
ing again  under  the  baffle  tile  in  the  rear 
bank  of  tubes  and  rising  to  the  outlet. 

Circulation  is  upward  in  the  front  bank 
of  tubes,  the  velocity  being  very  rapid  on 
account  of  the  high  temperature,  the  large 


exposed  fire  surface  and  the  absence  of 
all  restrictions.  In  the  second  bank  of 
tubes  the  circulation  i-  also  upward,  but 
with  lessened  velocity  proportionate  to 
the  difference  of  temperature;  and  in  the 


A  process  foi  the  production  of  producer 

or    power   gas    from   crude    petroleum   is 

now  being  brought  to  the  attention  of 
power  users.  This  is  carried  out  in  an 
apparatus  known  as  the  "Nix-Frost"  oil- 
gas  suction  producer,  which  depends  for 
Us  efficiency  upon  three  essentials:  First, 
a  zone  of  high  temperature  maintained 
practically  uniform;  second,  a  supply  of 
carbon,  preferabl)  in  an  atomized  form, 
which  passes  into  1 1 1  i  —  high  temperature 
zone:  third,  the  removal  of  the  products 
from  the  generator  itself  by  suction. 

No  water  or  steam  is  used.  The  gas 
i^  made  with  air  and  oil  only,  free  air 
being  admitted  during  the  process  of  gas 
generation.  The  resulting  gas  is  peculiar 
in  that  it  contains  a  very  small  percentage 
of  hydrogen,  which,  of  course,  allows  high 
compression  in  the  engine. 

The  owner  of  the  United  States  patents, 
the  Western  Gas  Engine  Company,  of 
Los  Angeles,  Cal.,  has  operated  this  sys- 


FIG.    4.      FCRNACE    CONSTRUCTION    FOR    MILNE  BOILER 
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ton  experimentally  more  than  thn 
during  which  time  the  apparatus  '■ 
reduced  to  it>  simples)  form,  so  that  it  is 
now  presented  to  power  users  not  merely 
is    producer,    but    as    a    complete 


practically  every  day,  under  full  load, 
showed  not  a  particle  of  foreign  matter 
of  any  description  when  the  cylinder  heads 
moved,   the  ngs   and 


pound   i  iur   u  ill    j  ii  Id 

one  brake   horsepower   in   the   engine,   in 
i  power.      In 


other  interna]  p  ■  ,..„  u  prof.  William  I 

al  the 
Leland  Stanford  University,  on  an  en- 
gine rated  at  from  125  to  14 
and  delivering  al  the  time  rc&g  brake 
horsepower,  102.45  brake  horsepower  «a^ 
obtained   with  iption   "t    107.81 

pounds  of  crude  oil  per  hour,  making  the 
fuel  consumption  f"r  one  brake  horse 
power  t.05  pounds  of  crude  oil  per  hour. 
The  manufacturers  state  that  since  then 
they  have  produced  much  better  results. 
In  one  case  an  electric  generating  plant 
just  started  on  a  first  load  showed  319 
■ 

liary  load  bi  in 
25  kilowatt-hours.      This  gives  marly  five 
'    oil,    or 
207.9  kilowatt-hours  per  barrel  of  42  gal 
Inns  net  output  of  the  plant. 

I  he  p  i  ator  i-  very  simple, 

Ii'  11   lined   with   tirc- 

brick,  into  which  is  sprayed  the  oil 

compressed-aii  '  '     gas  passes 

over    to    the    wel    scrubber,    receiving    a 

the   way  which   con- 

and  drives  oul  a  lai  1 

im  there 
irectlj  into  the  centrifugal  washer 
and  them 

air  is  supplied  bj   a  small  ail 
and   the   oil   is   fed   by  any    suitable   pres- 
sure mi 

The    water    used    in    the    cleaning   of 

a  long  period  of  time.  \-  it  flows  awa) 
from  the  scrubber,  the  lampblack  or  tar 
"in  the  surface  and  is  skimmed 
off  by  a  wing  dam  into  tanks.  The  water 
then    passes    into    the    <ump.    is    partially 


NIX-FROSl       SI  I   riON    OIL-GAS    PRODUCES 


ovcring  the  generation   of 
and  also  the  removal    from   it   of 
the    lampblack,    tar    i>r    oilier    deleterious 
particles  which  are  not   wanted   in  the  en- 
gine.    It   also  embodies   means    for   keep- 
supply    constant    and    the    quality 
and    for   changing  the   values  at 
such  times  as   the   load  on   the   engine   is 

it   is  practicable  to  operate   with 
a  gas  holder,  yet   it   has   been   found   that 
ry,   and   that    the   best    run- 
ilts   are    obtained    by    tal  i 
tly  from   the   scrubber  to  the  en- 
bout  intermediate   St 
the    gas    generator,    the    gas    is 
drenched    with    a    water    spray    which    re- 

.  large  portion  of  the  lampb 
tar.  and  it   then   goes   throng  • 

I  centrifugal  scrubber,  to  which 
is  attached  a  suction  fan.  In  this,  it  is 
claimed,  the  last  particles  of  foreign  mat- 
ter are  removed  and  the  gas  goes  to  the 
rngine  clean. 
The  manufacturers  state  that  a  150- 
n  the  testing  stand. 
liter  being  operated   for  about   six  weeks 


DIAGRAMS    FROM     ENGINE    RUNNING    on     GAS    FROM       Nl  '    \S    PRODUCER 


For    three    weeks    the     valves     « 

untouched.      At    the   end   of  that   time   the 

n   the   inlet    valves   was    found   to 

be  insignificant   in  quantity  and  not  suffi- 

impair  the  proper  operation  of  the 


cooled    and    returned    by   a    pump   to   the 
scrubber. 

The    attendance    required    appears    to 

Ik-    very    slight,    as    the    whole    system    is 

!    to   be    self-cleaning   and    requires 

very  little  internal  attention.      It   is  stated 
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machinery    for 
:  nit. 

it  1   em- 
thai   they  have 
[roll  um  which  they 
;n  of  the 
heavy,    being 
•   asphalt,  tin-  i 

to  a  gas, 
said    to    handle    the 
without    difficulty,   also    ro- 
ll as  the  light  hydro- 
rhe  builders  state  that  they 
i iratus   to 
nj tiling  in  the  form  of  fluid  car- 
be  put   through  a  pipe  and 


attention  required,  it  i-  said,  is  to  fill  the 
oil  cup  occasionally. 

front    view    ol    the    ["urbo- 
Blower  assembled  and  read}   to 
the  brick  boiler  setting.     Fig.  -•  si 
propeller     casing     removed.     It     will     be 
noticed  that  the  propeller  hub  i-  practically 
in  the   fi  nu  of  a   sphere,  the  idea  being 
to  eliminate  losses  of  air  volumi 
eddy    cu  ign   also 

a  suitable  rec<  ptacle  for  the  tur- 
bine  rotor   and   stationary   blading.      This 
n  in   Fig.  ,i.  which  illustrates  the 
propelli  i  >m  the  spider  and  the 

leai  rangement. 
In  operation,  -team  from  the  In 
pipe  enters  the  ci  nne9tion  shown  in  Fig. 
1,  at  thi  1  pi     i     into 

am  chamber,  shown  in  the  center 
of  the  spider,  Fig.  3,  leading  from  the 
steam-ehamber    nozzles,    the    number    de- 


"Malcolm"   Water  Gage 


The  Turbo-Blower 


The   apparatus   known   as    the   "Turbo- 
Blower."    manufactured    by    the    Turbo- 
Blower  Company.  ,io  Church   street,   New 
ity,    is    herewith    illustrated.      Its 

to     produce     a 

mechanical    draft    so   that    various    grades 

p   fuel  may  be  burned  in  a  boiler 

furnace,   and.    second,    to    increase    the    ca- 

i  any  boiler  fn  in  25  to  .35  p 

ontained. 


BLOWER 

It  consists   of  an  'aluminum   propeller,   a 
turbine  motor  and  a  casing  which   is  set 
in     the     front,     side     or     rear     walls     of 
•ting,     as    conditions     dic- 
tate,    there     being     no     projecting     part 
brick     setting     to     become 
r  in  the  way.     All  parts  arc  pro- 
rom  dust  and  ashes  and  the  only 


11;   i    \SING   REMOVED 


pending  and  the  requirements 

of  the  blower. 

the  nozzles  impinges 

upon  thi  iw  u  iii  the  rotor,  Fig. 

.}.   which   can-.-   thi    propeller   to   revolve. 

team   is 

taken  up  by  the  exhau  1   vane    I"  hind  the 

turbine   ring  and   i-   ejected   through   the 

orifice  in  the  hub,  .shown  in   Fig.  2.     The 

then  mixed  with  the  ail    supplied 

r,     and     carried     under     the 

When    a    boiler    is    being    served    by    a 
damper   regulator  can 
be  arrai  .  n  ,    balani  1  d   valve 

in  the  pip  he  blower.     In 

li  iwer  will  be  controlled  au- 
tomatically,  the   damper   working 
junction  with  nd  a  balanced 

draft  effected.  The  blower  can  also  be 
regulated  bj  hand,  or  by  a  regulator 
valve. 


A   water  gage   that   has  been  designed 

wherever   there   is  exc< 

liiation  is  illustrated  herewith.    As  shown, 

1    casing   is   n  pi  es<  nted,   which  is 

pi  -v  ided  \\  uli  v  ertical  sli  its  ami  .1 

lower  end,  on  which  i-  formed  a  shoulder 

upon  which  rests  a  rubber  washer  of  suit- 
able yielding  substance,  such  as  had.  A 
glass  tube  is  arranged  within  the  cas- 
ing, and  its  lower  end  rests  upon  this 
washer;    a    corresponding    washer    rests 


F~l 


MALCOLM      \V A  IKK  1;  u;r. 

upon  the  upper  end  of  the  glass  tithe.  The 
upper     end     of     the     casing     is     pi 
with   an   interior   thread   which   cngi 
cm  responding  outer   thread    on    thi     in. "I. 
'Iii-  head  is  provided  with  a  stem  which 
has    an    opening   communicating    with    the 
interior    ,,f    the    ela-s    tube.      The    outer 
thread   of  the   head  also  engages  the  in- 
terior   thread    of   the   nut,    which   extends 
ivei    and   i     adapti  d   to  bear  against  the 
1  the  casing. 
I  !n-    glass    tube    is    of    sufficient    thick- 
w  ithstand  0  msiderabli    strain  and 

1 ipplied   longitudinally.     When  it 

d  within  the  ca  ing,  the  head  is 
I  down  lirnily  onto  the  tube,  there- 
by forcing  the  ends  of  the  tuJJB 
into  the  upper  and  lower  washers,  making 
a  water-tight  joint  at  the  upper  and  low- 
1  r  -  ni  of  the  lulu'.  The  nut  shown  is 
then  screwed  down  firmly  onto  the  upper 
the  casing  and  made  tight.  The 
head  1-  bj  ♦hi-  means  held  firmly  in  place 

pn  t  enti  d    from    becoming    I 

and  breaking  the  water-tight  joint  formed 
b)  1  In  washer  with  the  end  of  the  tube, 
but  the  -train  which  holds  the  In  ad  in 
j. lace  is  exerted  by  the  nut  on  the  upper 
1  the  casing  and  not  on  the  tub' 
itself.  This  water  gage  is  patcnted'b) 
Walter  R.  Malcolm,  Albany,  N.  V. 


■  : 
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Inquiries 


iuihVi/    bll 
:   Hi.    inquirer. 


-!».c  ,i  Healed 
Hall  into   Hater. 
n  ball   weighing  ten  pounds  and 
a     temperature     ..i"     850 
Fahrenheit,   is   dropped    into   a    tank   con- 
taining 100  pounds  of  water  at  a  tempcra- 
grecs.      To    what    tempera- 
ture  will   the   water   be    raised? 

G.   A.   C. 
Ive   this   problem   it   must   be   re- 
ed    that    all    of    the    heat    which 
ut  of  the  ball  goes  hit"  the  water, 
ind  that   they  will   eventually   coi 

temperature.      Let    this    common 

ire,  which   we   would  determine, 

•e  7".     Then  the  heat  coming  out  of  the 

ron  ball  as  the  temperature  drops  from 

rees  Fahrenheit  down  to  the  com- 

perature  of  T  will  be  the  weight 

f  the   ball   times   its    specific   heat   times 

ic  drop  of  temperature.     Or, 

10  X  0.13  X   (S50  —  T). 

ion,  0.13  is  the  approximate 

heat   of  cast   iron. 

The    amount    of    heat    going    into    the 

uld  be  the  weight  of  the  water 

ific   heat    times   the   rise   in 

ire  from  32  degrees  to  the  com- 

I'erature.    This  quantity  will  then 

100  X  1  X   (.T  —  32). 

xpression  I  is  the  specific  heat  of 

r.     As  all  heat  coming  out  of  the 

•   into  the   water,   these  two   ex- 

is    must   be    equal    to   each    other. 

re,   an    equation    may   be    formed 

the    two    expressions    equal    to 

ther. 

nly   unknown   quantity    is    T,    for 

e  wish  to  solve,  and  by  the  solu- 

this   equation    we    find    that    the 

:    degrees     Fahrenheit,    the 

lerature    of    the    water    and    the 

'  is  of  course   assumes   no   radia- 

"oblem    is   easily   proved    as    fol- 
Phe  heat  coming   out   of  tl 

the  water,  as  a  for 
ht   of  the   ball   times    its    specific 
range  in  temperature.  The 
mperature  of  the  ball   was   *;o 
licit.      The    final    ti  - 
ikinp:  a   ran. 
ihrenhcit.     This  multiplied  by  the 
'  pounds,   and   the    specific   heat 
•1  C0.13I  gives  7050  B.t.u.  given 
ball.     The  range  of  temperature 
•he  water  has  risen   is  42.; 
■    or    to.;   di 
lied  by  the  weight  of  the  water. 
■ 
B.t.u.   absorb 
r,  and   it   will   be   seen   that   this 
the  same  as  the  amount  of  heat 


given    up   by    the    ball  ntly,   the 

problem  proves  itself. 

What  ];':ll  Improve  the  Diagrams f 
The   accompanying  diagrams   ai 
a    Brown   automatic-cutoff    engii 

you   tell   what   would   improve  them? 
F.  E.  D. 

The    diagrams    show    that    th< 
valves   are   late   in   opening,   that   the   ex- 
haust valves  close  too  early  in  tl, 
giving    more    compression    than    i- 
sary,    and    that    the    clearance    is    not   the 
same  in  both  ends  of  the  cylinder. 

The  small  eccentrics  on  the  side  shaft 
should  be  turned  ahead  until  a  proper 
amount  <>i  lead  The  exhaust 

cams  should  be  turned  backward  slightly, 
e    of    the    lap    taken    off    and    the 
clearance   should   be   equalized   and  shims 
placed  in  the  end  of  the  connectii 

Changes    in  1    or    travel    of 

valves    in    en  gridiron    valves 

should  be  made  with  caution,   for  in  some 

nd  seats  have 

resulted      from     long     wear     and     when 


WHAT    WILL   IMPROVE   THE   DIAGRAMS. 

changes  of  travel  have  been  made,  leakage 
resulted  from  the  openings  made  by  the 
riding  of  the  valve  over  the  shoulder  on 
the  seat. 


Book  Review 


Heavy  Electrical  Engineering.     By  H. 

M.    Hobart.      Published    by    D 

Nostrand      Company,      New      York. 
;  338  -f-  xxiv  pages,  6x9  inches ; 

290    illustrations    and    tables. 

$4-5°- 
This  is  the  latest  boi  k  from  ihe  pen  of 
Mr.  Hobart,  and  it  deals  with  questions 
concerning  design  of  electric  power  sta- 
tions rather  than  the  apparatus  to  be 
used  in  them.  It  contains  a  large  mass 
of  data  relative  to  plants  in  a 
eration,  which  '  impiled  by  the 

author    mainly    from     English    an 
tiiiciit.il    practice;    hew  ever,    there    is    so 

■  make  it  almost  as 
useful  b  ers  as  to  those 

for   whom    it    w;  s    written.      The    I 
seriously 

d    units    thn 
nth  or   uses    the   word 
weight    in   Id! 
if    water    at    4   de- 
ery  confusing 
because  one  ordinarily  associates  the  idea 
of  2000  pounds  with  the  word  ton.  Again, 
steam    pressures    are    expressed    in    kilo- 
grams per  square  centimeter;  to  on 


re    inch,    this 
very    little    concrete    meaning    until    con- 
into  ordinary    everyday  units.     In 
one  plai  ■  a  table  of  the  heat- 

(South    Yorkshire  stated    to 

;  ilowatt- 

■    r   ton '     This   blemish   exists   all 

■k  and  maki 
ly    difln  :    the'    import    of    the 

author's  statements  wherever  units  are 
usi  d.      \   mosl   attractive   featun 

that    when  ;.]ots    of 

tables  and  data  are  given,  the  usefulness 
of    which    is    too 
nieiit. 

r  1   is   introductory  in  character, 
and  is  devoted  mainly  to  definitlOl 

units   which   are   used  thn 

I   curves  of  the 
properties  of  steam,  with  illustr  I 

amides   of   how   to    use   them.      Chapter    11 

is  devoted  to  a  consideration  of  the  over- 
all  efficiency  of  generating  stations,   with 
data    and    examples    taken    from    practice, 
the    purpose    being    to    lay    down 
tematic   plan   of   procedure   in    the   choice 
of  various   types   to  suit  differ- 
ent   conditions   of   service.     Chap 
takes    up   the   details   of   the   steam   equip- 
ment  with  due  regard  to  the  pr 
■  f    various    styles    of    engines    and    steam 
turbines.     Chapter  IV  treates  in  di 
relative  merits  of  piston  engines  and  steam 
turbines     for    !  '     stations    and 

Chapter  V  i-  devoted  to  condensing  ap- 
paratus. The  next  chapter  takes  up  in 
detail   thi  nerating  part  of  the 

setting  forth  the  suitability  of  dif- 
ferent   t  nerator    for 

rvice.  Chapter  VII  treats 
of  the  design  of  the  generating  station 
as  a  concrete  whole,  making  use  of  the 
data  and  examples  given  in  previous 
chapters  for  the  purpose;  this  chapter 
contains  a  great  quantity  of  data  taken 
from    first-cl  one    of 

the  best  and  mosl  in 

'  llent   and 

exhaustive  treatment  of  the  \ari. 

heavy  serve  1.  e  nier- 

•eer  with  the 
aluminum     lines    an     discus 
the  advantages  and  d 
bead  and  undi  1  <  'hapter 

-    an    excellent    treatment    of   the 
high-tension     direct-currenl 
tern,  and  in  it  a  comparison  is  made  with 
the    higi    •  rnating-currenl    sys- 

tem   under    similar    1 

and      operation.      The      remaining      two 

■  raction 

calculations,    and    to    traction    m<  tors    and 

■1  of  railways.    Tal 
gether,     Mr.     Hobai 

meritorious  production  :  the  reviewer  is 
of  opinion,  hov  an  at- 

tempt  t'  much   ground   in   the 

limited 

Hi  ut  index,  and  the  illustra- 

I 
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Business   Items 


: 

slneer    of 

" 

qi    a     Dumber     of 

Pittsburg, 

larters    to    the 

N.    v..     where 

nanufactured. 

i  ompany, 
shipped  i"  the 
Company,    Sew 

!3, -horsepon 

i:  t vi pen-exhausl  steam  teed-water  heaters, 

bine    la    to    tnk.-    the    place    of    the 
■  ■Hilary    beaters    now     in    use 
at   the  Nlnety-slxth-street  power  plant 

The    Northern    Water    Softener    Company, 

w  .  .    reports   the   recenl    closing  of 

•     lai    Rapids  ft  Iowa 

.■:n     Railway    and    Light     Company,     Cedar 

20, gallon-per-bour 

Construction   Company,   Ga- 
a     15, gallon-per  hour    ma- 
chine :   Sandusky    Porl  i  ompany, 
tor     a      10,000-gallon-per-hour 
ctrlc    Light    and 
,Vorks,    Webster    City,    Iowa,     tor     a 
our    machine :     Los     Angeles 
■  mufacturing  Company,   Los  Angeles, 
Cal..  for  a   2000-gallon-per-hour   machine. 
Alfred    J.    Thompson,    71     Broadway,    New 
1893    was    in    thl 
lli. .mas    A.    Edison    for    four    years, 
then   lias   devoted   his   entire   time 
to     the     sale,     installation     and    operation     of 
American  machinery  In   Latin-American  coun- 
atlon    to 
that  rapidly  developing 
During   the  pasl    sixteen 
in    has    lived    In    and    traveled    •  iten 
rougb    Cuba    and    every    republic    of 
South     America,    and    has    establlshe. 

:i..iis    with    CO 
in   order  efficiently    to  handle  a   line  of   me- 
chanical goods  Mr.  Thomps.  a   has  a 
with  him  in  each  of  the  capital  cities  a  grad- 
gineer    who    makes    his    hone-    there, 
-.  ]  i  [ce   and 
technical  requirements  of  this  vast   market. 
A    dozen    commercial    systems    of    exhaust- 
lescrlbed    and    illustrated 
■  .1    by    the 
Boiler    Works,    Seventeenth 
tdelpbia,     Penn. 
The  drawings  show   several   varieties  of  both 
rn   and    the  so-called   vacuum 

■        i:.     a 

for    withdrawing   water   and   air    from 

-.oral   variations 

from     I'..  -it'll    as     those 

using  |  ilatlon,    that    is.     one 

i   another   for   the  hot 

differential" 

whieh    a    constant    difference    of    temperature 

Is   maintained    between    <ho    radlato 

and   the   return   piping.   In  order   that  a  simple 

valve    may    be    used    at    tbi 
of    the    radiat'  >n    of    the 

taken    up    by    a    comparison    of    dif- 
ferent    - 

when     installed     in     connection    with 
such    exi  and.    by 

in     differ.  •  i 

inks,    the    reduction    in    complexity    and    cost 
and  the  Improvement   In  convenience  attained 
through    the  use   of   the   neve    I 
stark    and    cut-i 

are    shown.       This    innovation    in    open    feed- 
water   heaters    is 
sary    the   use   of  an   independent   separator   to 


the  heating  sj  '■  :,s  ""' 

separator    on    the    heater    performs    this    ser 

nth  the  steam  condensed  In  beating 

the    boiler-feed    water   and    the    Bteam    which 

passes    dlrectlj     to    the    beating    system.      In 

the   latt.-r   part    of   the   i k   several 

Hh.(|    by    which    space    In 
boiler  roo                          menl  -  ol   office  build- 
ings,  hotels,   etc  .   i  an   be   still   further  >no- 

5      specially      Btructed      heaters. 

There    Is.    finally,    a    brief    description    of    a 
special    hi  ned    to   purify    the   make- 

up   water,    as    w.ll     as     to    ad     as    h<    I  I 

receiver  for  the  condensed  returns  from  the 
heating  system.  A  feature  which  will  un- 
doubtedly I f  interest  to  architects,  own- 
ers, etc.,  is  a  model  -  overlng  a 
beater  and  receiver  tor  use  with  exhaust. 
;  (ng    systems. 


New   Catalogs 


l  India  Rubber  Company,  Bristol,  R.  I. 
Folder.     Pump  valves.     lllustr.it. -.1. 
Kingsbury    Packing    Company,    526    Spruce 
<  ixford  pack- 
ings. 

Edge  Moor  Iron  Company,  Wilmington,  Del. 
Catalog.     Boilers.     Illustrated,    94     ]'•> 

Du  Bois  Iron  Works,   Du  Bois,   Perm.     Cata- 
m  and  power  pumps.     Illustrated,  32 
pages,  6x9  inches. 

Becker  Valve  Company,  Minneapolis,  Minn. 
Pamphlet.  ton  valve.     Illustrated, 

12  pages,  1x9  in. 

Hill   Clutch   Company,   Cleveland.   Ohio. 
A  B  C  Enj  1.      Line  shaft  hearings. 

Illustrate  . 

The  Jarvis  Engine  and  Machine  Works.  Lan- 
sing, Mich.  Bulletins  Nos.  1(11-1(16.  Tumping 
apparatus.     Illustrated. 

II.  W.  Johns-Manville  ('ompany,   100  William 
Hew    York.     Folder.      Leak-No    metallic 
compounds.     Illustrated. 

c.  II.  Wheeler  Manufacl  .:■■..  ipany,  Phila- 
delphia, Pa.     Bulletin   No.    10.     Pumps.     Illus- 
l     6  inches. 
Power  Specialty  Company,  ill  Broadway,  New- 
York.     Catalog.      Duval    metallic    packing.     Il- 
lustrate.1,  16  pages,  6x9  inches. 

Mesta    Machine    Company,    Pittsburg,    Penn. 
(Inlander    barometric    condenser.     Il- 
lustrated, 16  pages,  6x9  inches. 

Greene.  Tweed  ft  Co.,  109  Duane  stn 
York.     Booklet.      History      of      the      Marathon 
Races.     Illustrated,  ">x7  inches. 

Sight    Feed    Oil    Pump   Company,    Milwaukee, 

Wis.     Bulletin    No.    210.     Union-Cinch    fittings. 

6x9 

Iron  Works.  Du  Bois.  IVnn.      Bulletin 

Single    cylinder    throttling   gas   engines. 

Illustrated,  10  pages,  0x9  inches. 


ESTABLISHED    Nev.    Tork    concern    hand 

Hue   steam   specialties,  desires  partner     Small 

capital    and    unquestionable    bonoi      requWB 

Box    11,  Po 

WANTED     i  eed   water  beater  civ  Igni  i    an 

draftsman.     One    who    has    had    ex] 

designing  sue  1 1  •  ful  open-tj  pc  casl    it 

periencc      eauci 

pensatlon  desired.     Box  97,  Poweb. 

i  NG  INKERS — A  leading  manufacturer  v.ant- 

v.  1th    ..I.    i  nglneei    in 

Ime  lookiiiu 

I  by  so  doing  add  gnatl.v 

ncome       address   "Manufacturers,     Hu\ 

2 1,  South  Stillwater,  Minn. 

W  \  \  ll'.n  —  \n    en d    in    de- 

sign    and     application     of     electric     controUS 
I  trial    installations      Musi    thor- 
oughly   understand    latest     cnmmeri-iai 
ami    apparatus.     No   applical  Ion    » 111 

..in    engineel      ■      i 
lished    reputatii 

cerieni  e  and  salat 
Bo     S,  Power. 

WANTED — Intelligent,  ambitious  and   IndO 
liious  young   man.   22   to   -'7   years  old,  dosirini 
e    an    engineering    salesman,    for   posi- 
Hon    in    sales    department     by    estahli 
prominent     manufacturer    of    valves    ai 
rallies.      Prefer     one      having     had      nn 
engineering    education    an.l    one    or 
practical  experience.      II   without    teeht 
cation,     practical    experiem  e     nei  e: 
age,  education,  experience  and   where  obtained 
and   salary   desired.     Box    10,   Poweb. 


Help    Wanted 

under   this   head   are   inserted 

for    25    cents    per   line.     About    six    words    make 

WANTED — Chief  draftsman  or  engineer  for 
engine  works.      \  ,"  Box  3,  Power. 

WANTED — Good    mechanical    designers    and 
detail    draftsmen    for    machinery    manufacturer 
Box   9S,   Po 
WANTED — Thoroughly       competent       steam 
salesman;    one    thai     can    sell    high- 
grade  goods.     Address  "M.  M.  Co.."  Poweb. 
\N    ENGINEER    in    each    town    to     .11    the 
ing    grate    for    steam     boilers.      Write 
.  281  Dearborn  St.,  Chicago. 
VGENTS    WANTED  to  sell  Burgmann   cele- 
brated   engine    packings    in    territories    not    yet 
covered.     See  our  advertisement  on  page  67. 


Situations  Wanted 


(hi*  head  are  insertci  i 
for  25  cenis  per  lint  About  six  words  mak-  j 
o  lint . 

DRAFTSMAN,    power    house    designer,   wid 
experience,     member     A  S  M  E       desiri 
t uui.     A-i  references.    Box  9,  Poweb. 

WANTED      Position  as  oiler  or  v.  ipi 

i,,  1 1.  p.  .■    in    mechanical    and    electric! 
work.     I.   c.   .  .   education.     J.     Ransb 
-i  ,  South  Bend,  Ind. 

WANTED— Position    as    assistant     to    sup. 
intenilent.      Present      position     chief     .1 
gas     and     steam     engines,     pumps,     ... 
and    general   machinery.     Best    reference 
5,  Poweb. 

POSITION    as   stationary    engineer: 
education:    1  ■"•   years'    practice;    am    goo. 

and  pipe-titter:  can  manage  dyna -  and  engini 

have    iiiiln  .mir   and    tool    kit :    will    go 
on      15     clays'      notice.     Good      referenci 
work  on  trial  to  prove  ability.     Box  0,  1'owi 

WANTED — Position  as  chief  engine.  <       ' 
had     Id    war-'  experience    in    charge 
plants.     Can    furnish     best     of    reference    frr 
former    employers.      Position    preferred    in    I 
East.     Box  7,  Power. 

WANTED — Work,   by   an   engineer,  mechi 
ical   and   electrical,    12    years'    shop    practice. 

chief    and     superintendent     il 
light,     dredge,     ice-ammonia     compression. 

kinds   of   boilers,    engines,    pumps,    d.c.    1 

ators,    installing    and    operating 
analysis.     Ten  years  in  South  America 
Spanish.     Spanish    country    preferred.     Audi 
W.   B-   Kelsey.  M2S  Main  St.,  East   Aurora,  I 
Co.,  New  York. 


Miscellaneous 


i .;.  i  <;    ,  .,.., ,  !       ,,.,-',  r     "        h  ad     a 
.  pet     lini         [bout    ■'■• 

a  Urn  . 

IF    YOU    DESIRE    to    learn    the    latest 

provements    in    -loam    boile 

the  Detroit  Water  Tube   Boile 

ENGINES     AND     BOILERS,     I     to    -' 
engine    castings    in    sets.     Models    and    get 
machine     work.     Sipp     Electric     and     KUV 
Co.,  Paterson,   N.  J.     Catalog  4c. 

PATENTS— II.     W.     T.     Jenner,    patent 
tornev  an.l  mechanical  expert,  ens  I     St.,  w 
ington.     1).    C.      I    make    an     in  vest  it 
report  if  patent  can  be  had.  and  exact  cost 

PATENTS    secured    promptly    in    the  V 
States     and     foreign     countries.      Pamphle 
instrui  I  ions     sent     free     upon     requi 
p  i      e   .hi. iii.i.     V.     S.     Faleni     ' 

MiC ill  Bldg.,  Washington,  D.  C. 

ENGINEERS      AND      FIREMEN 
..oil-     in     -lamp-    for    a      ln-p; 
taming  a    list    of   cptestions    asked    I. 
ining      board     of     engineers.      Strombc 
lisiung  Co.,  270,'i  Cass    \ venue.  St.   I  cm  . 

\NY  FIRM  or  engineer  in  charge    ..: 
plant    that    1-   troubled    with   scale   in   the  I 

can    gi  I    i itel\    free,   the   bc-t    indicate  ] 

reducing  wheel  made,  with  velvet-lined 
.   i   i         For      particulars      address     Greal 
Chemical   Work-.    Manitowoc.   Wis. 

ENGINEERS— you     who     have     deep   J* 
for    water    supply.     We    wish    to    know  <  "* 
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English    Practice    in    Condensing    Equipment 

A  General  Survey  of  British   Practice    and    Methods    of    Specification 
and  Design  with    Particular    Reference  to  Surface    Condensers 


BY        JAMES 


A 


S   E   A   G   E   R 


In   Great    Britain   the   pra 

with  steam-raising  plant-  has  gen- 
rally    been     in     the     direction    of    great 
of    construction    and    a    certain 
of  caution  in  design,      ["he  work 
ts   obtained   in   power   houses   of 
le  should  therefore  be  worthy  of 
ration    as    embodying    to    a    great 
e  careful   thought  and  di 
-    who    are    not    disposed    to    ri-k 
in    ra-li    and   nonproven   experi- 
I'he   large    increase    of    electric- 
ipply,  in  some  cases  in  very  con- 
stricts   and   in   other   casi 
de  area-,  ha-   led   to   the  develop 
very  large   power   houses   whose 
•ut-     are     of     a     correspondingly 
e,  and  it  is  chiefly  in  connection 
type-    of    condenser    ass 


rangements  for  giving  both  the  -team  and 
the  water  a  double  passage  through  the 
condenser  being  clearlj  indicated.  This 
condenser  was  mail.  storey   cc 

Sons,  a  Manchester.  Fig.  2  shows  a  sur- 
1.1, 1    condensi  r  of  400  si 

face,  made   by   the   same   firm,  of 

the    multiple  flow    type,    adapted    to    larger 

capacity   steam   units,   the   dimensions   of 
lenSer  being  a.  feel  9  inches  diam- 
I   1 2  feel  betwi  en  tube  plates,  and 
lines  of  which  indicate  the  pas- 
sage of  steam  and  water.     It  will 
that    the    steam    at    the    outlet    meets    the 
hottest   water,   and   the   steel   baffle   plates 
intercept  the  co  am  from  each 

section    of    the    condenser,    causing    it     to 

■•■.  n  the  sides  of  the  casing  to  the 
air-pump  suction  branch. 


FIG.     I.     STOREY    TWO-FLOW    SURFACE   CONDENSER 


houses  that  it  i-  p 
al  in  the  present  article. 

General   Survey 

< >reat  Britain  the  surface  condenser 
ost    generally    seen    in    powei 
ice  because  it  is  used  where  there  is 
ntiful   supply   of  cooling   water,   this 

being  unsuitable  for  boili 
vhere  there  is  no  cheap  and  suitable 
>  of  feed  water  to  he  had.  rendering 
-ary  the  repeated  use  of  the  same 
"  with  a  certain  amount  of  make-up 
in  the  boilers 

■      I  _  illustrates    a     typical     cast-iron 

surface    condenser,    installed    in    an 

sh  power  house  of  medium  capacity, 

type,    the    ar- 


Water  is  generally  admitted  at  the  bot- 
tom and  discharged  at  the  top  of  the  con- 
denser,  while   the    st<  a'M    <  nl 
and    the   COndei  is    taken   out    at 

the  bottom.  In  order  to  insure  as  good 
a  vacuum  as  possible  in  thi 
steam  inlet  pipe  of  the  condenser  should 
be  as  short  and  straight  as  possible.  If 
the  steam  from  reciprocating  engines, 
after  being  condensed,  is  used  a-  boiler 
■1  i.dly  fixed  be- 
tween the  engine  and  the  condenser  -team 
inlet.      I  I  p  issibility  of  the  cir- 

culating water  running  back   into  the  en- 
gine  due   to    failure   of   the    air    pump,   as 
may  be  tl 
An    exter 
principle    which    is    to   be    found    it 


of  the  power  houses  at   the  present   time 

ator  condenser,   whii 

in  arrangement  of  tube-  carrying 

1 

which  water  is  allowed  to  How  in  a  thin 

film.     The    who  meni    is    often 

contained  in  a  chimney,  so  that  natural 
or  induced  draft  may  increase  the  cool- 
ing action 

In  jet  condensers  the  cooling  water  is 
sprayed  into  the  exhausl   -team  in  an  in- 
closed   vessel,    the    moisture    bi  it 
Initially    removed    by    the   air   [nun 

led  operation  the  vacuum 
and  the  clearing  of  the  condensing 
continually  depend.  Steam  is  admitted 
op  of  the  vessel,  the  outlet  being 
at  the  bottom,  50  that  the  condensed  water 
drain-    inn,    the    air    pump-.      Other    forms 

of  condi  nsing  pi. mi.  such  a-  barometric 
condensers,  siphi  n  condensers,  etc.,  which 
are  to  hi-   found  in   power  housi    practice, 

neral  principl 
jet  condenser,  and  the  relative  adi 

advantages    of    the     various     main 
'      briefly  summarized  as  fol- 
lows : 

denser    h  i-i  -    (  Compared 

has  the  ad- 
es  of  a  high  vacuum,  a  low  working 
cost,  low  di  pn  ciatii  n,  the  produi  tion  of 
condensed  water  which  i-  good  for  boiler 
feed,  thorough  reliability  in  operation, 
steady  vacuum  under  fluctuatin 
and  the  availability  of  any  quality  , 

r   for  use  if  this   has  been   well 

strained.      The  disadvantages  of  the  type 

igh  capital  cost,  the  high  freight 

and    trail-port    charge-    incurred    in    hring- 

iver  house,  the  large 

floor   -pare   which  it   occupies,  the  cost  of 

(which   i-   quite   expensive),   the 

fact    thai  ,,1,1    the 

large    amount    of   cooling    water    which    is 

required. 

The   jet   condenser  s   floor 

•    a   given   amount   of  steam  con- 

than    the   surface   condenser,    the 

harges  and   erection  chai 

cooling   water   required   is   also 

le--    and    the    capital    cost    i-    lower.      It    is 

al-o  suitable  for  corrosive  or  dirty  water 

which   might  1 

surface  The    disadv; 

of  this  type-  are  that   the   condensed   water 
is  not  always  good   for  boiler  feed,  larger 
ire    required    a«    compared     with 
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'' 

triil;    it 

in  pre- 
certain 


Ei  How  ing 
points  maj  be  noted:  rhe  condenser  is 
general!)  certain 

amount  of  water  per  hour,  and  to  main- 
tain a  steady   vacuum  of  al 

barometric    pressure,    with 
circulating    wal 
Fahrenheit    when    coupled    to    an    engine 


.mil  thej   are  not  allowed   to  move  eq 

ways.     Mudhole  and   manhi 

pro\  iili.il  and  >loyed  in  or 

ti  am  equally   ov<  r  tl  I 
cooling  surface.   In  order  lo  guard 

on    troubles    due    to    vari; 

lure,  ;ui  expansion   joint   i 
1)     fitted    on    the    water    inlet    and    outlet 


Taking   the 

is  very  low  indeed, 

I   charges 

in   exceedingly   small   floor 

•   compared   with   the 

-    mentioned.     Th< 

ire  that  the  vacuum 
obtained  is  usually  about  2  inches  less 
than  either  the  surface  or  jet  type  and  is 
be  unstead)  at  low  loads;  unless 
a  nonreturn  valve  is  fitted  the  cooling 
water  may  enter  the  engine;  and 

shared    with    the    jet 
-id  water  may 
be  unsuitabli  feed. 

imination  as  to 
the    relal 

why    in    large    power    ho 

sers    are 
ti  nt,  especially  when 
one    remembers   that    with    steam    turbines 
li  econ- 
omy in  running  aintain  a  very 
high  vacuum.    This  point  is 

■  importance  in  view  of  the  tre- 
which  has  recently 
taken  place  in  the  use  of  the  steam  tur- 
compared  with  the  older  recipro- 
cating engine  '  ouse  practice. 
It  is  hardly  that  in 
•  modern   work,  with   I 

ersity  factor  and  clauses  with  re- 
discontinuity  of  sup- 
ply   and    reliability    in    condenser    design 
are  imperative. 

British     Practice    in    Specifyini 

den  sers 
It  may  be  interesting  to  give  ^ome  ac- 
count of  the  specified  conditions  under 
which  condensing  plants  are  supplied  to 
power  houses  at  the  present  date.  This 
cannot  be  entered  into  in  detail  inas- 
much  as   local   conditions  cause  a   varia- 
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tomical  load  and  ex- 
hausting a  given  at  team  per 
hour.  It  is  usual  to  stipulate  that  the 
air-pump  discharge  shall  not  be  less  than 
renheil  in  temperature.  As 
tin-  result  of  experience  it  has  been  found 
that   all   bolts,   studs   and    similai 

contact     with     steam     or     water 
should  be  constructed  of  delta   metal,   or 


branch  pipes.    It  is  convenient  to  have  tl 
following    fittings    on    the   conden 
the    sake    of    facilitating    periodical    Ic- 
ing   and    safety    in    operation:    a    vacuu 

i    relief    valve    to   prop  cl    tin    CO 
denser    i  ive   pressure 

the  air  pumps   fail,  a   relief  valve  on  tl 
« ati  i    box,   a    vacuum-breaking   1 1 

i  -  on  the  inlet  and  outlet  chambc 


FIG.   3.     W.    H.   ALLEN  CONDENSING  OUTFIT 

some   similar  alloy,   and    the   tubes   either  in  order  to  collect  any  air  which 

of    brass    or    pure    copper.      This    is    in  carried    in   by    the   circulating  water,  '<■ 

order    to    prevent     corrosion,    and    as    a  mercury   cups  on   the   inlet  and  d 

further      safeguard     zinc     or     aluminum  branches    and    also    in    the    steam     c 

blocks  are  usually  fixed  on  the  tube  plates  for  holding  thermometers. 

in    the    water    chambers.      The    tubes    are 

required   to  1  i  as  to  present  Considerations  ox  Design 

metallic    contact    with     the    tube    plates,         It    is    evident    that    the    most    efl -nt 
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user   i>   that    which   in   a  given   time 

,-en    conditions    will    trans- 

e,  highest  number  oi  heat  units  per 

I    surface    from    thi 
:   circulating   water.     Such 
■  will  not  only  maintain  the  highest 
m  but   maintain   it  at   the  le 
ndensing    water    with    the    smallest 
e,  and   with   the   least   air- 
capaeity    per    pi  im    COn- 

the    highest    thermal    effi- 
the  temperature   of  the    feed   water 
the  vacuum  in  the 
in   order   to  maintain   the 
mm    ecu:  r    square    fool 

Bling   surface    for   a   given    velocity 
ter  at  a  given  temperature. 
.-ight  of  air  in  the  a  ndenser  should 
1  minimum,  ami  th< 
the  tubes  prevented   so  as  to  keep 
■  face    in    it-    mi  1st 
JOB.     For  a  given  inflow   of  air.  the 
t  of  air  in   a   condenser   of 
ty    depends    on    the    design 
iscr   and    the    type,    volumetric    ca- 
and    efficiency    of    the    air    pumps. 
[   the   condenser   should   be 
is  will  promote  an  even  flow  of  the 
entire  length  of  each  tube 

There  should  be  no  eddies  or  stag- 
ones.     The  vapor  flowing  over  any 
main   an   equal   per- 
ut     the     entire 
and   the   flow    over    the    wl 

uniform,  and  pref- 
at  right  angles  to  'he  axis  of  the 
Any  chance  in  the  direction  of  flow 
I  be  in  a  free  space  outside  the  nest 
es  in  order  that  uniformity  of  flow 
the    entire    tube    surface    mav    be 


in     pumping      p 

other    thi  1-   also 

sideration  that  where  the  water  is 

c.iled    t'i.r    repeated    use   t!: 

less    water    to    he    pumped,    hut    owing    to 

its   higher   tcmpcraun 

mean  difference  between  the  tem| 

of    the    water    to    he    cooled    and    the    air 

which   cools   it.   hence   the   cooling    towers 

may    he    of    a     smaller     size     for    a    given 

power    house    capacity.       Reduced    cooling 

surface     involves     lower     first     c 

weight    and    lei  of    which    are 

most   impi  rtant   considerations    in 

In    order    to    obtain    maximum    thermal 
efficiency  in  a  surface  condenser,  it  is  nec- 


tanding    interest    either    in- 
stalled  in  British  electri  pi  • 

nstructcd    bj     British    engii 
firms  for  use  on  the  Continent  and  based 
poii       oi   design   upon 
English  in  so  doing  an  ade- 

of    condensing    plant    to    which    thi 
hi    work   in    Hritisl 
ing  is  entrusted. 

»   with  the  hori- 
zontal  pattern 

of  the  most  interesting  installations   is  a 
set    of  thirteen    condensers   built    ; 

with     Belliss    vertical    engines,    eight    of 
which    at  I    horse- 
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4.    ARRANGEMENT  FOR   WATER    AND   STEAM   FLOW   IN   W.    II.   ALLEN   CONDENSER 


■  d.  and  the  creation  of  back  pres- 
sed. 

transfer  of  heat,  the   condenser 

most    efficient    when    its    surface 

and  least  so  when   it  is   flooded 

g    streams    of    water.      The    two 

nv    important   results  arising  from   high 

efficiency    are    the    reducti 

'.rface  and  economy  in  circulat- 

The    latter    is    im- 

because   in    some    English   power 

ater  has  to  be  purchased.     More- 

ov<  the  water  has  to  be  pumped  through 

the -ondenser    and    piping,    and    any    re- 

Oucin   in   this    amount    means    ;i    saving 


essary  that  the  condenser  steam  should 
be  withdrawn  at  the  temperature  cor- 
responding to  the  absolute  pressure,  that 
is  to  say,  the  vacuum.  When  maximum 
thermal  efficiency  is  required  it 
scntial  that  separate  air  and  hot-water 
pumps  should  be  fitt-  although 

it  is  desirable  to  obtain  con 
as  hot  as  possible,  it  i-  also  necessary,  in 
keep  up  the  efficiency  of  the  air 
pump,  that   its  temperature  should  be  low. 

The   Horizontal    Strface   Condenser 
It    may    now    be    interesting    briefly    to 
examine   some  of  the  condenser  installa- 


md     three     being     1000     indicated 
horsepower.     Each  condenser  has 

ing  surface  of  4J00  -  nd  main- 

tains a  vacuum  of  within  ,5  inches  of  the 

ter   at   80   degrees    Fahrenheit    at 

their    inl  condenser    ha-     1707 

inch     internal     diam- 

aking    about    4    mil 

ndenser.     'The   exhaust   valves  of 

inches     in     di 
and     in     order     to     purify     the     condensed 
water,      an      extcn-i  -.trading 

plant  is  installed.  The  air  pumps  for 
the  condensers  are  driven  alternately  by 
steam  sets  and  motors,  the  former  driv- 
ing direct  and  the  latter  through  spur 
gearing   and    rawhide    pinions.      'I  ' 

1   of  the   pump-   i- 

per    minute,    but    in    emergency    this    can 

be  raise  I  to  120  per  minute. 

From    each    set    of    air    pumps    two    hot 

imps    are    driven,   and    then 

g      air-pump     suction     main 
for  all   the   sets.     Thi  astings 

iron,    cylindrical     in     shape. 
The    tube   plates   an  brass,    in 

which    the    tubes    are    fixed    by    screwed 
nd     tape    packings.       The    plants 
have   operated    so    well   that   at   the   build- 
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set,   each    lia\  ing   .1   diameter  of 
15   inches   and   each    capable   of   delivering 
. > 7 5 1  >  14 ;i  1 1 < »n >  per  minute-  when  ruruii 
re\  olutii  n-   pei  nd   worl 

:  a  maximum  head  of  50  feel 
provision     insures     against     total    b(j 
down   in    a    very   effective   manner, 
circulating  pumps  an   driven  by  two 
phase  motors  running  on  a  500-volt  ci 

The    arrangement    of    the    din 
il"\\    .it'    the    steam    in    tin 
ratlt.r    interesting,   and    i-    shown    in 
4.      The    circulating    water    enters    at    th 

of   the    condenser,    circula 
eral    times    the    length    of   the   tubes,  an 
leaves  at  the  highest  point,  thus  obtainin 
the    maximum     1  ff<  cl     fn  mi     tin 
water.      The    steam    to    lie    condensed  ei 
ters  the  distributing  chamber  at  the  top 
the   condenser,   where    it    circulates   trait 
versely  through  the  various  nests  of  tabi 
the    vapor    and    condensed    water    beii 
withdrawn    from    the    bottom    of 
denser   In    the   air   pumps.     The  counte 
current    principle    is    thus    observed.    T 
dispersed    arrangement    of   air-pump   su 
tion  is   also  worthy  of  notice.     The  tub 
are    of    solid-drawn    brass    having  an  e 
ternal  diameter  of  'i  inch  and  being  No 
imperial-wire  gage  thick.    They  are  fixed 
the  tube  plates  at  both  ends  by  set 
rules  provided  with  lips  and  tape  packi 

Willans  &  Robinson,  Ltd.,  of  Rup 
are  among  the  largest  suppliers  of  a 
densing  plant-  to  British  power  hous 
and  their  plant  is  distinguished  for 
large  amount  of  steam  dealt  with 
single    sets.      For    example,    of    two   s 


the    Park    Royal    power   station   of 
tt   Western  Railway  Company  four 
the   same   type   and   cooling    sur- 
face   were    installed,    while    two 

ling      surface      were 
1     South     America     for    the 
Railway. 
Fig.    .?    illustrates    the    general    arrangc- 
■  densing 
plants     installed     at     the     \\ 
crating     station  of  the  Metropolitan   Elee- 
rapany,  Ltd.,  each  plant  be- 
dealing  with  60,000  pounds 
per    hour,    and    maintaining    a 
vacuum    within    4    inches    df    bai 
.  with  circulating  water  at 

hrehheit.     The 
re   built    by    W.    II.    Allen. 

I  ford,    and    each    condenser 
i    1 1,000  square  feet. 
The    air  three-throw    Allen- 

Edwards     pump    running    at    100    to    110 
pump  barrel 
having   a    diameter    of   24    inches    and    II- 

-    driven   by   i 
engine     having    three     high-pressure    cyl- 
:ich     diameter     by     11-inch 
stroke.     In  order  to  deliver 
water     k.    a     feed     tank.     .1 
water    force    pump    of  6-inch    diameter    is 
driven    from    the    air-pump    crank    shaft. 
An  interesting  feature  of  the  installation 
dating  pumps 
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wilt  for  the  London  Count)   Council  each 
leals    with    "5,000    pounds    ol    steam    per 

a  vacuum  of  28  a  inches  b<  h 
lined   with   o  "Iuil:    water   al    65 
Fahrenheit.       fwo    sots     n    the    Glasgow 
1  .11   power   house.   ■  -in-   of   which 
ited    in    Fig.   5.   both   deal   with 
pounds    of    steam    per    hour,    a 
1111111  of  -•,-'_•   inches  being   maintaine 
>.  .hug  water  at  83  degrees  Fahren- 
ither  sets  at  the  same  power  house 
till)    52.500    pounds    of    steam    per 
the  Formby  power  hous< 


A»»r,  x  r. 
I      VERTICAL   COUNTERCURRENT    SURFACE 
CONDENSER 

ashire  &  Yorkshire  Railway  a  fine 
i'>r  dealing  with  53,100  pounds  of 
iur  is  installed,  a  vacuum  of 
ing  obtained  with  cooling 
r  at  60  degrees  Fahrenheit,  and  the 
•  f  large  units  could  be  extended  to 
taiderable  extent.  Some  further  data 
Hiring    the    London    County    Council 

of   interest.      In    add 

vacuum  at    full   load   of   28'  _■    inches. 

maintain  28  inches  at   a   50  per   cent. 

'•■ad.     The   square    feel    of   tube   sur- 

in   each   condenser    is   8000   and    the 

■■i:c    load    dealt    with    by    each    set    is 

The    air    pumps    are    of 

bree-throw   Edwards  type  running  at 

ns     per     minute,     and     each 

p  ia  driven  by  a   36-brake-horsepower 

r    running    at     360    revolutions    per 

ite   through    single-reduction    gearing. 

f   surface  condenser   hither- 

1  d  have  been  of  the  circular-shell 

';  the  rectangular  type   originated  by 

ondenser  and    Engineering 

Ltd..   of    London,   is    more   cx- 

Jperve    to   construct,    but    offers    a    very 

c     steam-storage     space     which     acts 

receiver  in   absorbing   the  pulsations 

reciprocating   engine.      Mn 
difficult  in   a  cylindrical   shell   to  till 
nly  with  tubes,  which  leaves 
through    which    steam    can    flow    di- 
to  the  air  pump,  unduly  im 
'  vrirk    r,n    it:     the     rectangular    type 
leep  hank  of  tubes  for  the  steam 
'  se,   with   an   eo  >n<  my   in   overall 
that  this   shape  is  used  to 
derable    extent    in    power    I 


I  fro 

lil  i 

Irtct 

1:1. 
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erected  on  costly  gro  6   shows 

.  ondensing   plant    which   the 
company     ei  he    Cor 

p.  ration     tramwaj      station     at     Kclham 
island,     Sheffield,     dealing     will 
horsepi  « 

and  the  economy  <<i  space,  combined  with 
ibility,  is  apparent,  Similar 
:  plant  have  been  1  rected  ai  tin- 
power  house  of  the  London  United  Tram- 
ways, I  td..  and  at  the  Broadstairs  power 
house  of  the  Isle  of  Thanel  Electric  Lighl 
and  Tramways  Company,  Ltd. 

\  ["ype   of    S 

A  variant  to  the  horizontal  type  of  sur- 

densei   is  found  in  a   similar  con 

« rtically.     This   maj 

be  done   for  a   variety    of   reasons,   chief 

which   are   that    the   ground   space 

al  may  he  cramped  "i-  fri  >m  1 1  m 

structional    reasons    it    maj    be   advisable 

bine  the  condenser  with  th< 
set.     A    notable    instance   of  this   occurs 
in    the    novel    arrangement    ol    th<     four 
Worthington    condensers    at    tin     powei 
1  Underground    Rail 

way.     Each  of  these  is  of  20,000  square 
ling  surface,  and  is  fitted  with  an 
electrically  driven       rotative      dry  vacuum 

pump  and  centrifugal  pump  of  the  Worth- 
ington   pattern.      These    condensers    were 
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four     1; 

lectcd     the     vertical     surface     condenser, 
n r rent    type,    as    being    the    most 
hows  an  cud  eleva- 
tion ■  ■!  :  Colcj  Mar- 
Bi  id  ford       I  hi 
top    of    the    condense!    1-    level    with    the 
floor  to  facilitate  examinatii 
and    eaSJ    tube    cleaning    is   0 

ing     water     is     taken     from 

pumped  by    an  electricall)  driven 
ugal  pump.     A  compound  dry  air  pump  is 
drn  en  bj  a  Westingl 
reduction     gearing,     and     the     hot-water 
pump  is  of  the  two  stage  centrifug 
placed   below    the  condenser   in   order   to 
allow     the     watei     to    run     freely    into    it. 
..ii     ol      '■  .  i  . 

and    drj  air    p  tive    in 

ng    a    high    vacuum,    within    about 
i    inch  of  barometric  pres 
tained  under   favorable  conditions. 

Fig.   ')   shows    another   exampli     i 

Marchan!  &  Morley's  vertical  condensing 
planl    erected    fi  ir    the    <  lentral     I 
Railway.     The   space   available   wa 
and  the  condensers,  ti  ip  type, 

were   therefore   placed   outside   the   build- 
ing in  .1     paci    bel  >.v  een  the  o  u  ilin 
and  the  building.     They  had  to  be  placed 
t        ich     a     level     that     the    water    would 


FIG.    Q.     VERTICAL    CONDENSING    PLANT   OF    CENTRAL    LONDON    RAILWAY 


arranged  as  the  sub-base  for  the  turbines, 
which  ar  '     neral   Electric  Curtis 

vertical    I 

lent,     the     merit-     of 
which  are  that  it  gives  the  absolute  mini- 
ilium   length   of  steam   connection   between 
turbine    and    condenser    with    consequent 
■  im.      At    the    Lots 
;  the  London 
Railways,  the  Worthington  Pump 
Company.     Ltd.,     installed     eight     vertical 
condensers  of  thi    same  type  each  of  15,- 
000   square    feet    cooling   surface. 

The  Brighton  Corporation,  in  installing 


om  them  into  the  cooling  tower. 
Each  condenser,  which  has  9000  square 
approxi- 
mately -'4  tons,  i,  erected  on  structural 
rk.  They  are  of  the  counter- 
current  type  with  suitable  baffles.  The 
incoming 

two    Baker    1  il  .    and    the   con- 

oid air  is  taken  to  three- 
thr,.w  Edwards  air  pumps  each  j_>  inches 
in  diameter  by  10  inch  stroke  running  al 
minute  and 
driven  by  a  Westinghouse  direct-con- 
nected  32-horsepOwer   motor. 


The   Dilution   of   Flue  Gases 


by    the 

■  carried 

resting. 

mbustion 

■ 

mplctcly 

• 

with  all  the  oj 

im,  respective- 
latter,  with  the  niti 

stitute  the 

and    will    pass 

at    the    tempi  the    lino, 

carrying  a  certain  amount  'if  heat,  winch 

Midi  line 

t0    the  Further,    the    per- 
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nsidered 
tible  « ill  be 

0.065-  ^ 

pound.     Now, 

mbine  with   tl  I   <!>e  air 

rtions: 

- 

12 

f  .  366        - 

Similarly. 

1  11  0  H  - 

j.  ig  in  atomic  in  io/im. 

\  ■■ils. 

•|IK.   .  obtained 

from   t   pound  of  thi  ioned  wi" 

weigh  as  follows: 

pound  of  carbon  gives  0.807  X 
3.66  =  2.95  pounds  of  CO.:  0.04  pound 
of  hydrogen  gives  0.04  X  9  =  ° 

mds.      Further, 

n  used  will  be: 

by   carbon    =   O.807    X    2.66 

-     2.15;     oxygen    used    by     hydrogen     = 


Septcmb< 

tion   wh.n   the   latter   are   mcasu 
hi  everydaj 
or   similar  apparati 
imponcnt  is  neglected  the 

cut. 
Therefore,    if     1     pound    of     l.ancashir 
burnt  with  the  theoretical  anion 
,,{  ;ijr   ,  1  the  products  of  ccM 

and  wil 
contain    18.5  per   cent.  o(    I 

As-  already   stated,   such   a    result 
obtainable  in  practice  consequi 
plus  of  air  over  and  above  the  I 

bustion.      Assume    that     such    a     suffic] 

surplus   has   bi  1  n   admitt'  d,   an 
irbon  dioxide  in  tin 

to    10  per  cenl 
■1   that  24.2  cub 
is   formed   from   I    pound  of  coal   and  this 
qllan;!  U    10   per   cent,   of  the 

tine  gases.  Therefore,  the  tine  gases,  under 
the    revised    conditions,    equal    242    cubic 
nd  the   prodti        '  I  bustion  = 

131  cubic  feet.    Then  the  surplus  air  =  III 


centage    of    CO:    will    be    the    maximum 
amount   theoretically   possible. 

In    pr.  er,    it    is    impossible 

to  burn  iler  furnace  with  only 

if   air.    since   a   large 

be    im- 

ic    oxide 

irplus  of  air  is 

■ 

natural- 

•  ling  de- 
'  eat    ear- 
but   the 
capacity 

tt   which   would 

sumed.     But 

in  a  gi  'eat. 

!er    a    concrete    example, 

having  the  fol- 

Carbon 0-807 

Hy<lr    .- 0.055 

Oxj-p-n  0.085 

Other  consUtuenta 0.053 

1.000 


0.04  X  8  =  0.32:  total.  2.47  pounds  of  0 
Now,  the  amount  of  nitrogen  that  will 
be   associated   with   the   foregoing  weight 
of  oxygen  as  air  is 

2.47  X  3-35  =  8-3 

,        thi    weight  of  ni 
of  air  theoreti- 
cally  required,   assuming   that   all   the   fuel 
is   perfectly  consumed.      Tl 

f  air. 
Furthermore,  the  weight  of  tin-  ni 
-|     3.31   =  tin-  weight   Of   fl 

If  the  1TV   now 

lumetrically    the    percentage 

1  'ained: 
2.05  poinds  of  CO,         =    24 

;■  n         i 

This    makes   a    total   of    T40.1    cubic    feet, 
say   140  cubi.-   fi  el      Then 

CO,  =    24-2  *  10°    =  17.3   per  cent. 

It    will    be    noticed    that    the    steam    was 
treated    as    9.5    cubic    feet    of    superheated 
steam.     Although  this  quantity  ha 
in   the   heat   losses    (which   are   discussed 

il   lias   no  effect   on   the   pi 
composition   of   the   products   of   combus- 


cubic  fei  :■       ">-■  Thel 

fore,  the  total  air  admitt.  tl 
1.S2  times  the  theoreti  :al  quantity. 
Fig.    I    shows   a   curve    plotted 
jiving    for    various    percent 

f  air  and  alsi 
,  r    with    the    number    of    "volum 
ming  ili.it   1  pound 

1  me    volume, 
1  1   pounds  of  air  to  effect  compl 

I     i         ...    but    .1    -I'  i 
out  the  li  ss  of  heat  due  to  the  Hue  ga  ■ 

ic  that  the  t<  mperature  ol 
|s    518  1  ahrenbeit    and 

have  seen  that  the  combustion 

1   with   the  theoretical   w<  i 
produci  -   1  [-61  pound-  of 
the  heat  carried  av  constit 


!  of    1       (     sweific 

./  0.21C  X  433 
.   1 1146  C- 53 +  (0.481X305)1 


=  i 


■  „  8.3   lbs.  X  0.244  X  433 


=  4"" 

- 


••Total  heat   of  evaporation  a t  s itmosj  [^ 
superheat     up     to     -'Is 


epteml  i  r   i-(.   190  j. 
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?tfic  value  of  the  coal  under 
1   B.t.u    pei 

.,, 
or  ecu:    I 

This  1-  the  I  iss  sustained  when  1  pound 

>   considered    theoretical!) 
unit    with    11    pounds    of  air,    lh< 

imbustion    containing    tS.5    per 
nt. 

now    turn   to   the   practical   case 
dmitted 
the  proper  combustion  of  I 

.   the  C< ):  ill  the  flue  Rases 

cent.     The  loss  of  heat   in   this 

be   that   shown   above  absorbed 

the   pi  imhustion    plus    the 

it   carried   away   by   the   surplus   of  air 

ay    at    the    temperature    of 

Die  excess  of  air  w 

nds  and  the  heat   the  latter   will 

\    is 

9.0  X  O.238  X  433  =  927 

Ltt     Then  the  total  heat   carried   away 
ses    will   be 

-     -  2526 

Ltt,  which  means   18  per  cent.  loss. 

lved   in   this  manner   from 

\plan- 

1    these   curve-   are   based 

tical    calculations,    to.  a    certain 

)     will    be    found    to    approach 

conditions    and    serve    to    show 

by   the   in- 

ry  air  due  to  leaky 

•    boiler   settings,    had    fires 

effected  by 
tl  maintenance  of  a   medium  percentage 
dioxide  in  the  product  of 


Erecting  an  Engine 


By  F.  Wiecaxi 


•    n     is    worth    a 
»i  of  cure."  goes  the  old   sa)  i 
nginc  building  and   erecting,   it    might 
to    one    ton    of    cure. 
in   late  years  and   ■ 
ng  the  era 

been  very  often  disregarded.     To  get 
«   out   has   been    the   chief   considera- 
ble ambitii  ''as 
t,   the   hustling    foreman   and 
rani      assembler      had 
-  full  sway,  while  the  careful  and  hard- 
king  mechanic  v.  d  a  back 
!>er.     The  erecting  man  had  to  stand 

deception. 
iere   have    been    instan 
s  of  200  horsepower   and   over   were 
mbled.    tested    and    delivered    to    the 
three  da;.  order  had  been 

ved.     the     machined     bed.     shaft     and 
■Is  being  in  stock  or   nearly   finished. 


That   it   is   no( 

rienced  man.  and  will  prob- 
abl)    be   conceded   bj    the    reader   of   this 

article  after  following  through  tii 

building,  where  alinc- 
ment  and  proper  fitting  an  duly  con- 
sidered. 

\fter    being    placed    on    trestles    in    the 

idation   in   the  engine 

room,  tii  should  first  be  care- 


o 


o 


o 


o 


fully   leveled   b 

in  the  hi  the  main  bear- 

ing and  lengthwise  into  the  guide.  A 
■Id  be  level  with  the  main 
■  ays,  and  has 

guide,  Fig.  1.  is  used,  this  should 
and  spotted  with  red  lead  5 

I    be    sprung 
true  when   clamped  in  place  by  tl 

leveled  and  cl 


ngaging  the  main  b<  at  ing  and 

the  guide   is    used    in    the   shop    h>r   thai 

distant  1     from    the 

dowel    puis    continued    into 

reamed    out    and    pins    driven    in. 

guides      should      be 

parallelism,     I 

ttle    smaller    at 

the  bead  or  cylinder  end.  as  the  bed  will 
beat    tip   and   expand   a    little   at    i1 
but    lb. 

;i  of  the 

bore.      [I  smaller  at    1 

■  lid.   it   has  to  be   fill  tped  until 

parallel 

I   the  crosshead  and  tit 
it    to   the   guide   to 

that     it    can 
plate.      \'e\t    make   a    pin   gage. 
mch  round  si 
nearly    pointed   at    the   ends,   or   a    stick   of 
bout    pencil    size    with    a    pin    or 
braid    driven    in    each    end.      Then    tit   the 
'l'    to  thi    bon    or  the  distance 
!  etwei  u  rh<  guides  at  the  head  1  nd.    With 
the  pin   gage  to 

the   clo  1  1  locate   the   high 

spots  an  accurate  job  can  be  done. 

Laying   the   Shaft 

•  the  shaft  all  parts  of  the 
main  bearing  should  be  carefully  looked 
over.  I  hi  hi  ad-  and  crank-end  faces  of 
ibi  housing  should  be  calipered  for  par- 
allelism, and  if  found  to  be  out,  a  square 
should  be  used 

ing,    as    they    have    to    be    at     right 

the    bottom.      A    straight-edge 
n  usl   1"'   run   at  n        both  1 

center    crank    b(  ds.      It    is    well    to 

scrape  >! 

1  —  •     babbitt    liners    are    u<t'i].    in    order 
to   trim    down  ml    high    spots. 

Quarter    blocks    and    gibs     should    lit    the 
housing    with   a    good   general    beari 

<    iii    their   position   can   take 
place   after   tie  ted.      It 

is   very  important   that   loose  babbitt   liners 
the  bed. 
quarter  b  any  high  places 

on    them    will    cause    the    bearing    to    heat. 
way  to  test   the  tit  of  this,-  liners 
is    to    put    them    in    place    and    tap    with   a 
hammer  liandl, 

Nexl     see    thai     tin     liner  >    or    1 

blocks    hi  ide   play   between    the 

crank    disk    and  on    the    crank 

shaft  :    1 /too  it 
paper    being    enough     in     mi 

tween    the    main    hearings    must    bi 

I  enter-crank    shafts,    which 

the   crank    rises 

tn    start   a    crack,    but    a    fillet    of    ,-,    pro- 

m  the  babbitt  lining 
.uid  so  cause  a  rapid  i 

The   babbitt    should    he    amply    tiled    away 
at   this  pi  to  prevent  its  bear- 
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cginning 

•  "'  two- 
i  should 

■   >""r>   width, 

»   over  the 
circumference  of  the   sh 

:   and  taking 
will    run    hot.     Thi  each 

be  beveled 
ate  width  to  about  one- 
- 
end  full  to  keep  the  oil.    The  reci 

res   and    settling 
gril  and  scum  contained  in  the 
["he   four-part   bearing   should   look 
like   I 

Oil  grooves  have  the  function  of  dis- 
tributing the  oil  over  the  whole  length 
of    tlic    bearing    and    conveying    it    to    the 

.;  ich 

d-   and    crank-end   quart.  I 
rizontal   and   the   bottom  quarter   of 

;,   vertical   i  I  -   cut   in   the 

end    Of    the    clearance    -pace    connected    to 
ply  and  running   parallel 
to   the    shaft,   as    in    Fig.    .1.   would    serve 
well  for  the  purpose  of  distribution.     Such 
res  were  introduced  bj   some  manu- 
facturers, but  did  not  make  good  in  prac- 
tice, in     Idled    Up    «itli 
ment   which   had   no   chance   to   get    out; 
the  hearing  did  not  get  oil  enough  and  the 
bitt   began    to   bridge   over   and    make 
them    ■■ 

This  i-  one  extreme:  the  other 
in  running  the  oil  grooves  almost  m  the 
direction  of  rotation.  Fig.  4.  They  will 
carry  the  oil  off  too  fast  and  leave  some 
places  dry.  Another  mi-take  is  to 
the  oil  grooves  all  the  way  through  the 
cap  or  side  quarters.  This  will  drain 
those  parts  of  the  hearing,  and  if  there 
i-  not  a  very  liberal  supply  of  oil  the)  will 
nt.;i.  -   should  run  at  an  angle 

than  .TO  degree,  and  not  more 
than  45  degrees  from  direction  of  the 
shaft,  and  should  m  t  be  continued 
the  clearance  spaces  or  bevels  of  thi 
nor  into  the  bottom  clearance  space  of  the 
quarters.  Fig-.  5  and  6  -how  the 
best  arrangement  of  oil  grooves  for  the 
piece-  and  Fig.  7  the  oil  grooves 
in  the  cap  piece. 

The  bottom  quarter  can  be  grooved 
from  bevel  to  bevel,  and  the  bottom 
quarter  blocks  can  now  he  placed  into  the 
heil  anil  tried  with  a  level  through  their 
center.  A  parallel  straight-edge  should 
be  used  for  center-crank  hearings.  After 
they  are  leveled  the  shaft  can  be  lowered 
the  bed,  painted  witli  red  lead  or  lamp 
hlack  and  fitted  to  a  good  hearing  f 
the  whole  length  of  the  lining  and  two- 
thirds  of  its   width. 

metimes  happens  thai 
shafts  are  sprung  in  tl  ing  the 

operation    of    turning    the    bearings     and 
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shaft  end-.       \    -crew    jack  i-  placed   in  the 
center    of    the    main    shafl     between    the 

crank-,  to  take  up  the  pressure  of  the 
lathe  center-.  It  tin-  jack  1-  .1  litl 
the  crank-  will  lie  squeezed  together  and 
the  -haft  turned  in  that  position  \lter 
being  released  il  will  return  to  its  origin*! 
of  line.  When  placed 
into  the  bearings  and  turned  1  ver,  marks 
will  appeal  ..1  I  and  /■'.  Fig.  8,  about  half 
waj  around  and  not  hear  at  all  in 
middle.  If  the  jack  has  been  too  light,  the 
-haft  will  hear  on  the  opposite  points. 

\     shaft     of     .1     direct-connected     unit 
might    have   left    the    lathe    in    a    tl  11 
elition   and    made   a   good   run   on   th 
ing    block,    hul    can    he    so    easily 

1  handling  in  traffic  that  il 
for  the  erecting  man  to  watch  this  point 
Such  a  shafl  can  in  most  cases  he  forcei 
hack  to  its  normal  position.  A  shal 
-lining  in  the  lathe  must  he  taken  bac 
to  il"  lathe  and  skinned  over  In  ver 
slight  cases  the  ends  of  the  main  bearing 
can  he  -craped  a  little  larger  I"  mal 
and  avoid  healing  on  these  point 
but  thi-  should  only  he  done  ill  an  cine 
gency. 

Adjusting  the  Ckosshead 
It   is  the  duly  of  the  crosshead  to  ho 
the  piston   roil   central   and   parallel  to  t 
guide,  ilie  wristpin  at  a  right  angle  to  t 
piston  rod  and   in   Hal   crossheads  level 
the    shall    and    crank    pin.      It    is   therefi 
;ary    that    an    arbor    locked   into  I 
crosshead  should  he  parallel  to  the  woi 
ing     faces,    hut    an    arbor    is    not    alw: 
at    hand,  -and    for   the   first    inspection 
erector    has    to    rely    on    the    fad     ot 
crosshead   huh.  which   has  been  machil 
in  the  same  setting  with  the  bore  and 
thread     on    the     piston     rod.       Stand 
crosshead   with   its  huh  on   a   straight  S 
face   anil    use   a   good    square   against 
working    face-.      If    the    square    doe 
-how    a  deviation  of  more  than 
thi-    might    he    taken    care    of    by    file 
1  1  ipi  r  while  fitting  the  crossln 
guide      If    it    i-   more,   it    is   advisabli 
lock   the  crosshead  to  the   piston   rod 
have   the   working   faces   turned   or  pli 

The    crosshead    being    now    ne: 
can  be  placed  into  the  guide-,  the  bo 
rubbed  and  lilted  to  it.  and  a  square 
on  the  bi  ttom  and  against  the  hub  to 
it   true.     The  top   -hoe  can  he  brougl 
against  the  top  guide  and   fitted  to  a  ' 
ing.     Guide   bar-   or   guide   cap-   mu 
left  off  until  a  line   has   been   run  thr 
the  engine.     The  inside  face-  of  the  C 
head     which    confine    the    wristpin    1 
are  sometimes  not  square  to  the  pin 
is    often    not    in  ticed    in    a    round 
head,   as   it    can   turn   to   suit   a  di 
from    the   vertical   line,   hut   certainF 
cause    the   boxes    to   hind    when  the  ^ 
keyed   up.     The   outside   faces  imW 
essarily    come    true    to    the    pin 


crosshead  is  set  to  one  of  them,  ar 


othcr  one  faced  when  the  pinhole  1 
chined. 
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Single    Belted    Electric    Elevators 

The    Operating    Details    of    Two    Standard    Machines,   with    Especial 
Reference  to  Controlling   Apparatus  and    Their    Adjustment    and    Use 


BY 


WILLIAM         BAXTER,        JR. 


The  appearance  of  a  single-belt  electric 
machine  is  shown  by  Fig.  19. 
ticular  machine  is  built   by    Xock 

■  1    under    the    winding    drum,    is 

1  mi  the  drum 

arried   up   the   elevator  well   and 

dance   weight.     The 

pcration  of  the  machine   is  controlled  by 

hand-rope  sheave   B,  which   in  addition 


•he  direction  in  which  1' 
rope  is  pulled.  If  the  elevator  i 
m.ilion  and   not   stopped  bj    the  0 

reaches   the  1  nd   -  if  the  elevator 
well,  the  ami  shown  projecting  from  the 

nd    of   the   platform   will    -trik.    a 
the  hand  rope  at  the 

point,  and  thereby  rotate  the  hand 

■  ave    B    which    will   carry   with    it 
the  stop  motion  E.     By   this   mi 


ting    the    motor    controller    frees 

1    brake   shoe  by   means   of  a  cam   that 

Fts  the  .lever  C.    The  controller  is  shown 

D,  mounted  on  the  side  of  the  machine. 

-uch  position  that  the  reversing  switch. 

Inch  is  on  top  of  the  controller  box.  can 

•me  in  line  with  the  shaft  on  which  the. 

p  motion  F,  is  mounted:  thus,  when  the 

nd-rope  sheave  B  is  rotated,  by  the  pull 

the  hand  rope   F,  the   reversing   switch 

thrown  to  the  side  or  the  other,  d 


reversing    switch    will    be    moved    to    the 
and  at   the   same   time   the 
cam  on  the  sheave  B  will  move  out  of  the 
way    and    permit    the   braki 
the  brake  wheel  and  stop  the  machine.     If 

balls  "ii  the  hand  rope  shi 
loose  and  be  forced  out  of  position,  the 
stop  motion  will  act  to  stop  the  machine 
by  throwing  on  the  brake  and  turning  the 
reversing  -witch  to  the  open  position. 
.     '1    motion    E    is    actuated    by    the 


drum    shaft    independently    of    the    hand 

rope. 

The   waj    in    which   the   sheave   ./    en- 
ropes  from  the  hoisting  drum  to 
run  up  the  elevator  well  t"  the  counter- 
.  an    be   clearlj    un< 

the   diagram.    Fig.   jo,   in   which  D   reprc- 


~ 
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■ 

the  drum.     In 

i 

buildings   tliis 

sirable.  , 

bell    machine 

ged  with 

the    tra  isition    B 

istration  i-  a  picture 

:    serves  to 

the  way  in  which  the 

iterbalance,  the  hand 
r    parts    are    arranged. 
A;   the 
on    the    machine,    fn 
which  the  reversing  switch  is  op- 
•■     /:'  is  the 
ich  in  tliis  casi 
shaft    from    which     a    sprocket- 
the  hand- 
■   the  machine.    The 
••'.  n   at    //'.   and   the   way   in 
which  tin-  ropes  run   from  it  to  the  drum 
of  the  machine  is  easily  traced  out. 

The   .  wn   i  n   the   Nock   & 

machine,  Fig  clearly 

illustrated    in    the    I  I 

view.  Fig.  22.  and  the  way  in  which  the 
controller  is  connected  with  the  motor  is 
shown    by    the    wiring    diagram, 

switch,   on   top 
of  the   contri  I!  n   in   the   open 

in.     In  the  diagram,  Fig.  23, 
wn  thrown  to 
the  left   side,  and  when   it   is  in   this  posi- 
tion the  current  flows  through  the  wiring 
arrow- 
The  automatic  rheostat  is  of  the 
magnet    S    acting    to 
draw   up  the  plunger   P.  wl 

rrying  brushes 
ich  make  contact  with  two 
ntacts  connected  with 
these  con- 
Mr.    arc 
Is  of  the  series 
field  wit  The  dashpot 

n  iller  regulates 
vith    which    the    plui 
drawn     upward,     and 

the   armature   circuit.     The 
current    can    •  im    the 

ain-line  switch 
to   the    upper    right-hand 

■.    thence    through    the    r 
and  tin  ..  inding  and  to 

contact  witch.     From 

here  the  currei 

switch  blade  to  contact  2  and  thence  to  the 
armature-com  •■  through  the 

armatur 
3    and    4    of    the    n 


latter   being    ill   connection   with   tin 
.su  itch    I  I  :    the    1  urrei 

and  thence  b:u  k   d 

The   current    for   the   shunt    fn  Id 
md  for  the  solenoid  magm 

binding    post    to   1    n 
tact   6'   of   the   reversing    switch, 

mection    a    to    the 
thence  to  the   shunt-field   connecti 
Fi.      The    connection    between    contacts  6 
and  6'  is  made  by  a  bridge  plate  carried  by 
lever  /.'  but  in 

te  on  the  lex  1  1    /  T-wn 

at  .  /.     1  he  current  that  pa 
to  the  contacts  6  and  0'  and  to 
binding    posl  froi 

through   the    shunt-field    winding 
turn--  to  the  post    /    •;   from  there   i 

i    ~  of  the  reversing   switch,  and 
as  this  is  not   insulated  from  the   li 
the    current    ll<  t<      tin       out;  cl    j    ami 

thus  returns  to  the  main  line.     The 
passing   from  the  contact  6  to  tin    post  Fl 
on   reaching  the  junction  S  divides  and  ■ 
portion    of   ii    flows   through    the 
magnet    .V.    and    through    the    di 
switch  directly  abovi    the   magnet;   thenci 
into  the  wire  that  leads  to  contact 
n  versing    switch,  and  thence  tin  1 
lever    L"    to    the    contact    .i    and    I : 
line.      When    the    solenoid    magnet    ,V   ha 
drawn    its    plunger    all    the    way    up,    th 
disk-shaped    switch     is     raised     so    as    t 
break   the   circuit   at   this   point,   and   the 
the   current    has   to   pass    through    the  n 
sistance   R,  and  as  a   result    it-   strength 
greatly  reduced. 

When    the    brush-holder    crosshead   .S' 
reaches  the  uppermost  position,  the  moti 
scries  field  winding   is   cut   out   of  the  ci 
cuit.    providing    the    connections    are    : 
shown   in   the  diagram  :  in   s<  inv 
connections    are    so    made    that    the    fie 
winding   is   not    cut    out.      To   do    this  ; 
that   is  necessary   is  to  break   the  conm 
tion    between    the    upper     eries    field   p> 
and    the    upper    contact    of    the    soleni 
switch,  and  connect  this  contact   with  t 
one  below  it.     This  arrangement,  in  wlii 
the   series    field    i-    left    in    service   duri 
all  tlu'timr  the  elevator  is  runnit 
jectionable,    for   reasons   that    will   be  1 
plained  hereafter,  and  when  used,  the  ci 
troller   is    generally    so   arranged   thai 
operator    in    the    car    can    cut    thi 
winding    out. 

Tt    will    be    noticed    that    the    shnnt-1 
winding   and    the    solenoid    magm 
connected   in   parallel,   the  circuit-   -tart 
from  the   junction  S  and   coming  togel 
at    the   contacts   -  and   9  of   the   revers 
switch.     Owing  t«  this  arrangetm 
the    motor    i-    stopped    and    the    1 
broken   between  ,"  and  o  by   the-  1 
the   lever   /.".   the   current   induced   in 
shunt-field  winding  can  discharge    thn 
the  coil  1  f  the  magnet  .V;  the  co 

nd  to  discharge  through  the  sh  ■ 
field   winding,   but  the   latter  being  la  r 
will   overpower   it.     With   this  coi 
while  the  field  winding  will  not  ha 
discharge   path,   the   -train   on   the  ins1' 
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ion  will  be  very  much  less  than  if 
kre  pr.  .\  ided. 

•r-  arc  used  princi- 
-  .1    service,   although    they 
re  frequently    used  to  operate   pas 
m   buildings  where  ii  1-  n 

run    at    high    speeds,    say,    not 
feet  per  minute.     Such  machines 
re  not   well  adapted  to  higher  vi  1 
they  are  nol 
Br  high    speeds    as   direct  0 

When   the   speed   i~   low,  the  ac- 
n   in   starling   i~  also  low.  and  as 
•lie    belt    is    not    subjectc  : 
ucll    iii    excess    of    tluit    in 


POWER  AND    lilt     ENGINEER. 

Influence  ol  the  Constituents  of  Coal 

on  the  Efficiency  and  Capacity 

of  BoiK  1 

Bv  I).  T.  Randall** 


It  is  difficult  tn  burn  all  coals  wit! 

e  either  to  the 
character  of  the  coal,  the  size  <>t  the  coal, 
or   to   both.      Having  a    large   number   of 

in  coals,  one  maj 
tematic  study  draw  some  general  condu- 
iflucncc  of  moisture, 


'•'■hen   the  car   is   running 

If    the    running    speed    is    high, 

the  acceleral  rapid, 

1  this  will  put  a  greater  strain  on  the 

starting,    and    will    increase    the 

f   running    it    off   the    pulley    or 

it.     With  a  direct-connected  ma- 

ine    there    i-    no    danger    of    this    kind. 

chines  are  used   for   freight   an.! 

because    they 

'  1  install,  but  in  Buildings  where 

is  desired  to  have  tl 

cost,    direct-connected    machines    are 

for    freight    service    and    the 

!   pa-senger  cars. 


volatile  matter  and.  in  extreme  cases, 
possibly  on  the  effect  of  the  presence  of 
ash  in  the  co.,1.  Unfortunately  for  the 
iparison,  the  coals  high  in 
high  in  volal 
ter  and  ash  as  well.  That  there  is  a  dif- 
ference in  the  composition  of  coals  will  be 
readily  seen  from  a  comparison  of  coals 
mined    in    the    same    state,    as    shown    in 


recent    meotini.'    of    the 


•it"d    at     th< 
American   s..,  |Dg   Material! 

••Englneer-ln-ebaree.  fuel-englneerlnc  de- 
partment, Arthur  D.  Little  lalmratorv  of  en 
glneerlng  chemistry.   I:  v.,,,    jntl. 

engineer-In  charge    of    fupl    teats     Technologic 
Branob,    United    State  s  irvey 


I  able    1       Ii    will   I"  this  table 

tile    matter    i-     verj     much 
greater   iii   coal   mined   in 
than   in   others,  and   it    maj    b<    1 
that    these   coals    will    behave    differently 

I'm    : 
It    is    0  thai    .-un- 

healing 
value    accordingly.       In    addition    to    this 
influence,   there   is   a    further    los 
the    absorption  1    the    furnace, 

which  lowers  the  temperature  of  thi 
causing  a   larger  percentage  of  loss  in  the 
caping  from  the  boiler.     'I  hi-  in- 
readily  seen  when  burning 
coals  which   have  only  a   slight   variation 
listure  com,  1  where 

T  \HI.1      1       COMPAR  \  I  l\  i:     VNA1  ' 

'  "  M  -    \I1M  l>    IN    rHE  SAME  STAT] 

RTED    IN     Hi  II  ETIS8    01     Till. 

cal  Survey. 


Moisture 

e  mat-ter. 
irbon  .  . 
Ash 
Sulphur 
B.t.u.  a*  received        t  !.i.:_> 


ri 

Ftf 

_-    . 

i  Z 

t:  - 

-  fc- 

Wfl 

- 

3.51 

73  'ii 

s  55 

_•  5  I 

13,811 

5  >. 

e  5 


TABLE  2.     RESULTS  01    EVAPORATIVE 

I  ESTS   "I     il  LINOIS   u  VSHED  COAL 

ON    \  CHAIN  ■  iKER. 

LLINOI8      ENGINEERING      EXPERIMENT     STATION* 

L.   P.   Breckenridge,   Director. 


Test   i:     I 


at.    moisture — coij    av 

ash — coal  as  Bred 
tit.    \olatile    n 
coal  free  from  ash  and  mois- 
ture   

B.t.u.  in  coal  a^  tired..  .....'. 



ui  ash _ 

iporation  from 
ami  at    212'    F.  per  pound 


i  oal  as  tired  ... 

of  boiler  and  crate 
Efficiency  of  boiler 


1  1,898 
11!  60 

I   mi 


8   .'1 

i.i,   39 


amount  of  moisture 
this  influence  may  be  readily  trao 
Western    lignites    in    which    the    moisture 

sometimes    reaches   40  or   .45    per   cent,   of 
the    weight    of    the    fuel.      On    the    other 
hand,   there  are  many   people   who 
that   a   certain    pen-.  1  isture   is 

favorable  to  good  combustion  and.  as  has 
been  indicated,  the  influem 
.     .     . 

from    the    many    other    in 
which   .!• 

It    may   be    seen    from    Table   2   that   even 

considerable  pi  re  may 

than    may    be 

other  influence,  such  as  the 

the    coal.      It    will    he    noted    that 

ugh   one   of  hown   in 

this    table    exc  ■    10   per   cent. 


440 
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Ixi  ;    Matter 

With    :i    poorly    designed    furnace    the 

r    in    a    coal    is    allowed    to 

-  en    when    tin-    fuel    is 

m  moderate  rates.     With  well-de- 

i    combustible 

TABLE    ::      l:!  I  M  I"\     Bl   I"  1  EN    \  OLA- 

111  I     MATTER,  EFFICI1  NO     \M> 

SMOKE    HOUS]     111    ITINC 

I  RS. 

Data  from  Bulletins  op  the  United  States 

-      B\  El 


Volatile 

Matter    teal 

1  ree  from 

'■ 

Ash  and 

Efficiency, 

Ulack 

Moisture. 

72. 

1 

60.:.6 

18.2 

34.70 

0  1    11 

22    1 

11 

•    found    when    they   arc    i 
a   certain    capacity,   varying  with 

the  furnace  and  with  the  kind  of  coal. 
Tables  ,}  and  4  show  in  a  general  way 
what  may  be  expected  from  the  two  ex- 
ill  furnace  design,  those  which  are 
ami  those  which  are  not  adapted 
ing  higl  Is.     The  hous 

on  which  these  tests  were  conducted  may 
lercd   as   one  of   the   lowest    types 
of    furnace     for    burning    coals    high    in 
volatile    matter,    for    the    reason    that    the 

-'ion  is  low  and  thi 
is  made  surfaces  which  have  a 

cooling  effect  on  the  gases  as  soon  as 
they  escape  from  the  coal.  At  tl 
eminent  fuel-testing  plant  results  as  shown 
in  Table  4  were  obtained  on  a  hand-fired 
Heine  boiler  with  a  firebrick  combustion 
chamber. 

Influence  of   Ash 

mall  variations  in   the   percentages 


TABLE     1.     RELATION    BETWEEN    VOLA 

TILE   MATTER,   EFFICIENCY    AM) 

SMOKE,    HAND-FIRED 

HEINE   BOILER. 

Data  from  Bulletins  of  the  United  States 

Geologii  AL  Sitht.v. 

S 

Volatile 
Moisture. 

Black 

s 

37 

17    47 
:;i    is 
44.13 

r,7  10 

3.1 
12. 9 

of  ash  it  is  not  possible  to  determine  the 
effect  on  the  results  obtained.  The  char- 
acter of   the  ash   is   of  more   importance 

than  the  quantity  when  considering  its 
effect  on  the  results  obtained.  Clinkers 
and  ash  reduce  the  efficiency  and  capacity 
by  making  it  necessary  to  hold  the  doors 
open  longer  in  cleaning  the  lire,  and  in 
case  the  ash  fuses  and  runs  onto  the  grate 
bars   the   air  is   shut   out   and   the    grates 


may  be  burned,  and  the  results  be  af- 
fected by  the  imperfect  air  supply.  A 
large  percentage  of  ash  lends  10  make  the 
distribution  of  air  through  the  fuel  bed 
uneven,  requiring  a  much  larger  air  sup- 
ply   than    is  ither    coals. 

'         .1       l>l~s 

f\  unburncd  coal  due  to  tin  poking  and 
to  the  frequent  cleaning  of  the  lire.  When 
the  coal  contains  a  high  perccntagi 

the   labor   .  1"    feeding    the    furnace   with   the 


further  loss  t\\\i.-  to  the  extra   labor,   r.ulia- 
lioii  losses  from  the  boiler,  etc.      H 
with   moderate  qualities   of   ;i-!i    in 

-     should     result     when    the- 

furnaci    1-   properlj    handled. 

1    01    Sui  PHUK 

There  are  nol   sufficient   data  .1!   hand  to 
discuss   in   general   the  effect   of  sulphur  in 
coal        I  here   are  coals   from   cerl 
that    usually    give    trouble    when    I 
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CHART    SHOWING    RELATION    BETWEEN    HEATING   VALUE    AND    EVAPORATION 


extra  quality  of  fuel,  the  cleaning  of  the 
fires  and  the  handling  of  the  ash  may 
make  it  necessary  to  employ  extra  help 
in  the  boiler  room.  There  is  also  an  ad- 
ditional expense  in  hauling  the  refuse 
away  from  the  plant.  The  extra  quan- 
li  may  make  it  impossible  to  burn 
a  sufficient  quantity  of  coal  upon  the  grate 
surfaces  provided  and  require  an  extra 
boiler    to    be    operated.      This    causes    a 


phur    is    high.      This    is    due   nol 
the   sulphur   in   the   coal   but   to  the 
liin.it ion  of  iron  and  other  elements 
the    sulphur,    and    the    sulphur    i 
an    indication    of    probable    difti*' 
may   be   experienced.      When   sulphu 
curs    in    combination    with    iron   the    " 
bars    are    often    attacked    and    ser  MJ 
damaged,  requiring  expensive  renew  0I 
ironwork. 


s 
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Some    Useful    Lessons    of    Limewater 

How    to    Detect     Aluminum    in    Boiler    Scale;    Separating    Iron    and 
Aluminum;   Calcium,   Magnesium,   Ferric    Iron  and  Aluminum    Solution 


BY 


CHARLES 


S. 


PALMER 


that   iron   may   occur   in 

Ic  and  h<>\\    it   inaj    be  detected: 

ilium   may   also   accompany 

xide  or  hydroxide   (hydroxides 

rt    cnl)     oxides    with    more    or    less    of 

water).      Of    course    these    will 

Ived  when  the  scale  i-  treated  with 

•.it    it.       You    can    easily    detect 

the  oxide  of  aluminum,  when  it 

it    in    the    scale.      If    there    is    any 

:omes  down  in  the  fifth  group  as 

ite;  and  if  there  is  any  magnesia, 

ium   come-   down   in 

.roup  as  a  phosphate.      We  have 

ren  that  the  iron  will  come  down  in  the 

ip,    after    oxidizing    to    be    sure 

'at  the  iron  is  all  in   the  higher  or  ferric 

.'W   alumina   has   only   one    state 

tion,  and  that  is  much   like   ferric 

■  •n  in  its  chemistry. 

Reactions  of  Aluminum 

be  well   for  you  to  consider  the 
■  of  aluminum  right  here;  so,  take 
union   alum    sulphate,    or 
•    not   happen   to  have  any   of   that,   you 
some    comnn  n    alum,    which    is 
sulphate  "i  aluminum  and  either 
in.  hence  the  names 
alum    and    potash    alum.      The 
alkali    sulphates   with    the 
!  aluminum  doe-  not  make  much 
in    the    tests    as    long 
al    you   are   using    alum  :    I 
r    that    neither    sodium,    nor    po- 
uor    ammonium    i 

•  the  other  metal-  are  out  of  the 
I  then  only  with  special   n 

what  a  -olu- 
lluminum  does  with  the  common 
,  that  is.  the  alkaline  liy.lr 
tes  and  sulphides,  and  the  special 
■  gents,  such  as  hydrochloric  acid. 
sulphide,  ammonia,  etc. 
try  any  or  all  of  these,  the  only 

•  that   you    will   get   in   the  case 
'  aluminum  is  the   white,  gelatin 

hydroxide.      Thi-    dor-    not    mean 
t    aluminum    does    not    have    any    sul- 
r  carbonates;   for  like   ferric  iron. 
n   can    form    sulphides,   but 

•  aide-  with  water,  being  stable  only 
rj  :  and  thus  many  chemists 

at  both  ferric  iron  and  aluminum  have 
dphides  which  are  formed  only 
;    heat,  and  they  are  decomposed 

ith  water,  giving  off  hydrogen  sulphide. 
luminum,    at    least,    has    . 

rbonate  with  Ikal 

common  reaction-,  all  that  you  will  get 


in  the  wa)  of  a  precipitate  for  aluminum 
is  the  white  gelatinous  hydroxide.  ("his 
i-  easil)  soluble  in  an  excess  of  -odium 
or  potassium  hydroxide,  forming  the 
aluminatCS  according  to  the  following  re- 
actions : 

U    oil    ,      .      ,;X.,olI  !      OS 

Alumlnlc        Sodium  Sodium  Water. 

Hydroxide    Alumlnate 

Insoluble.       Soluble.         Sol 

\i    ■    II    ,     +      XaOH      =  AIO.ON  no 

Alumlnlc        Sodium  Sodium  Water. 

Hydroxide     U>  n    ■  do      del  alum- 
Insoluble.        fM.luble.  Il 

Soluble. 

The  reason  for  this  is  that  the  hydroxide 
of   aluminum    is    both    a    weak    base    and    a 
weak  acid:   that  i-.  it  is  a  weak  base  with 
strong  acid-,  and  a  weak  acid  with  strong 
bases;    and    it    passes    back    and 
from       one       condition       to       the       other, 
according    as     the     solution     is 
alkaline     with     strong     acid-     and 
To  show  this,  go  through  the  following 
reactions   with   sodium   hydroxide  and  hy- 
drochloric acid,  always  including 
dispensable  litmus;     Start  with  alum   sul 
phate,     \1     50  ere   the   aluminum    is 

clearly  acting  as  a  base  with  the  strong 
acid,    sulphuric    acid  ;    or    rather    with    the 

cid    radical,    "sulphion," 
the    terms    of    the    later    ionic    thei  ry    of 
solution.      Now   add    some   litmus 
paper   to    the    solution    of   alum    sulphate, 
Al.fSO.U  and  you  will  note  that  the  blue 
litmus    i-    turned    red,    showing    that    the 
aluminum  i-  not  so  basic  as  the 
S<  >•.   is  acid  :   there  i-  mon 
o-       in  ;ir:  iv   l   .       wln.h     we     will     dlC'.USS 
later. 

Now  add  some  sodium  hydroxide  till 
aluminum  hydroxide. 
All  OH  )..  i-  precipitated  and  the 
i-  distinctly  alkaline  to  litmus;  ' 
have  the  second  stage,  where  the  aluminum 
hydroxide  is  clearly  still  acting  as  a  base, 
being  precipitated  b)  a  base,  and  according 
to   the   following   reaction; 

M,(S0,)j    +    ONnOH    =  2 A] (OH),   -J    3Na.S0, 

Alum  Sodium         Aim to 

Sulphate      Hydroxide     Hydroxide      Sulphate 
Soluble.        Insoluble        Soluble. 
Basle. 

Now  go  on  to  the  third  stage,  where  the 
alumina  is  acting  as  a  weak  acid  with  !l:e 
mstic  soda  or  -odium  hy- 
droxide, NaOH,  by  adding  thi 
sodium  hydroxide  to  the  same  precipitate 
in  the  same  solution  till  all  the  white 
gifcircous  aluminum  hydrcxid:  i  entire!; 
1  in  the  excess  of  sodium  hydrox- 
ide, according  to  the  equations  for  the 
aluminatcs   given   in   the   foregoing.      Here 


id  nature  of  white  gelatinous 
aluminum  hydroxide;  in  the  strongly  alka- 
I   sodium  hydi 
Now  go  on  to  the  fourth  stage,  the  prc- 
thi  aluminum  hydroxide  from 
idium   ahmiinate   bj 
chloric  acid,  by  addii  >ric  ar  d 

carefully   until   the  alumina   conn-   down 
and  the  soluti   n  i-  just  acid  to  litmus,  ac- 
cording to  the  following  equation: 
IB 
Sodium  Hydro-         Alumlnlc        Sodium 

Aim ate        chloric  Hydrate         I 

Soluble  v-M  Insolubli        I 

Alumina         Soluble,        n-  Aluml-  Bait. 

Acid.  all 

Mere  j  that  alumina  is  acid 

e   it    i-  being  thrown  down    from   so- 
lution by  hydro 
Now  go  on  to  the  I  mplcting 

:le.      Here     the     almuinic 
from    acid    to    basic    relation-,    as 
in   the   equation: 

+      tlHCl       =      A1C1,       +      3  11,0 
Alumlnlc         Hydro-  Alumlnlc  Wnt.-r. 

Hydrate  chloric         Chloride 

Soluble 
a-  Aluml-        Soluble.       Aluminum 

1.1.        V    M. 

Here  you  have  redis-,  Ived  the  aluminum 
hydroxide  in  excess  of  hydrochloric  acid, 
and  have  a  solution  of  aluminum 
chloride,  the  aluminum  being  again  in  the 
basic  state  b)  reason  of  tl 
hydrochloric  acid  in  solution.  I  I 
l.ave  changed  the  aluminum  from  basic  tt 
acid  condition  and  hack  again  by  somt 
sodium    hydroxide,    then    more;    then    by 

some   hydrochloric  acid,   and    then   more. 

wii    \ir\tixT\\r 

Now  go  right  on  and  use  this  to  separate 
in  n  and  aluminum.  Mix  some  of  that 
bottle  of  "ferric  -.ill-"  (made  the  other 
day  by  oxidizing   some  green  vitriol  with 

nitric  acid  I.  with  somi   of  i ■  solution  of 

alum  sulphate.  Here  you  have  a  mixture 
of  ferric-iron  -alts  with  aluminum  salt; 
and  if  you  add  sodium  hydn  xide  to  dis- 
tinct alkaline  reaction,  by  testing  with 
litmus,  you  have  both  the  oxide-  of  ferric 
d  that  of  aluminum  thrown  down; 
but  you  ninum  hydrox- 

ide for  the  red  coli  r  of  the  iron  hydroxide. 
Now  add  -odium  hydroxide  in  stl 
cess,  and  you  know  that  the  ferric  iron  is 
while  the  aluminum  hydrox- 
ide i-  so  dissolved,  as  you  have  ji 
Pour  this  into  a  tumbler  of  water  to  dilute 
it:  and  then  filter  it  (the  dilution  is  to 
save  your  filter  paper;  for  if  you  should 
pour  the  solution  of  strong  caustic  soda 
or   sodium    hydroxide   on   paper,   it    would 
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w  nh  ammonia 
da,  for  that  is 

.  where  ii  will  soon  gather 

n  ;   and    if   yon 

in  anal- 

n  and  the  aluminum 

in   the   third   group,   all    that 

pitate  the  third 

wn.      In 

•    a    very    small 

quantity  of  aluminum  can  be  detected. 

!.   Magnesium,   Ferric   Ikon    ash 
J  n  0  M 
It  -,  ill  you  will  make 

11  containing  calcium,  magnesium, 
ferric  i  r>  11  and  aluminum.    You  n 

•  lis   by   mixing   some   epsom   salts 
(which    is    nothing    but    magnesii 

-.inn.-   calcium    chloride    (made   by 
■  ic  acid  ), 
-nmc  ferric  salts  and  some  aluminum  sul- 
phate.    It  you   should  do  this  you  would 

a  clear  solution,  for  you  would 
see  an  abundant  white  precipitate,  which 
is  only  the  lime  or  calcium 
naturally  thrown  down  by  the  sulphates 
of  iron,  aluminum  and  magnesium,  for 
either  sulphuric  acid  or  anj  soluble  sul- 
phate will  precipitate  calcium  as  a  sul- 
phate. You  see  that  it  is  quite  a  trick  to 
make  your  own  solutions,  let  alone  ana- 
lyze them.  So  you  had 
another  way. 

Take  the  solution  of  ferric  salts,  that  of 
alum    sulphate,    that    of    epsom    S; 
precipitate  each  of  them  by  causl 

hydroxide).  This  will  throw- 
down  the  hydroxides,  and  you  must  not 
add  to  the  alum  sulphate  enough  I 
solve  the  aluminic  hydroxide.  I> 
separate  tumblers  or  fruit  jar-.  Fill  the 
jars  up  with  water  and  let  the  hydroxides 
of  iron,  aluminum  and  magnesium  settle: 
the  water  and  till  up  with 
fresh  water.  In  this  way  you  will  gradually 
wash    off    the  idium    sulphate 

i  which  would  raise  the  mischief  « 
calcium    hy    precipitating    it    as    sulphate), 
and  which  you  wan:   to  gel   rid  1  f.     When 
you  have  wasl 
sulphate  "by  decantation,"  as  it  is  called. 

I 
aluminum  and  magnesium  in  hydrochloric 
acid  and   mix   them. 

tion  of  iron. 
aluminum  and  magnesium,  fairly  free 
from  "sulphion."  SO,,  which  would  pre- 
cipitate  your   lime,    and    you    can    add    to 

ur    solution    of    calcium    1 
Thus  you  get  a  solution  of  the  four  metals, 
iron,  aluminum,  calcium   and   magnesium, 


analyze 

i  lie    first 
vhich    is    precipitated    bj    hydro- 

1  id   solution.     Just   for  luck 
you  ma)   test  a  part  of  your  mixl 

iup  with  hydrogen  sulphide, 

olution  in 

s  separate  test  tube.  You  will  get  nothing 

but    sulphur,    which    shows    that    there    is 

some   ferric  iron  in  the  third  group.     Add 

nmonium  chloride  ti  1  keep  n 

e  it  is  wanted, 
and  then  ammonia  to  alkaline 
and  until  all  the  iron  and  aluminum  are 
thrown  down  in  the  third  group.  Of 
course  t Hi s  is  done  in  a  separate  beaker, 
and  witli  most  of  your  mixture  of  the  four 
metals  you  are  testing  tor. 

You    will   get    the   iron  and   the   alumina 

in  the  third  group,  which  you  idler  off  for 

ted    iron   and    alumina,    which   you 

will    -eparate    as    jusl     shown.      "You    will 

save  the  filtrate,  labeling  it  "filtrate  from 

the   Third   Croup."    and    tesl    a    small    part 

of    this    in    a  for    the 

fourth   group    (to   get    in   practice,   though 

you   have  no   fourth  enl  1,   with 

ammi  nium    sulphide.      Go    on    with    the 

Itrate   from  the  third 

group,  to  the  fifth  group,  which  you  will 

precipitate      with      ammonium     carbonate. 

Give  the  lime  carbonate  time  to  settle,  and 

then    filter   it   off.      Then    take   the   filtrate 

from  this  and  t(  -t  it   for  mag  in    ia   bj   thi 

the   mixture   of    1111 

monia,   ammonium   chloride,   and    -odium 

'  rh  e  the  magnesia  phosphate 

-and    there    is    your 

fairly    cli  of    the    four    metals, 

■minum.    calcium   and   magnesium. 

which  you  are  liable  to  find  in  a  common 

temporary-hardne<s  scale.     Of  course,  you 

will    save    each    of   th<  pr<  cipi 

f  iron,  aluminum,  calcium  and  mag- 

ind  subject  them  to  si  ime  of  the 

confirming    tests    given    in    any    book    on 

qualitative  analysis.     Do  nol   neglect   this 

habit    of   confirming    every    separation    by 

some    one    or  ests    which    will 

clinch  the  argument   in  your  mind. 

Making  the  Ferric-iron  Solution 
You  have  separated,  let  US  say,  iron  and 
aluminum  in  the  third  group,  and  your 
ferric  iron  hydroxide  is  still  on  your 
filter  paper.  Take  this  ferric  hydroxide. 
and  dissolve  it  in  51  imi  diluti  hydi 
acid.  Xow  you  have  a  regular  solution 
of    ferric    iron,    which    you    ran    test    with 

any  of  the  regular  tests,  such  as  tin    1,' 1 

red    test    wit'  or    ammonium 

sulphocyanate  ;  tesl  with  yellow- 

on      You  can- 
mucfl    with    the    alumina,    but    the 
very  method  you  havi  pirate  it 

ron  in  the  third  group  i-  quite  test 
I  hi    calcium 
carbonate  von  can  dissolve  in  -(.me  dilute 
hydrochl  with  the 

flame,    which    it    will    color    strongly    red. 


i 
in    nium  carbonate,  d 

acid,  and   then   repi  c  cipitatc  the 
lime   as   the   white   oxalate   I 

lit    magnesia 
much   that   you   can   do,   lull    if   yu 

ipitate   on  ch 
the   pale   rose   color   from    in 
cobalt    nitrate  ami    leignitui 
find    that    this    will  by    tin 

blue  lest   fur  phosphates,  because 
cipitated  magnesia  with  sodium  pin 

i\  ill  have  to  s.-lu  me  In  >w 
get    rid    of    thi 

get  at  that  magnesia,     'flu-  best  w 
this    is   to   take   the   magnesium   pho 

hod  with  a  solution  of  am 
chloride    on    the    tilti 

with    metallic    tin    and    nitric    acid,    win 
the  insoluble   phosphate   of  tin   i- 

"-ill"      n!  rt-i| 

and   you   have  the   magnesia    in   solution  : 
a    nitrate.      Evaporate   this    solutio 
to  dryness  with  hydrochloric  acid  and  til 
gives    you    mostlj     plain    magnesia,    whii 
you  can  then  ignite  i  m  charci  >:il  b 

pe,  and  thus  get  the  1 1  ise  color  wi 
cobalt    nitrate.      Hut    this    mi  an 
musl    get    bold    nt    tin-   blowpipe,   and   \ 
will  take  up  that   practical   In  Ip  nest  tin 


Comparative    Test    of    Coal    ai 
Shavings   as  Boiler  Fuel 


Bl  '  I. oris    P.  Zl  m  MERMAN 


A  great  mail)  woodworking  pis 
throughout  the  country,  as  well  as  otl 
plants  located  in  woodworking  centt 
generate  steam  from  the  consumption 
shavings  and  refuse  instead  of  coal.  1 
continued  rise  in  the  market  prii 
fuel,  amounting  to   ioo  per  cent,  in  ei 

■  is   made    pertinent   the  qi 
its   actual   econoni)    for    -tram   general 

Would  it  in  '1  be  cheaper  fi  ir  w 

plants  to  stll  their  shavings  and  buy  c< 
Had  not  other  plants  buying  and  n 
shavings  better  burn  coal  also"  To  pi 
in  another  way:  What  i-  the  actual 
of  evaporating  tooo  pounds  of  water  i 
shavings  and   with  coal? 

A    friend   of   the   writer   had   thi 
tunity  to  make  si, me  tests  to  answer  t 
questions,    the   results   of   which   arc 
herewith.       The     results    show 
cost   ol   evaporating   tooo  pounds  of  » 
under  normal   working  conditions  bur 
factory    shavings   and    burning   coal. 
tests   were   conducted   at   the   Mir 
plant  of  the   Wabash   Screen    Door  I 
pany,  manufacturer  of  sen  en  do 
dow  screi  m  and  stoi  e  board-.      I  ; 
i-  situated  in  southeast    Minn,  api  lis  "' 
line  of  the  Great  Northern  Railv 
buildings   include   a    planing   mill, 
working  shop  ci  ntaining  special  macn  0 
for  the  manufacture  of  screen-door  fr  a 
and    a    stove-board    factory.      About00 
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!    to    run    lh 
light  and  heat  the 
Pding  .mil    furnish   steam    for    thi 

steam   i-   generated   in   tli r - 
Brn-tubular   In  ilers,   each   72   incl 
under   and    18    feel  boilers 

gned,  built  and   set   by  thi 
.ud   Machine  Comp 
d.     I'.ach  boiler  contains  seventy 
ncli  tubes,  has  .1   water-heating   si 
uare   feet,  and  grates  6   fi 
nch.  giving  a  grate  area 
et.       Hie    boiler    setting 
>\\  ing     dime 
. .  r  all.  -'.;   feet  8  inches  :   width, 
inches;  thickness  of  side  walls, 
.    bight    of    furnace,   .to    inches : 
if  bridgewall.  l(>  inches  ;  disl 
ter  of  bridgewall  to  boiler  front, 
■  lies  ;  minimum  distance  hi 
11    and     top    of    bridgewall,     15 
ire  dry   steam   each   bi  >ili  1 
d  with  a  dry  pipe  extending  the 
th   of   the   boiler    inside   the   shell. 
feed-water   heater   ;:m\   standard 
I    pump    handle    the    boiler- feed 

in  generated  in  the  1"  ilers  i<  de 

three  engines  :     due  350-horse- 

iple  111  ncondensing,  Bass  Corliss 

_   \40    inches,    driving    the    entire 

iver  Skinner  auto- 

icondensing    high-speed    engine 

nnceted  to  a  75-kilowatt  VVesting- 

erator ;    one    small   blowing   en- 

Com- 

drive  the   ventilating    fan.      Live 

upplied   to  the  coils  in  the 

1    kiln   and    the    factory-heating 

cold  weather      While  the  de- 
r\    diversified,   it    i- 
that   00  per   cent,   of  all   that    is 
■  -iimed  by  the   '■  'orli 

mpany- 
-  that  the  steam  pi 
boilers  i-  subject  to  very  little 
i,   a   condition    extremely    favor- 
results     from    the 

normal     factory    conditions    the 

40.000    pound 
1   day.   weighing    17   pounds   per 
with    a    heat    value    lav    deter 
lulong's     foi  7S00 

hernial    unit  -    per    pound.       The 
re  largely  pine,  with  a  sprinkling 
his  fuel  comes  from  the  planing 
and  the  cutoff  saws  and  i-  made  up 
chips  and  sawdust.      No 
.  .re    than    an    inch    in    diameter 
h  thick,  the  average  being  about 
;  .1  man'-  thumbnail.      The-. 
light,  similar  in  many  ways  to 
easily   blown   off   the   grate   by 
draft. 

re  collected  from  all  parts 

tory  by  mean-  of  a  suction  sys- 

1  and  are  delivered  to  a  hopper  situated 

From  this  hopper 

rate  7-inch   sheet-ire  n   pipi 

I  to  the  shaving  house   or  bin    where 


1     three 

under   the   boi  pipe   1-. 

h  ith  a  butterfly  \   1 

1I1.    deli  ipplj    of 

fuel  to  the  boilers  is  absolutelj  automatic, 

rings    dropping    from    tin 


I  Mill   \l  [ON 


and   bo 

nlieil 

tl    in 

ing  boili 
[rom  boi 


hied. 


lb 


Total  weight  <lrv  fuel. 

II.  14,934  1 

Total  ash  and    1  II,  100 

Qualitj  in"  ash  and  ref- 

Hne  po 
ble  con- 

1  1,665  8,930 

use  in  1 1 1  >  fuel  n  ii 


5,617 
111  umed 

IU1 

Dry     fuel     per 

per   houi  :'.i 

Combustible  ihm 
foot  "' 


pel 


H-1 

Calorific      val  11 

pound  combustible  . 

Percentage  of  n 

HI  sle  im, 
Superheating    in   calo- 

1 
Quality  of  steam 


•,800 
',960 


1,294 
1,119 


14    1 


Total     water 

boilers,  It. 

Water   actual! 

oral.   ! 

quality  of  ste 

Faetoi 

Wafer    |H>r    hour    cor 
I  for  quality  of 
■    .     - 
Equivalent 

lion    i«?r    hour   (rom 

Equivalent 

lion    i>er    hour   from 

and     at 

squan 

veloped 

Budd. 

Per     cenl 


of  fuel  as  Bred 

tion     from 
212     Fahrei 
pouni 
Equivalenl 
tion     front 

per   pound    of 
■  istible 

ed  to  the  boiler 

at  ill-    I 

.  1   under  observ- 
ed conditions 

1 
■  1    from    and    at 


13,700 
16,200 


84,800 


10,275  10,375 

10,837 


310 


2  54 
315 


t0    16  SI    in 


boilers. 

hopper    is    nol     furnishing 

are  hand-fired  from  the  storage  bin. 
The  two  trial  ictcd  as  nearly 

dance   with   1 
1,    prepared   bj    the 
boiler   n  American    S 

Mechanical    Enginei  1  ml    of 

ti^ht  hour-  duration.  All  measuring  ap- 
paratus   used    in    the  hi. rated 

derable    worl  on    the 

ious    re- 
instruments.       Three    holes    were' 

drilled   and   thn 

of  the  draft  gage,  Hue-gas  pyromi  I 

gas-sampling  tube.  A  throttling  calorim- 
eter was  attached  in  place  of  a  small 
whistle  on  the  main  steam  header  leading 
to  the  Corliss  engine. 

The  weight  of  the  boiler-feed  water  and 
nint    of   shavings    used    v 
two   most   difficult    things   to 
curately.     The    feed    water 

m    '  f    the    heater    I  under    the   ce- 
ment   floor)    throngh    a    3-inch    pipe    under 
1    pump,    from    which 
pipes    led    dir.etly     to    the    front    and    rear 


Proximai  -    Used  in 

Tilt      1 


11    i    igen 
Moisture 

.',11  a 
0   12 

u 1- 

.,, 

100 

boiler    feed-.      This   made   it    impracticable 
to  weigh  the  feed  water  without  n 

plant    and    usinj;    an    extra    teed 
pump.     The  feed  water  was  measured  with 
a    calibrated    meter    which    was    pi; 
the    delivery    side    of    the    feed    pump    and 

d   with  a  hyp. 
accurate  results   fi  r  thi-  t< 
The  amount 

measured  directly   without    rc-ort- 
ing  to  hand-firing,  which  would  vitiate  the 
comparative  value  of  the  tests.     With  the 
-  1  .iit.  the 
following   indin  of   arriving  at 

ighl      of     shavings     burned     was 
adopted :      Upi  n  .tin  .lays   on 

which  the  trials  were  conducted  .very  pos- 
sible effort  was  made  to  kei  p 

inform:  the  same  number  of  men 
were  employed,  flu-   same  number  of  ma- 
chines   v  number 
manufactured. 

With   these   conditions   constant,    it 

thai    the   number   of   pounds   of 
shavings    delivered    I  ton    sys- 

telil    were    the 

was    burned    the    first    day.    while    all    the 

shavings   produced   v.  i   in   the 

were    burned 

nd  day.  and  at  time  the 


44-» 

the  num- 
rned  was 

■ 

der    which    the    runs 
uniform,  the 

- 

with    shavings. 

Is  of  water  was 

unl  with  shav- 

he   quality    i 

-,   and    with    shavings 

1    burned   was 

•    the   shavings 

.  (,934  pounds. 
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Charts  for   the  Calculation  of 
Alternating  Current  Cir- 
cuits 

By  II.  P.  Live* 


The  present  article  dcscril 

irts  for  the  solution  of  the 
various  problems  arising  in  the  calcula- 
tion of  alternating-current  circuits,  these 
charts  being  plotted  on  the  same  general 
principle  as  tlie  direct  current  charts  de- 
scribed in  an  article  published  in  the  is- 
sue of  July  JO.   1909.     The  relation   exist- 
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P'  =  Loss  in  per  cent,  of  powei 

\  oil  ige  i»  r  phasi    at   receiver  end, 
/>  =  Power  factor  of  the  complete  cir- 
cuit. 
In  the   constt  111  tion   of   the  charts,  the 

tors    plotted    are    identical    in 
\aliu-    with    the    exception    of    kilowatt*, 
distance  of  transmission  and  recei 
age,    these    three    value-    being    so    pit 
portioned    as    to    cover    all    practii    I    COO 
ditions  arising  in  the  calculation? 
nating  current    circuit-.     Since   the   losses 
are  expressed  in  percentage  of  the  powei 
at    the    receiver    end,    it    is    evident    that 
the  chart-   are   correct    for  any   fn 
and  wire  spacing  that  may  be  emp 


Distance  in  Feet 
EXPLANATORY    D 


,& 


The  result-,  which  are  given  it 
in  the  accompanying  tabulation,  show  that 
with  shavings  at  their  present  price  of 
50  cent-  per  cord  at  the  factory,  it  is  much 
.1  to  burn  them  under  the 
factor} 

tempt  to  market  them  and  buy  coal  in 
their  place.  Leaving  out  the  labor  item. 
which  militates  in  favor  of  the  shaving-, 
one  more  man  c  isting  $1-75  per  day  (to 
eing  required  when  burning  coal, 
the    results    of    the  that    the 

shavings  must  rise  to  a  value  of  $1.09  per 
cord  ($1  per  ton)  at  the  factory  before 
they  are  as  expensive  a  fuel  as  bituminous 
coal  at  $4.40  per  ton. 


ing  between  the  different  factors  used 
in  the  calculations  may  be  expressed  by 
the    following   formula  : 


A  = 


a  x  D  x  iq.8  x  P  x  k, 
/J1  x  E'    p' 

where 

A  —  Area  of  conductor  in  circular  mils, 
D  —  Distance    of    transmission    in    feet, 
10.8  =  Resistance   per  mil   foot  of  copper 
wire. 
P  =  Power    at    receiver    end    in    kilo- 
watts. 
k  =  A  number,  depending  on  the  system 
used    (single-phase,    two-phase    or 
three-phase), 


In  order  that  the   method  of  using 

charts     may    be    clearly    undersl 

following    problems    are    given    and 
solutions  explained  in  detail: 

Examples 
(  1  )      Energy    loss   assumed.      Rc<i 
the    kilowatts    that    can    be    carried 
given    size   wire. 

Distance  of  transmission  8000  feet. 

Loss 16  pent- 
Delivered  pressure 2200  volte 

Power  factor 80  per  ' 

Number  of  phases 2. 

Size  of  wires No.  1.' 

The    explanatory   diagram,   Fig.   iha5 
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■ 

readily 

the  problem, 
chart  .ire  the 

which    Ihey   arc   printed,    i 

r,  Phases,  V\ 

iwcd    in 
correct 

re  must 
taken  that  each  successive  step  in 
is  made  at  right  ai 

■ 

Referring  again  to  Fig.  I,  starting  from 

the  first  factor 

e   noted  above,   follow   the 

vertical  line  ii  until  it  intersects  the  radial 
line  marked   15  per  cent,  energy  loss,   the 

factor     in     the     sequence.       Since 

p     is    taken    at     right 

to    the    preceeding    one.    the    next 

value  in  the  sequence,  voltage,  is  readied 

wing  the  horizontal  line  />.  at  right 

to     the     preceding    one.    the    next 

the    line    marked    2200    volt-       At     right 

A    the   vertical   line   c 

until    it    intersects    the    radial    line   marked 

in   terms   of   the   next    fact 

p.  .veer    factor.      The    next    motion    i-    made 

the   horizontal    line   d   to  the   radial 

line  marked  2-phase.     At   right   angles  to 

this  line    follow   the   vertical   line 

•ion    of    the     wire    curve     marked 
No     1.     The  last   value   in   the   s, 
kilowatts— is    reached    by    following    the 
horizontal    line    ,.    drawn    from    the    last 

ection     to     the     1 
which   is   met   at   450  kilowatts,   the   value 

-;        of   wire   assumed    for   given 
loss      Required   distance   of  transmission. 

Kilowatts ISO. 

onductor  B      I 

Number  "1  phases  2. 

Power  factor 80  per  cent. 

DeliTei 

15  per  cent. 

the  same 

i.l   in   this   that   were 
led    in   the   previous   example. 
In  this  case.  how.  factor  of 

is   unknown, 
un    with   kill 
•   value  and   the   sequence   followed 
in  reverse  order   fr  'lie  previ- 

ous example. 

Starting   at   the   point   marked   450  kilo- 
m  Chart  I.  i  the  line  f 

tc    the    intersection    of   the    curve    marked 
with   the    wire   size    to   bi 
thence  to  the  phase  line  and  su 
to  the  power-factor,  voltage  and  loss  lines. 
The  vertical  line  a  drawn   from   this  last 

1  intersection  cuts  the  lini 
tances  at  fsooo  feet,  which  is  the  value  de- 
sired. 


I'.  i\\  Ik  AND  Till    1  \'.l 

msmission  and  load 
given 

Ilea. 
Delivered  voltage 

Number  ••r  pba —  a. 

Kilownua     6000. 

In  this  problem,  the  rang,  oi  values 
given  i-  covered  by  Chart  111  and  the 
.solution  will  be  obtained  1>>  direct  refer- 
ence t,,  1  rVCS,  instead  of  refer- 
ring to  the  explanatorj  chart  used  in  the 
previous  solution-.  It  will  be  noted  that 
the  unknown  factor,  power  loss,  1-  not 
slated  at  either  end  1  f  the  sequence  of 
division  factors,  so  that  the  intersection 
locating  this  value  will  not  lie  at  the 
the  chart  as  was  the  case  in  the 
previous  probl 

Starting  from  the  point  marked  50OO 
kilowatts,  follow  the  horizontal  lini 
intersection  of  the  curve  marked  No  2. 
the  wire  size,  ill  the  sequence  noted  at 
the  top  of  the  chart.  At  right  angles 
1.  follow  the  vertical  line 
to  the  next  radial  factor,  marked  .;  phase. 
From  tin-  point  of  intersection,  and  at 
right  angl  n  ei  ious  motii  n,   t"l 

low  the  horizontal  line  to  the  line  marked 
80  per  cent,  power  factor.  At  right  angles 
to  this  motion,  follow  the  vertical  line  to 
the  intersection  of  the  factor  marked 
30.OOO  volts.  The  intersection  of  a  hori- 
zontal line  drawn  from  this  point  with 
a  vertical  line  drawn  from  tin  point 
marked  20  miles,  lies  on  the  radial  line 
marked    15    per   cent.,    which    is    thi 

From    the    foregoing    explanations    and 
lis,   it  can   readily   he   seen   that   any 
one    of    the    six    factors    used    in    the    cal- 
culations may   readily  he   found,  if  the  re- 
maining  values    are    known    or    assumed. 
It    is    also    evident    that    when    the    factor 
I    does    not    occur    at    either    end    of 
the    sequence,    its     value     is    determined 
by    the    intersection    of    the    lines    drawn 
from    the    two    adjacent    factors    in    the 
sequence  used.    In  the  case  of  the  p 
problem,  No    .;.  the  Ii  --   was  determined 
by    the    intersection    of   the    lines    drawn 
from   the   two  adjacent    values  — mile-   and 
:  in  the  solution  given. 
While    the   charts    described   have   been 
<:     principally     for    the    calculation 
of    alternating-current     circuits,    they    are 
equally  accurate  for  direct-current  calcula- 
tions.    For  such  cases  it  is  only  1 

me  a  power  factor  of  too  per  cent, 
and  proceed  with  the  solution  in  precise- 
ly the  same  manner  as  noted  in  the 
alternating-current  problems  given. 
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Graphical    Determination  of  Boiler 
Bracing* 


■  ling  to  an  exchange,  the  following 
mixture  will  serve  in  instances  where  an 
intermediate  grade  of  babbitt  metal  is  de- 
sired: Lead.  50  pounds:  tin.  .15  pounds: 
antimony.  15  pounds.  This  mixture  has 
the  advantage 
and  i-  easily  made  in  an  iron  kettle. 


In   designing   steam   boilers   or   calculat- 
ing  then    strength   alter  construct^ 
of  the  important  features   is  the  .1.  : 
tion    of    the    amount    of    hi 

s„rfaces,    or    the     pressure    thai 
may    In     safel)    allowed    on    existing    brae 

here    are    three    factors   conccrne 
in    such    calculations:    the    extent    of   an. 

braced,     the     steam     pressure    pet 
square    inch    on    thi-   area,   and    tl 
section    of    metal    required    to    ao 
the  bra<  I 

\arie-    directly    with    the    allowable    loai 
per   square   inch   of  brace    section,   and  it 

-  mipam  ing   diagrams   this   value  1 
assumed    to    he    -500    pounds    per    squat 

i  he  construction  of  the  dia 
-o   simple    that    those   who   are   in 
mas    easily    reproduce    them    for   .'ther  a 
.  5i   ,f   the   one   tt-ed   does  It 

meet  their  requirements. 

Fig.   1   -how-  the  square  inches  of  brat 
area    required    f.  r  ti  .1111   pre 

sure  between  too  and  200  pounds  pi 
square  inch,  or  ,-■;,,■  zcrsa.  This  diagra 
may  he  used  for  any  shape  or  size  1 
brace,  it  being  necessary  to  know  only  tl 
total  area  of  brace  metal  in  square  inch 
to  determine  the  pressure  for  which  at 
given  surface  is  braced.  For 
if  the  area  to  he  braced  on  the  head 
.1  return-tubular  holler  was  10,0  squa 
inches,  and  the  braces  on  this  head  hail 
total    cross-sectional    area    of    21     squa 

inehe-.    it    would    he    g 1    for    1  ■■■  ■ 

steam    pressure. 

This    result    is    obtained    by    starting 
the    left-hand    end    of    the    hori 
representing    10,0   square   inches   and  I 
lowing     aero--     to     the     right,     until    I 
diagonal  representing  21    square  i 
braci     are;     is      ;  issed ;    the    vertical   1 
denoting     steam     pressure,     which     pas 

gh    this    intersection,    is    the    one 
quired,     being     150    pounds     in     tin-    C 
The    figures    denoting    the    value-    of 
diagonals   arc   ..11    the    right-hand   side 
the  diagram.     If  the  problem  hail  been 
ascertain    the    amount    of   brace    area   t 
would   he    required    for    1S0  pound-  pi 
sure,  the  horizontal  line  representing  1 
square   inches  of  area   would  be  folio1 
until  it  intersected  the  vertical  line  re| 
seining     1S0    pounds    pressure,    and    it  - 
seen   that   this   intersection   lies  a  little 
yond  the   diagonal    representing 
inches,    or    the    brace    area    w  iuld   be 
round  numbers,  26  square  inches. 

Where   I's-inch   round  braces 
the    numbers    on    the    right-hand 
the    first    diagram     represent    direct!) 
number    of    braces    required,    a-    wel    j 
the    brace    area,    for    the    cross-secti 
area  of  a  i's-inch  diameter  .brae.    1-  I 
tically    one    square    inch. 


•Copyright,  1909.  by  S.  F.  Jeter. 
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Treasure  in  Pounds  pur  Squnro  Inch 
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Pressure  in  Pounds  per  Square  Inch. 
7500  Lb.  per  Square  Inch  allowed  on  Braces. 

SQUARE    INXHE6    OF    BRACE    AREA   REOflREP   FOR    ANY   GIVEN    STEAM    PRESSURE  BETW 
200   FOUNDS   GAGE 


S.F.  Jeter,  ISO}. 
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Pressure  in  Pounds  per  Square  Incu 
7600  Lb.  per  Square  Inch  allowed  on  Braces. 
FIG.    2.       NUMBER    OF    BRACES    REQUIRED    FOR  ANY  GIVEN   AREA 
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round  braces,  direct,  ill 
■ 
i-incli     braces 
olid  diagonal*  '1  diam- 

eter braces.      I"his  di 

■  1   example,  it 
area  of  1500  square 
in  -5  .  ith   r  .- 

Mow    many    are    re- 
llie  left,  on  the  h<>ri- 
ue  rcprescnth  - 
ross     to  the  vertical  line  for   175 
that  thr  next 
"■I    their    inti 
is     twenty -nhn      1    ;  -inch     braces. 
■  the  number  required,  If  it  had  been 
s-incli   brae.-. 
sufficient.      It    will   hi 
that    one    diagonal    "ii    this    diagram    is 
labeled  both  X)  and   to.  the  reason  being 
nty-three     1  '  4-inch     lira. 

inch    braces    have    the    same 

tional    area,    and    therefore 

represents   both 

icrif>tion  of  h  ams  arc 

his    mini- 


Meam  Cylinder    Lubrication    under 
Superheat 


By  F.   1 1 


Id   appear   to   be   a    generally   ac- 
tion that  the  employment  of 
ted    steam    carries    with    it 
•-   '.    concomitant,  a  very 

in  the  form  of  difficulty  of  efficient 
d  1    lubrication,   manifestii 
greatly    reduced     life     of    the     working 
•    is   with    the    object    of    remov- 
:    least,   of   considerably    modify- 
this    impression    that    this 
■ten. 

-haps  not   sufficiently  reo  gnized 
dry    (even    if   not    super- 
steam   introduces   new   conditions 
nditions   which   may   and. 
jt         fact,  will  for  the  most 

■    ill  ration  of  the  principles  under- 

■  ictory  lubrication. 

"*■  i  '■  >1>1  t-ni    would     seem,     from     the 

tj.  frequently   encountered   in   prac- 

to    have    received    scant    considera- 

5»  and   to   have    resolved    itself   into   a 

1  -tion    of    delivering    a    certain 

"■  of  oil  into  valve  chests  and  cylin- 

~"         '    w'th  no  wry  clear  conception 

-quern   behavior.      Unfortunately,   not 

'he   engines    built    by    lesser   known 

<1  -  but  also  many  carrying  the  namc- 

11   the    finest    engine    build 

"iippcd    with    very    inadequate    provision 

•'this  respect,  and  rarely  docs  the  lubri- 

:>pear  to   have   been   treated   with 

"   care  bestowed   upon   the  general   de- 

'  'he  engine. 


that    many 

formance  <  1  mditions 

is  an   cloquenl 

steam,  and  also  to  the  luh 

s  heater    this     water     is 

trouble  1  perienced,  and 

urs.      It 
i-   often   considered   that,  ; 

iven  g 1  re 

advent 

difficulty  must  re.     The 

oil  is  changed,  and  little  or 

no  alleviation 

the   increased   repair  bill   is 
■    ■ 
n  superheat. 

tion    into   the    matter    would    reveal 

and   that,   in   n  more   rational 

greater  portion 
if  not  the  whole  of  the  difficulty. 

Premising  the  ability  of  the  oil  to  with- 
stand for  a  short  time  the  action  of  strain 
at    a   high   temperrtui  intrinsi- 

cally no  insupi 
of   a   satisfacto 

ed     from     first 
principle-. 

It   is    well    known   that    i>:w.   if   rmv,   oils 
are    able    to    rcsisi    unchanged,    ■ 
period-.  the  influence 

tempera:  iltir."    ill 

'.'        rapid  _  e\ 

esembling    coke,    rubber    or    leatl 
cording  to  the  charai 
ticular     oil     used.       Such     r<    d 
familiar  |  readily 

observed  on   the  pari  engine,  i.e., 

steam    receivi  r< 

f 
ity. 
It   i-  at  one  •hen.  that   t! 

mittent   supply  paratively  large 

quantity   of   lubricant    is   liki  I 
ductive   of   positive   harm    by   the    forma- 
carbonized   deposits,    and.    conse- 
quently,  that  the  delivery  of  oil  to  the  en- 
gine must  be  continuous  in  point 
Briefly    stated,    the    two    principal    essen- 
tials are  this  continuity  of  supply  a 
tainty  that  the  oil  i-  being  carried  to  the 
working  face-. 

iated  that  the  conditions  1 
tered   in  actual   operation  are   entirely  dif 
ferent  from  those  obtaining  when  the  en- 
gine   is    at    re-t.    and    that     the     511] 
lubricant     at    a     point     which     would     be 
eminently   suitable   under   the   la:' 
dition  may  be  totally  ineffective  under  the 
former.      An    instance   of  common   occur- 
rence is  the  lining  of  the  oil  feed  to  the 
center    of    the    cylinder    cover    of    an    in- 
verted vertical  engine.     A  mom'  nl 
sideration  shows  that  any  oil  admitted  at 


ivorablc 
cover  by 
:.   lubri- 

on  the  cxhausl   stroke  ihe  oil  supplied   is 

■ 
''.mi.      Where    tin     cover    i-    re- 
immodatc    the    end    of    the 
pist.  11  rod,  it   1-  at  Ii 
oil   triekl.  -   down   the   wall 

hi.!,  r  walls. 
■  1  oil   into  tl  ir  valve 

chest  ti  iver  i-.  in  mo 

I,    and     involt 
tion   with    the   exhaust    -team,   and 

.   work,  of  al 
thy.      Thi  ( 

to  be  fairly  widespri 

of   chops 

d  thai  a': 

that  of 

The   ini' 

In    sake  of  ilhis-      ,  >n    in  a 
miles  per  hour, 
being,  ii 

Ii  r  lubri- 

ing  and 

. 

rathe-     '  -.u    in    any  apply    it 

directly  It    is 

of  minuti 

with     11 
surfaci  I  liter. 

The    writer 
some   interesting  experiments   in   wl  .ch  a 
000  -  horsepow  er    six 

engine  has  b(  -n  lubricated  by  one  feed 
on  the  boiler  side  of  the  stop  valve.  The 
oil   pipe   was   111   this   case   carried 

contents    full    i  I    sti  im, 

and  the  qi  Far  si  .  d- 

ler   than    that    required   by   the   earlier   ar- 

valves  proved  on  examina- 

efficieit    1  er.  .11 

improvement     on     thi 

!  Under    was 
["his    i-   perhaps   an    extreme 
his  method  is  not  applicable  in- 
II  i  ngines 

uit rod.  c- 
ing  reduction  in  velocit)  and  ihange  in 
direction  of  the  -team,  must  receive  due 
consideration.  The  principle  of  lubrica- 
tion of  the  -team  primarily,  if  such  an 
11  may  be  permitted,  and,  through 
this,  of  the  working  parts,  is  vital,  and, 
this  principle  borne  in  mind,  its  applica- 
tion in  individual  cases  should  present  no 
great    difficulty. 
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Practical     Letters     from     Practical     Men 


Don't   Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About  Your  Work,   and   Help   Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


Influence    of  Character   of   Fuel   on 
Boiler    Performance 


Tin-  accompanying  diagram  illustrates 
■  ill  of  tests  of  different  lots  of 
coal  en  a  chain-grate  stoker  under  ;i  Bab- 
cock  &  Wilcox  boiler  of  500  horsepower 
rating.  In  all  the  test--  the  damper  was 
full  open  and  every  operating  condition 
was  the  same.  The  only  thing  differing 
in   the   v;  was   the   character   of, 

the    fuel    used    and    this    feature    1 
in  a   variation   in  the   sizes   of  the   pieces 


words,  the  tests  with  the  heavy  I 
show    a   lower   efficiency    than    tests    with 
light    fires,    assuming    the    size    of    boiler 
and  composition  of  the  combustion  gases 

tn  be  the  same  in  each  case,  and  that 
tin  rate  .it'  working  i-  high  enough  so  thai 
the  radiation  loss  is  nol  an  important 
ge  "t"  the  total  heat  generated. 
But   if  a    boiler    is    served    with   a   large 

tire,    burning    with    a    good    condition     of 

combustion  and  high  CO.-.  a  greater  effi- 
ciency  will   be   obtained   than    it 
tire    with    poor    combustion    and    low    CO? 
is  under  the  same  boiler.     Thus,  the  con- 
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RELATION    BETWEEN    CAPACITY    AND  EFFICIENCY    WITH    A    BOILEK    SERVED    WITH 
VARIABLE     FUEL 


of  fuel  and  amount  of  ash.     It  is  interest- 
at   efficiency   and   capacity 

increased  together,  notwithstanding  that 
ler  was  worked  to  joo.j  per  cent. 
of  its  rating.  It  has  been  expected  in 
steam  production  that  efficiency  would 
drop  off  to  a  material  extent  with  such 
large  rate-  of  working,  and  it  i-  well 
to  explain  why  it  did  not  do  so  in  these 
tests. 

In   tests    where    a   uniform    condil 
combustion    prevails,     efficiency    will    drop 
ofT  as  the  capacity   increases,  or  in  other 


il  combustion  has  a  most  important 
upon  both  efficiency  and  capacity 
in   steam   generation. 

The  tests  from  which  this  diagram  was 
prepared  were  made  to  ascertain  the  value 
of  various  lots  of  coal  screenings 
li  ts  of  fuel  as  were  of  a  nice  uniform  size 
and  low  in  ash  burned  readily,  producing 
good  combustion  and  high  CO=.  The  re- 
sult wa-  a  high  efficiency  and  capacity, 
while  on  the  other  hand  some  of  the 
fuel  was  of  an  unfavorable  size,  high  in 
ash,  or  a  combination   of  both,   with   the 


result  that  it  did  not  burn  well, 
was    ]"\\    ami   consequently    low    1 
and  capacity  resulted.  The  diagram  show 
the    advantage    derived    from    tin 
good  coal. 

A.   Bement. 
Chicago,    Ml. 


Reducing  Rig  for    a   Vertical 
Engine 


In  the  number  of  August   17,   Henry 
Jackson    criticizes   adversely   the    vertic 
engine  reducing  rig  which   I   suggested 
tin    issue  of  July  0.      He  has  used   the  i 
vice  for  a  three-to-one  reduction  and  s; 
it    failed   because   of  the    stretch    and   mi 
of   the   cord.      ]    am.   however,    not   at 
convinced  that  the  scheme  will  not  wo 
The  stretch  of  the  cord,  when  tin-  rig 
used,  as  compared  with  the  stretch  hrou 
about  by  any  other  rig,  may  he  increa 
because   of  the   added   length   of   the  0 
the  added  effect  of  inertia,  or  the  frictii 
resistance   of   the   cord   running   over 
pulleys.      As   to   the    length    of   thi 
need    lie    very    little     longer    than    wi 
be  used  in  a  reducing  wheel,  so  this  pi 
ably    is   not   the   cause   of   the    trouble. 
the    reciprocating   pulley   is    very   light 
need   weigh   no  more  than  an  ounce)  t 
effect    of   inertia    seems    trilling    when 
weight   is   compared  to  that  of  the  di 
The    stretch    caused    by    variation   in   1 
tension  due  to  frictional  rcsistani 
pulleys    is,    of    course,    an    unknown    i| 
tity,  .but    it    should    not    compare    unfa 
ably    with    that    involved   in   tin 
reducing  wheel.     The  latter,  of  c 
supplied   with  a  spring  to  neutralize  1 
effects,    but    so    may    be    the    di 
gested :    that    is.    a    helical    spring   ma 
attached    to    the    reciprocating   pulley 
erting  a  force  to  pull  it  in  the  same  1 
tion   as  the  drum   spring  does. 

In   regard   to  the   "swaying  of  tin 
Mr.  Jackson  mentions,   1   do  not  quit 
what  is  meant  unless  it  is  that  th 
tion   of  the  engine   causes  a  similar  '* 
tion    of    the    cord    because    of    tin 
weight   of  the  pulley  attached  to  it.      ' 
not  clear  to  me,   however,   how  thi 
effect  a  serious  distortion  of  tip   1 

Perhaps    the    poor    results    obtai 
Mr.    Jackson    were    due    to    a    too 
reciprocating    pulley.      Hi     does    | 
the  revolutions  per  minute  of  tin 
presumably  it  was  high,  and  then! 
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:ould   have    luin   bettered   by    th< 

in  auxiliary  spring  as  suggested  in 

my   letter   of  July  6.      In   that   publication 

(stated  that  trouble  might  be  ex 
1  in  applying  the  mechanism  to 
.1  engines.  At  all  events  Mr. 
-  condemnation  of  the  scheme  is 
■  ral,  as  it  is  certainly  applicable 
>r  medium-speed   work. 

Ji  1 1  \x    C   Smallwood, 
.  lphia.  lVnn. 


Compound  Engine  Horsepower 


11  of  the  horse- 
1    the  compound   engine, 
nth    a    contributor    who    says    that    the 
•.  <  r   of  an   engine   is   not   doubled 
unding,  the  actual  gain  in  power 
ly  about   one-third.      ["he   follow- 
that  an  engim 
gain  power,  but  economy: 
The  steam  entering  the  cylinder  at  high 

■  ire  will  immediately  give 

t    its    heat    to    the    cylinder    walls,    thus 

them    to    a    temperature    almost 

the  entering  steam.     As 

s  taken  place,  the  pressure  in  the 

will   fall   as   the   piston   advances 

U-.  and  ci  rrespondinglj  the  tem- 

will    fall   below   that  of  the  cyl- 

dls,   which    now    are    compelled    to 

their   heat    to   the    cooler    -team. 

exhaust   takes  place,   when   they 

ooled  down  to  almost  the  exhaust 

ture  during  the  exhaust  stroke. 

engine  exhausts  into  the  atmos- 
ithout  back  pressure,  the  tempera- 
•he  exhaust  will  be  212  degrees, 
the  boiler  pressure  is  120  pounds 
-quare  inch,  nearly  350  d 
m  upon  entering  will  strik. 

r,  and  a  considerable 
of  it  is  condensed,  which  extra 
lie  boiler  has   to   supply   in   order 

cylinder  volume  before 

and  steam  from  120  | 

•    re    to   atmospheric    pressure,    its 

will    have    to    be    increased    nine 

5,    the    engine    will    have    to 

•  one-ninth  of  the  stroke.     If  now 

ff  be  changed  to  one  'bird  of  the 

'he   steam    will   only   be    expanded 

les,   the   pressure   at    the   exhaust 

'eing    40   pounds,    and    the    cor- 

ng  temperature   would  be  -7;   de- 

nly    15    degree-,    and 

■  ntly    there    will    be    less    cylinder 
lii  n.  But  at  the  end  of  the  stroke 

m    would    be    able    to    do    a    g 1 

useful  work,  its  pressure  being  40 
above  that   of  the  atmosphere. 

wing  the   steam   to  pass  into  an- 

linder  of  such  ample  volume  that 

sure  need  net  be  raised  to  till  the 

ace,  and  then  expanding   it 

imes,    it     will     reach    atmospheric 

and   the  change   of  temperature 

ylinder  has  been  from  275  to  212 

ir  63  degrees. 

'  the  s,'„gle  engine  a  great  portion  of 


i   which  has 

cylinder    by    the   entering    steam     is    taken 
up   by    the   condensed    steam    dui 

paitsion    and    the   exhaust    stroke. 
is   wasted   through   the   exhaust   pipe,  while 
in    the    compound    engine    all    of    the    Ileal 
which  is  lost  during  admission,  alter  be- 
ing   taken    up   again    by    the    steam   during 

in  and  exhaust,  is  used  ovi 
in  the   low   pressure  cylinder. 

It  will  be  seen  that  the  primary 
for  compounding  an  engine  is   to  prevent 
this    loss    which    takes    place    in    a    simple 
engine,      increasing      the     power      being      .1 
ry    consideration. 

A.   M.   Broshears. 
Chrisney,    [nd. 


Remote  Control   System 


I    should   like   to  suggest    a   simp' 
of  the  mi  'i'  r  bi  >ard  in  I  he  ri  mi  iti 


'Pbonc  Cablo 


REMOTE-CO.XTRoL    -. 

system,  described  by  Mr.  Parker  in  the 
June  29  number.  If  Mr.  Parker  will  make 
his  solenoid  act  directly  on  the  motor 
switch,  as  per  the  accompanying 

he  will  get  rid  of  some  Useless  rigging 
and  will  not  be  In. tin  red  winding  up  the 
weight   on  his   disk   shaft. 

The  motor  switch  is  of  the  standard  25- 
ampere   double-pole    type,    and    will    wi  rk 
very  nicely  if  the  spring  S  is  at  ti; 
tension.      Tlv  pended    in    the 

coil   by  a   thin   metal   bar.   and   should   not 
be    heavier    than    necessary;    say. 
soft    iron    rod    i-    right    for    this    p 

1  to  a  suitable  wood- 
en bracket  B. 

R.  S.  Seese. 

Urbana.    111. 


C  \  Under    Lubrication 
Among  othi  1  apparatus  which  ha 

under    my    charge    is   an    18  and   25   and    10 

The    steam    end  is    fitted    with 

what    is    known    as  • '  . 

valve   gear,  which   consists   of  a 

pair   of    -iide    valv<  the   ad- 

and  cutoff.  The  exhaust    valves 

the    Corliss  type.  A    si| 

oil   pump   is  oil   into   the 

cylinders. 

The    connections    were    originally    made 
so    that    the    oil    entered    both    cylinders    at 

the    standpipe    and    al    a    point    . 
inches  above  the  steam  chest.    There  was 

always    a    groaning   of   the    exhaust    calves 
when  the  engine  was  in  motii 

of    the    amount    of   oil    used.      At    ti 
would     feed    oil     into    the    cylinders    in    a 

low    wnh   no   effect    what 

ning  parts.  Thon 
vince  myself  that  it  was  the  lack  of  lubri- 
cation that  was  the  cause  of  the  trouble, 
I  removed  the  valves,  lubricated  them 
the  en- 
gine, and  the  groaning  would  cei 
the  valves  run  as  quietly  as  any  of  the 
other    parts    until    the    oil    wore    of] 

in.  That  seemed  to 
proof  that  the  method  of 
lubrication  was  defective,  and  from  the 
fact  that  I  could  get  as  good  results  from 
one  drop  for  even  -i\  revolutions  as  I 
could  for  four  times  that  amount.  I  was 
convinced  that  the  oil  never  reached  some 
of  the  working  parts,  and  was  actually 
pa-sing  through  the  cylinders  in  chunks, 
instead  of  being  intermixed  with  the 
-team. 

led  that  I  would  have  to  adopt 
a  method  that  would  more  effectually 
spray  .and  intermix  the  oil  with  the  -Lam. 
With  that  end  in  view.  I  tapped  a  hole 
in  the  steam  pipe,  behind  tin  throttle,  and 
at  a  point  8  feet  awaj  from  the  -team 
chest.     I  conm  allowing 

1    through   thi 
pipe   3    inches,    using   an    ell    and    a    short 
envey   tin-   oil   in   the  direction 
of  the  flow  of  tin-   steam. 

The    results    that    I    got    will    probably 
seem     to 

they   an-  true.      After    start- 

. 
the    groaning    bi  I  and    less,    until 

after  a   run   of   twenty-live   minui. 

illy   regulating 

the    oil     feed     I     found     that     I     could    get 

perfect  lubrication  by  feeding  one  drop  for 

'  Itions,   and    a-    the   oil   was 

distributed  between  two  cylinders,  it  would 

mean  that  we  were  getting  twenty  revolu- 

1     each    drop    of    oi],    wdiich    is   a 

saving   of   70   per    cent,    over    the    original 

consumption,    to    say    nothing    of    the    loss 

.  roans. 

July    the    compressor    ran    555 

hours,  making  3.400.000  revolutions.     Two 

gallons    of    ,-ylinder   oil    was    used    on    the 


■ 


I 

■il  pipe 

■    oil    for 

■ 

man   and 

- 

-It.      Finally    we    piped    the 

i  ing  sur- 

with    I    quart 

in  tw 

W.   Norm  and. 


POWER    Wl>  THE  i 

.1  to  be 
"   would 
add  notl  iur-  bl 

pends  upon  the 

(with    Ci 
the  cylim 

the  c\! 

mil   of  work 
obtainal  "  ",ls  ''I"1" 

cylinder 


•t  mperature  in  the  gases,     ["his  I 
lutel)  no  effect  whati 
to  the  amount  of  work  performed. 
II.    B 
Bath,  Me. 


Exciter  Phenomena 


Som<    lime  ago   I   ran  across  .1 
engine   and   motor-generator   exciter   ofl 
im    a    diagram    oi    the 
connect''  ns,    and    should    I 

In  1I1  cuts  the  1  nginc 

unit,  of  25   kilowatts   capai 

rrent    generator   end    of   a    25-kiB 
;      1/  the 
,,   motor   of   tin    mo 
,     d  and   e   single  throw    »ii 
.     \tn  t    starting  the  engin 
,ne  of  tin-  all'  1  1 
usual  practice  to  start  tin 
oni  the  direct-currcnl 


Cooling  the  Exhaust   of   a   Gas 
Engine 


That  you  should  in  ; 

ntention  made 

that   there   is 

.    .  the  power  de- 

g  the  ex- 

that  by  this  method 
hrinkage 
ie    exhaust    C 
justify  an  appreciable 
if    them,    your 
d    with  the   fal- 
lacy   that    ther 

I   in  this  way. 

:  tin  in  thermal  efficiency  re- 
sulting  from  the  us.  >er  with 

the  fact 
that  there   is   in   this   way   introduced    into 
educing 
the  hack  pressure  in  the  exhaust.     A  con- 
lut  hav- 
ing  a  means  of  reducing  the  exhaust  pres- 
■ 
nd    in    view    than    an    inct 
I  efficiency  of  the  engine, 
•ate  that  a  condenser  can  I 
:tc  without  an  air  pump  with  in- 
ngine,  and  this 
statement  is  quite  true  for  the  conditii  ns 
:.   but    even   in    this   case,   of   what 
1,1  be  your  condenser   if 
not  have  a  means   of   forming  a   vacuum 
at  the  start  and  of  drawing  off  the  water 
from    the    condensed    steam    in 
maintain  this  vacuum?     Under  ideal  con- 
ditions, a   condenser  mi  lit   serve   its   end 


T 
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■  tow     THE     EXCITER     I WERE     MADE 


the  pressure  of  the  spaci  into  which  the 
engine  exhausts.  But  since  it  h 
found  to  be  impracticable  in  this 
engine  to  expand  to  an  amount  even  less 
ouble  atmospheric  pressure,  why 
consider  reducing  the  pressure  in  the  ex- 
lipe,  when  the  pressure  and  there- 
fore temperature  at  the  end  of  the  expan- 
sion stroke  of  the  piston  must  remain  as 
before ? 

When  the  exhaust  valve 
opens,  the  engine  has  finished  with  that 
working  charge,  and  the  treatment  which 
the  charge  receives  after  this  period  has 
•  whatever  upon  the  working  of 
the  engine.  At  this  time  the  charge  rushes 
out    into   the    atmosphere    and    do 

high  velocity  with- 
in itself  and  it  pushes  aside  a  place  for 
itself  in  the  atmosphere.  The  energy  re- 
quired for  performing  these  two 
tions  is  derived  from  the  working  fluid 
itself,  just  as  the  energy  delivered  to  the 
engine  piston  i^  similarly  derived  and 
manitrst:,    irelt  likewise  t?  a  reduction  in 


pulling    in    the    s\\:tch    b   and   cutting  c 
the    resistance    a     i     which    was 
ing  switch  in   paialk'   with   the  equalii 
switch.     After  all   the   resistance  was  1 
out   of.  the   starting   switch   S,  the   thn 
phase   switch    7     foi    the   induction   ni"' 
was  thrown  in.     After  the  volt; 
two  machines  was  made  equal    (the  v 
meter   connections,  not    shown,  were  C 
I  to  the  machine  side  of  the  switc 
a,  b.  d  and  e),  the   switch  a  was  thro 
in,  which  tied  the  two  exciters  in 
the  starting  switch  S  serving  as  an  eqi  - 
izing  switch. 

It    happened    that    the    plant    was 
down  quite  a  number  of  linns,  and  it 
desired  to  try  to  start  up  the  n 
1  rator    from    the    alternating-curn 
The  engine  exciter   was   started,  and   <• 
alternator   was   cut   in   on   the  board 
approximately   half   voltage    (1200 
The  switch  7    on  the  induction  motor    ' 
then  thrown  in,  which  ran  the  tm 

at    about    half    speed.      With  * 
motor-generator  then  running  at  appf  '" 


tember  14.  1009. 
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l\  halt  -]'■ 

tiilt   up  "ii   tlu-   motor-generator   with 
111.     U  here  did  the 
Id   current   come   from " 

I     I  \ki  1    Brow  n. 


Fractures    in    Propeller  Shafts 


1-    accident    which    might 
iplc   a   hoat    while   at    sc. 
1  the  shaft  which  passo  through 
I   to  the  propeller.      It   very    much 
|jon   the   nature   of  the    fra 
a  hich  should  appri  ipi 
pted,   and    the    repair   would   be 
li    complicated    if   the   shaft    were 
,  er,   i!   i-  a   clean   fracture 
tiding    it    can    be    repaired    as 

fracture    should    be 

r   and   then   a   hole 

inches    in    diameter    should   be 

the    center    of    the 

then    be    made    to 

and    tlii-    really    form-    a 

IK     part    of    the    fractured 

1-   set   turn- 

The   etuis    "f   tlii-   pin    should 

ish  with  the  surface  of  the 

1 1   j [ .. 

obtained 

>  or  14  inches. 

kcyways    parallel 

1   the  shaft,   passing   from 

f  the  break  to  the  other  in  order 

these    bars    as    shown    in    Fig.    1. 

;hi  mid     be    abi  nit     '  -     inch 

if  the  bar-  should  lie  over 

of  the   pin   sn   as   to  keep   it    in 

each  end  of  the  series  of 

■1    round    the    shaft 

uld  he  bolted  as  shown,  or, 

bars    should 

the  shaft   by  drilling 

the    shaft,    and    putting 

pins    through    the    bars   and    into 

■Metal  of  the  shaft.     It  is  prefer- 

■  lamp-,    which 

nade    by    means    of   the    portable 

-    repair    it    will    be 
'I    that    the    boat    can    be    allowed    to 
although    car.  taken 

c    the   engines   to   avoid    sudden 
Id  be  carefully 
should  the  boat  be  running  in  a 
-   any   lifting   of   the   pro- 
ie   water  and   sudden   dip- 
sain  will  impose  severe  twisting 
•     the    shaft,    which    will     soon 
repair. 
'   a   fracture   occur  in   the   section 
ift  between  the  thrust  collars  the 
is    rather   difficult    to   get    at    but 
paired  by  drilling  tapping  holes 
two    of    the    collars    adjacent    to 
ire.     The   number   and    sizes   of 
should  be  sufficient  to  afford  enough 
-tand    the    twisting    strains    im- 
>he  shaft.     The  bolts  should  be 


1  wed    up   tight 

loin   the  edges   of   tin    fracture 
tirtnh    together.      The  engine  will  now  be 

1  with  the  1. 
collar-,  but  inasmuch  as  there  1- 

stirfacc    inti  ike    the 

endwise   thrust   ><i  the  propeller   il 

;ine   will 
in   proportion   to  the 
number  of  thrust  collars  which  It, 

1       This' 

I  in   Fig.   2, 

Sometime-    the    fracture    occur-    at    one 

of    the    ''  couple    the    various 

sections  of  the  tunnel  shaft  together,  and 

the  com 


/C\ 


] 


plete    shear-off    1  f    the    flange    from     the 
shaft.     This  at  tir-t  sight  appear-  : 
accident   which   requires  more  than  an  or- 
dinary   seagoing    equipment 
but  Fig.  3  gives  an  idea  of  how,  in  prac- 
tice,  the    repair   may   be    made    Sufi 

to  enable  the  ship  to  be  brought 
home  to  port.  The  end  of  the  broken 
shaft  should  be  squared  up  so  that  it  will 
abut     accurately     against     the     unbroken 

nd  to  which  it  is  adjacent.  Then 
the  squarcd-end  plates  should  be  fitted  to 
make  up  the  thickness  of  the  broken  flange 
so  as  to  give  the  distance  along  the  length 
of  the  tunnel.  The  coupling  bolts  belong- 
ing to  the  flange  coupling  arc  now  taken 


ip   bolts   to  he 

as    to    boll  I 

1  should 

•  lamp-       1 1    will    he 
seen    therefore    that     :  III     from 

the  brok  fi  and  through 

number  w  ill    ^1 

to    form    the    coupling    bolts.       I  lie    two 

up  in  the  usual  way,  and  if  care 

to   start    up   the   engine   casilj    it    will   be 

found  that  the  repair  will  1 

I       \      Si  ACER. 

Newi .  Eng. 


Sluggish  Governors  for  Parallel 
Operation 

In   lool  lasl    year's   vol 

1'ou  er,  the  writer  noti  :ed   a 
by  F.  1 ..  John-, ,n  ,  u 
In  this  article  the  writer  ridicules 

gulatii  ai  of  engine- 
driven  alternators  worse,  would  improve 
their  operation  in  parallel.  Ili-  p 
tion,  that  the  better  the  regulation,  the 
better  they  will  work  in  parallel,  i-  in- 
correct, as  has  been  repeatedly  proved  in 
the  writer's  own  practice.  One  case  in 
particular  was  very  convincing  in  its  re- 
sults. 

Two    [50-kilowatt,   60-cycle,   two-phase, 
220-volt     generators    were    directly    con- 

spei  d  engit  ■ 
revolutions    per    minute, 
bad  inertia  shaft  governors  with  : 
[  hese   mai  hines   operated   ■ 

I  used    to    work    t"   ether    in 

parallel.       They    could    be     brou   lit     into 

[ether,  and  sometimes 

they    would    work    together    for    about    ,^o 

but  would  always  begin  1 
an  oscillation  1  f  the  ammeter  needles.  The 
ammeter    on    one    ma 
an    increase    in    current,    while    thi 
would  stand  -till  or  •■  an  in- 

conditions   v 
Stantly    reverse   and    the   ammeter-    would 
swills     in     the     opposite    direction.       The 
engines    would    pound    and    1  ■ 

one  of  them  had  to  he  taken  off  the  load. 
Finally    the    writer    prop  ised    that    the 
1    at    about    one-half 
cutoff  and  the  b;    a  man 

at   each   throttli 

came  on.     Wooden  blocks  were 
cut    and    wedged    firmly    in    | 

rnor    part-    rigidly    in    pi 
the  win-.  Is,  with  th<    eccentrics  in 
tion  to  cut  off  at   about   one-half  stroke. 
A   man   was   stationed   at   the   tin 
each  engine  to  hold  the  Speed  a-  near  con- 
stant as  possible.     When  the  engines  were 

peed    they    were    syt; 
thrown    together    on    the    load.       It    was 
found  that  there  wa=  no  tendency  for  the 


he   load 
could    I-  01    thrown    li 

•.ply  adjusting 
arse,  as  the  load  in- 
lad  lo  be  given  mure 
tisfactory  that 
■  .1  in  ihis  con- 
In  (his  experiment  it  will  be  rei 

end  was 

ild  possibly  be ;  in  fact,  there 

matic    regulation    whatever. 

paralleling  was  concerned, 

the   operation    was    perfect. 

the    above    occurred,    the    writer 
Iia~   lia<l   a   similar   experience   with   a   pair 
of  longer  ami   slower-speed  engii 
the  same  results. 

Tin  best  illustration  of  parallel  opera 
tion  with  sensitive  governors  is  a  team 
of  horses  hitched  to  a  wagon  that  is 
stalled.  When  one  horse  is  whipped  up. 
it  makes  a  lunge  ahead,  pulling  the  other 
back;  then  the  second  horse  gives  a 
jump,  pulling  the  tir-t  one  hack  and  so 
on.  There  is  a  great  deal  of  activity,  but 
no  work  done.  A  slower  and  more  slug- 
gish team  would  take  their  time  and  pull 
t   and  accomplish   results. 

F.  J.  Foote. 
Hickman,   Kv. 


Remarks  by  the  Boss 

Have  all  the  fun  you  can  that  docs  not 
interfere  with  business,  nor  the  rights  of 
others,  and  is  of  a  healthful,  innocent, 
loyal    nature. 

A   dollar's    worth   of   right    fun,    in    the 

light    manner,    is    worth    ten    shillings    in 

i  here    are    thirty-seven    kinds   of 

right  fun.  and  then  there  are  others:  but 

beware   of   the   others. 

hat  you  can  at   ail   times   for  bet- 
ter, and  as  little  as  possible  for  worse.     A 
truth    half    stated     i-    often    a    falsehood, 
whether    intentionally    or    innocently    told. 
.  but  some  do 
in  to   try  to  make  it   pay. 

Don't  hustle,  but  do  your  duty  in  a 
proper,  honest,  efficient  way.  \\ '! 
have  no  assigned  wi  rk  to  do,  do  anything 
that  you  know  will  be  right  and  useful, 
but  be  sure  it's  right,  and  not  a  mistake, 
for  time  lost  in  doing  nothing  is  less 
costly  than  mistakes.  When  you  can  do 
nothing,  then  -it  on  the  bench  or  chair, 
or  otherwise  out  of  others'  way.  and 
draw  your  pay.  Don't  interfere,  or  dis- 
turb,  or  delay   othi 

When  assigned  work  is  finished,  or 
cannot  be  continued,  inform  the  "boss," 
but  don't  hang  around  teasing  or  asking 
him  what  to  do;  get  back  to  your  place, 
where  it  will  be  convenient  for  him  to 
find  you,  and  await  further  directions. 
It's    hi-    business    to    attend    to    that. 

Don't  be  afraid  of  an  honest  smile  and 
pleasant  word  all  the  while. 

!■'.    R.    Williams. 

Syracuse,  X.  Y. 


POWER  AND  Till'.  ENGINEER. 
Flat  Crank  Pins 

In    the    July    j;    number,    E.    G.    Tilden 
doe-    not    agree    with    Char! 
explanation   of   tlat   crank   pins.     The   only 
thing   that    1    can   see   wrong   with    Mr.    Til- 
den'- argument   i-  that   it   applies 
about   live   thousand   times   and    is   there- 
fore   the    exception    that    proves    the    rule. 
If     Mr.     Tilden     hail    not     -tated    that     the 
engine  he  referred  to  was  a  tandem  com- 
pound,   he    might    have    got    somi 
guessing. 

A-  everyone  know-,  the  pressure  on 
the  crank  pin  of  a  tandem  compound  en- 
i  ■■  .nly  distributed  throughoul 
the  -iroke  than  it  is  when  there  is  only 
one  cylinder  on  the  crank.  This  can  best 
b<  illustrated  by  quoting  a  case  with  which 


Si  pti  mbi  i    1. 1.   1009.    ■ 

I c II    us    why    pin-    -o    often    wear    flat,   a 
Mr,     I  a\  lor    -;1\  -   (he)    do  .' 

R.  McLaren, 
Berlin,  1  Inl 


I  am  acquainted  :  A  certain  simple  en- 
gine was  not  as  economical  as  was  de- 
sired, so  the  cylinder  was  replaced  by  two 
cylinders  in  tandem  compound.  Both  en- 
gines were  of  the  same  horsepower  and 
ran  at  00  revolutions,  with  a  steam  pres- 
sure of  105  pounds,  gage. 

For  comparison,  the  pressures  on  the 
crank  pin  at  different  points  of  the  stroke 
were  plotted  on  superimposed  diagrams 
and  the  result  was  so  eloquent  that  I 
believe  Mr.  Tilden  will  sec  the  point 
CSee  Fig.  1). 

trve  AB  i<  from  the  simple  engine 
and  the  curve  CB  from  the  tandem  com- 
pound, and  it  i-  very  evident  that  the 
moving  part-  would  require  to  be  very 
heavy  to  maki  pie  <  ngine  bear  out 

Mr.  Tilden'-  argumi  nt. 

The   accompanying   indicator   diagrams, 
Fig.    2.    are    average    diagrams    from    my 
ngine  and  it  is  easy  to  see  where 
the  pin  would  be  w 

If  it   i-   a   fair  question,   will   Mr.   Tilden 


Some  Erroneous  Ideas 

l Inbalanced  1  ■■  ■  ir<  on  the  back  of  at 
engine  valve  depends  not  on  the  size  o, 
the  valve  but  upon  the  area  of  the  port 
ci  >\  <  1  ed  b\   the  valve. 

It  .1  valve  could  be  conceived  underncat   , 
which    there    were   no   ports   no   di 
steam  pressure  would  press  it  to  its 
If  it   wen    desired  to   move  such  a  vah 
11   w  1  luld   be   found  that   it   could  be   movi 
with  equal  ease  whether  in  a  vacuum  or 
a    -team    pressure    of    any    intensity. 

Piston  rings  are  sometimes  made  \u 
a  lip  or  flange  on  one  edge  undi  1 
taken  idea  that  the  strain  on  entering  tl 
cylinder  will  press  the  ring  outWS 
against  the  cylinder  wall  and  aid  in 
ing  a  steam-tight  piston.  This  practi 
results  111  adding  to  the  clearance  by  1 
amount  that  is  tinned  from  the  piston 
a  recess  for  the  lip  on  the  ring.  Tl 
i-  of  course  an  amount  loo  trivial  to 
liotii  ed,   but    it    is  the  only   resiill 

I  lure  is  another  erroneous  idea  In 
bj  a  great  number  of  engineers,  which 
that  the  cylinder-head  bolts  are  subject 
to  a  stress  from  steam  pressure  in  1 
cylinder  in  addition  to  the  stress  wli 
results   from   setting  up  the  nuts. 

When  the  nuts  011  (he  cylindcr-hi 
holts  are  properly  set  up  an  initial  str 
or  tension  is  set  up  in  the  bolts  and 
additional  -tress  will  be  brought  on 
bolt-  by  steam  pressure  until  the  pi 
sure  of  steam  against  the  head  exce 
the  pressure  with  which  the  head  is  1 
against    the    cylinder    by    the    bolts. 

These   questions   probably  arise  and 
discussed   as   often   as   any   question  C 
meted    with    steam  engine    operation, 
while  a  demonstration  can  be  easily  n 
by   anyone   seeking   honestly    to   know   ■' 
facts  in  the  case  it  is  seldom  attemptc 

For  instance,   that   it   is   the  unbalai 
ire    on    the    back    of    a    valve 
that  is  to  be  reckoned  with  may  he  pri   • 
bj     disconnecting    a    Corli--    steam    v 
from  the  motion  plate  and  with  the  en 
in    the    center    so    that    it    will    not    11 
open  the  throttle  and  it  will  be   found 
with    full   boiler   pressure   on   the  bac 
the  valve  it  can  be  easily  moved  by  1 
as    with    no    pressure   at    all    if   the   ( 
be  kept   open   until   the  clearance  is 
with   steam  at   boiler  pressure. 

If    a    more    elaborate    demonstrate 
desired  a  steam  chest  can  be  made  Wll 
valve    ports    and    the    force    no 
move    a    rocking    or   a    sliding   valve    :i 
and  without  pressure  measured. 

In  the  cylinder-head  bolt  propositi"  hf 
demonstration   can  be  made  with  a    "' 
mon    spring    balance.      Let    the 
pulled    out    until    any    desired    tensii   " 
reached    and    the    spring   blocked   w    a 
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:  slick  between  the  frame  of  the  scale 

then    upon    the    hi 
;hts  until  the  prop  drops  out,  and  it 

he  found  that  no  additional  tension 
be  put  upon  the  spring  until  a  weight 

will  pull  the  spring  beyond  the'poinl 
ihich  it  is  already  stretched  has  been 
on  the 

I  I.     C     I  1  UtTLEY. 

Mass, 


-.  eral  condenser  nun 
and  engineers,  I  understand,  have  stated 
that  this  is  nol  d  that  the  en- 

tcitj   would  be  reduced  1 
ing  the  temperature  of  the  « 
to.  the  heater,  or  increasing  the  ami 

I    E,  Terman. 
N™   York  City. 


Vho  Can  Explain    the  Diagrams? 


leone   explain   why   the   accom- 
. ink-end  diagram  shows  three  or 
rids    more    initial    pressure    than 
id  diagram? 

ual   in  both  ends  of 

cylinder;    and    although    the    exhaust 

the    crank    end    closes    a    trifle 

111    the    one    on    the    other    end. 

ipression  is  not   excessive.     The   lead 


Valves  Require  Setting 

In  the    Vugusl  .;  number,  I  [ugh  1 

has  an  indicator  diagram  which  was  taken 
from  an    1 1  x  iS-inch    Buckeye  engine   run- 
ning at    t8o  revolution-   per   minute.      He 
I 
fine  in  order  i  old  dia- 

grams. 

It  is  my  opinion  that  the  main  eccentric 
lias  slipped  on  the  shaft  from  its  proper 
angular  position  in   relation  to  the  crank. 


Wltn   CAN    EXPLAIN    TI1K    DIAGRAM! 


nearl)    right,  as  the 
les  hold  up  well  to  the  point   of 

A.  C.  Browne. 
Irockport,  X.  Y. 


^  ill  the  Engine  Capacity  Be 
Affected? 

titer  has  had  the  following  prob- 
ip  to  him:     With   a   feed-water 

en  an  engine  and  its 
r,  will  the  capacity  of  the  engine 
d,  and  how.  by  in 
■  ater  through  the  heater,  1 
■he  temperature  of  the  water  cle- 
the  heater,  so  that  the  heater 
ing  a  greater 
I   the   steam   flowing   through   it? 

1    that    there 

of    friction    due    to    the    impedi- 

ed  in  the  path  of  the   steam  by 

1  heater,  but  merely  a  question   of  the 

•    rates   of   absorption    of   heat    by   the 

'iter  cannot   see   how   an   engine 
'  mid  he  affected  in  the  least,  as 
mion  it  would  only  make  a  dif- 
k'nce  in  the  amount   of  work   di 


thereby    causing   all    events    in    tin 
distribution  to  I 

The  construction  of  the  Buckeye-engine 
valve  and  gear  is  such  that  in  case  the  ec- 
centric -lips  on  the  shaft  from  its  proper 
angular  position,  the  effect  of  the  auto- 
matic cutoff  will  be  disturbed,  even  if  it  is 
in  perfect  adjustment.  This  may  be  the 
1I1  Mr.  ( ',1  inway's  engine. 

It   is   not   possible   that   both   the   main 

eccentric  and  governor  wheel  should  have 

slipped    from    their    proper    angular    posi- 

produce    the    diagrams    which    he 

submits   for  criticism. 

The  main   valve   is   an   indirect   and   bal- 

from  the 
common  slide  valve  in  that  it  admits 
-'earn  to  the  cylinder  through  its  in- 
Urtial  chamber  and  exhausts  steam  from 
the-  cylinder  at  its  ends  and  into  the  ex- 
imber. 

The  valve  openings  at  the  ends,  which 
appear  like  the  admission  openings  of  the 
common  slide-valve  engine,  are  the  ex- 
-.  while  the  openings  for 
admission  are  invisible,  like  the  exhaust 
openings  of  the  common   slide  valve. 

TJie  mark  on  the  eccentric  rod  it 
the  distance  that  it  enters  into  thi 
the  main  eccentric  strap  and  is  just  visible 
when  the  adjustment  is  correct. 


I  In     main     e.  centric     i-     marked     bj     .1 
chisel    mark    on    it-    hub   next    to   the   go\ 
crnor     eccentric,     to     indicate     it-     angular 

positii  n   "ii   the   shaft    in    relation   to  the 

crank.      A    similar    mark    is    on    the    shaft, 
idc    «itli    it    when    the 
pn  ipi  1    angulai 

ill    relation    to    the   crank. 

The  mark  on  the  shaft  1-  invisible  when 

sarj    to  slide  the  eccentric 

along  a  little  way  on  the  shaft,  to  make 
this  mark  visible. 

When  the  eccentric  is  set  to  these  mark-. 

and  the  length-  of  the  valve-rod  connec- 
tions   are    correct,    the    main    valve    should 
have   approximate!}    the   propet 
Make  tests   with   indicatoi 

the  proper  and  erpial  lead-.  If  found  un- 
equal, slip  the  clamp  which  i-  on  the  valve 

rod  to  il  ition  to  equalize  the 

leads.  Shift  the  eccentric  from  its  mark- 
to  changi  mi  of  lead.  Winn 
these  manipulation-  have  been  performed 
the  main  valve  is  correct! 

1 1 1   set   i!"    auti  imatic  1  utoff  valve,  the 

ecct  nine    rod    i-    mark,  d    to    indil  ati      thi 

distance  that  it  enters  into  the  boss  of  the 

eccentric  straps,  and  is  just  visible  when 
the  adjustment  is  correct. 

The  wheel  which  contains  the  governor 
has  a  chisel  mark  on  its  back  hub.  When 
this  mark  coincides  with  the  chisel  mark 
on  the  shaft  (assuming  the  other  adjust- 
ments to  he  correct  I.  the  latest  cutoff 
that  call  take  place,  when  the  weight  arms 
rest  on  their  inner  -traps,  will  he  a  little 
more  than  one  half  the  piston  stroke.  The 
earliest  cutoff,  when  the  weight  arms  are 
at  their  outer  limit,  will  he  inside  the  first 
inch    of    the    piston    stroke,    which    will    be 

earl)   en,, ugh  to  prevent   the  engine  from 

running  much  above  its  regulai  peed 
when  under  its  lightest  load,  unless  the 
steam  pressure  i-  very  high.  Tf  the  steam 
pressure    is    very    high,    the    wheel    which 

contains  the  governor  should  be  adi 
that  is.  turned  on  the  shaft  in  the  direction 
in    which   the   engine   runs,   so  as   to   make 
cutoff  take  place  earlier  in  the  stroke. 

If  the  wheel  is  advanced  until  the 
earliest  the  beginning  of  the 

stroke,  the  latest  cutoff  cannot  be  latei 
than  1  ne-half  stroke. 

The  cutoff  cannot   he   perfectly  adjusted 
for  all  parts  of  the  stroke,  under  variable 
loads,      This    is   i\uc   to   the    inclination    of 
the   connecting    roil    from    the    hoi 
The  piston  reaches  the  middle  of  it-  travel 
toward    the    crank    before    the    crank    pin 
the  middle  of  it-  travel 
titers,  and   vice  versa   during  the 
troke.    This 
inated    from    ;;  nnecting 

lid    be     understood    by    all 

id     adjustments     are     pre- 
liminary   only. 

1    from   the   readings  of  indicator 
ins. 

T.  TI.  Gor.nnt-Ro. 
Walpole,  Mass. 
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\\  .i\    to  Clean   I 


fi  el    like 

..ill  attempt   to 
h    I    re- 
in a  two- 
-   ite.      In- 

.  in  which  there 

if    ashes 

Tlie    engine 

little    attention 

5 

i   boilers 

■   load,  the  limit  of  -afct>  be- 

.  and  as  the  work  was  such 

clown    the    engine    meant    a 

great  |i  must  be  kept  up. 

;hown  how  to  clean  fires  by 
.:  during 
for    which    we    hai 
thirty  n  ion  and  midnight  and 

twenty  minuti  ■ 

method.      Fre- 
quently   when    the   slack   was   particularly 
bad    I    had    to   clean    between    times    and 
narrow!)    escaped    trouble,    as    a    fall    of 
the    limit    caused    the 
crab  claws  to  hang  up  on  the  engine  and 
bad. 
At    last,   in    ignorance   and   without   the 
i    an    engineering   journal    ithis 
befoi     thi    beginning  of 
Power,  of  which  I  road  the  first 

I,   1   tried   this 
method  : 

Fir-t    I   ran  as   thil  oal,   load. 

lid   allow,   and   at   the   first 

dirty  fire  I  ran  a  heavy 

under  it.  taking  care  to  break  all  clinkers 

ind  side-walls.     Then 

1   used  to  take  a  heavy,  long-handled  hoe 

everything   from  the  bridgewall, 

leaving 

from  I '  .■  to  2  feel  all  across  the  furnace. 
With  a  light  tire  this  can  and  should  be 
done    <|iiickly.       Then     1     filled     tl 

gas  and  smoke 
from    which    would    strike    tl 
would  be  under   the  hot   flames   from   the 
forward    part,    which    1    tired    lightly    and 
often  until  the  green  coal  next  thi 
wall  was  a  white-hi  I  Then 

I  omitted  one  tiring  at  the  front,  which 
was  then  ready  to  draw,  a  mass  of  dead 
clinkers  and  ashes.  Drawing  it  quickly.  I 
pulled  the  coke  forward  and  began  firing 
lightly  all  over  the  furnace. 

I  have  never  failed  to  raise  -team  while 
cleaning,  instead  of  allowing  it  to  fall,  and 
have  banished  smoke;  1  ba- 
the  dreaded    tire   cleaning   i 
tively  easy  joh,  and  cut  the  coal  bill,  too. 
I  am  sure  that  anyone  who  will  carefully 


ive   low 

and    n    will 

i    pump 

the   boili 

fenn. 


\Y1:\    the  Brushes  Sparked 


The   m  trouble   I   have   had 

with  sparking  at   the  brushes  was  with  a 
30-horsepower  direct-current   mol 
brushes  would  -park  badlj 
hour  after  the  motot  mornings 

and    noons.       After    trying    all    the     usual 
remedies  there  was  no  improvemi  n 
day     it     became     necessary     !•>     renew     one 
of    the    carbi  n    brushes,    and    taking    the 
old  brusl  ed  that  it  was  not  up 

tight  against  the  brushholder.     The  brush 
is   held    in    place    bj     I  lew.   as 

shown    in    the    accompanying    illustration. 
Upon    examining    thi  ushes,     I 

found  tli  re  not  drawn 

1  nd    after 

htencd   there   was   no 
mi  re    -parking. 

In  thinking  thi    matter  over   I  came  to 


TVPK    of    BRUSH     II 

the    conclusion    thai    the    reason    why    the 

would   -park  morning-  and  noons, 

was    because    then    the    commutator',    the 

brushes  and  holder-  were  cold,  and  after 

tile  machine  had  run    for  an   hour  or  more 
the  brushes   and   holder-   would   warm   up 
and   expand.      'I  his    would    tend    to    tighten 
the   brushes   in   the  holder  and  give  better 
between  the  carbon  and  holder. 
II.    Jahnke. 
Milwaukee.  Wis. 


Cost   of   Keeping  Boilers  Clean 

The  letter  from  C.  I'.  Smith,  in  th.  i-- 
i  lo.  i-  of  interest  as 
showing  how  the  cost  of  boiler  main- 
tenance can  he  reduced  by  the  judicious 
i  M  Indeed,  it  he  had  gone 
about  it  in  a  little  different  way  the  ne- 
cessity for  the  annual  boiler  cleaning  to 
remove  scale,  at  a  cost  something  like 
S41  for  the  labor  alone,  could  have  been 
entirely  avoided. 

The  water  of  which  Mr.  Smith  quotes 
an  analysis  is  not  by  any  means  had: 
in  fact,  most  boiler  operator-  about  the 
country  would  be  glad  to  get  such  good 
water       1    happen    to    have    before    me    a 


report   of  an  analysis  of  boiler-fe 

■I    ;n    .1    « ,  II    know  11    sti  i  1    uork- 

og  lour  Franklin  and  two  Stirling 

holler-  aggreg  iti  irscpi  >w  1  1     I  lu- 

laken  from  a  creek  and  the  anal] 

-1-     -how-     thi  nice-    |>\ 

solution  : 


Silii  .1 

1  arbonate 

ilphati 
Magnesiun 

t'.-.c  i,  an  1 


In    normal   operation    these   hoili 
'i.i t  >     abi  'in     [00,000   gallon  hi 

i'  It     ».  -  lid    lead    to    the    pn  cipit; 
tion    within    the    boiler    of 
ale,  ovct    70  ti  His   per   year,  and  di 

largi     propi  .1  ti   11    ol    sulphates  tl 
■'..■'il.l     in      quite     hard.       Ill 
force    of    thn  e    mi  11    was    maintained 
clean    the   boilers   and   replace   tub 
ure-    of    which    were    almost    a    dailj    0 
eurrence. 

1  lowevcr,  some  time  ago  this  plant  i 
stalled  a  hot  process  system  for  softeni 
the  water,  consisting  in  effect  1  1  an  op 
feed-watei    heater    tuitabl)    equipped   a 

lifted  i"  pi .  i\  nle  the  necessan 

-pace   for   the   settlement   and    filtration 
the     precipitates     resulting     from     till 
fects   of   heal    upon    carbonates   and    li- 
the action  of  soda  ash  upon   sulphates  ■ 
chlorides.     Upon  calling  at   the  plai 
a  year  after  the  installation  of  1!  1 
ing    system,    it     was    found    that    only    1 
man    was.   employed    for   cleaning 
which   he  accomplished   with  a   1 
that    a    fractured    or    leaky    tube    had 
come  a  very  rare  thing. 

I    wa-   also   informed    that    whi 
work  of  the  plant  had  somewhat  ii 
the    consumption    of    coal    had    I) 
down    from    4.'    ton-    to    32    tons 
This  was   in   part   due   to  the   hca 
through   the  purifying   system   acting  ■ 
feed  water    healer,   and    in   part    1 
clean    boilers.      figuring    that    coal    c 
thi-   plant   $2.50  a    ton.   and   that   on« 
b   iler  tube  per  day  was  formed) 
at    $5   per    tube,   the    saving    from   the 
-tallation    of    the    softening    system    w 
out   about   a-    follows: 

3600  tons  of  coal  per  \  .ar  St* 

Wages  "f  two  men  for  a  yeai 

:i(lll  new  lube-  per  year         


The  treatment   of  the  water  require- 
pound-  of  soda  ash   per  day.  which  at 
price    paid    for    soda    ash.    would   com 
$600   per    year.      Add    to    thi-    tin    1 
the   time   of  three   men    for   2'<   hour 
.■leaning    the    purifying    system    onci 
two    weeks,    or   $,?<>   per    year,    we    ha 
total   cost    of   operation   of   the   - 
$6?6.    which    subtracted    from    tin1 
of  $11,400  leaves  a  net  profit  from  tli  "' 
stallation  of  the  softening  system  of  o.- 
764,   or   four   times   what    the   system    -'• 


eml  >  r    i  . 
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his  i-  say  ing  nothing  about  th< 

if  tin-  boil  protec 

from   coi 

ul  i he  increased  steaming 
ity  through  feeding  the  boilers  al- 
witli    hot   water. 

G.   II.  Gi 


17   nuni- 

1    I  leine  gives  an  interesting 

ising  linen  terry  cloth.    Can 

jve   a   little   more   information   as   to 

terry  cloth  is,  where   it   can   be  pro- 

]  ami  ih. 

uld   eventually    wear  "in    or 
tp  ihould   be  expected,   and   in   plants 
iventy-four-hour  day  - 
ould  be   installed. 

W.   E.   Crane. 
X.   V. 


Power    Cost    Production 


i    the    interesting   article    in 

imber,  by   II.   S.   Knowlton, 

-t    Production    in 

:."    I    would    suggest    that 

■i    would   have 

augmented    if    the    kind    of 

Lting   value   were   stated.     I 

note  that  the  costs  given  d 

for    interest,    depreciation. 
and   insurance. 

II.   N.   Cooley. 
\riz. 


An  Oil  Separator 


•  Power,  I  noticed  an 
gement   for   separating  oil    from   the 

densation,    which    was    de- 

Kirlin,  and  said  to  be  work- 

ily.     There  are  points  about 

puator  that   I   should  like  explained 

■  I  make  the  same  mistake  that  was 

nan   who   installed    tl 
illustrated.     What   I   want  to  know 
Was   Mr    Kirlin   writing 

irator,   or   did 

-eribe  and   recommend  it  before  the 

d  use  Ik  came  mani- 

•  r  been  any  difficulty 

■  rating  the  cylinder  oil  that  remained 
•m  the  water  of  condensation.     The 

"tit    from    the    inability    to 
ite  the  milky-colored   emulsion   that 
-  after  the  heavy  ..i]  i*  taken   from 
t«      No  amount  of  filtering  which 
n  an  ordinary  steam-power 
will  separate  this  emulsion   into  its 
's   of    water   and    oil.      They    go    to 
liter   together   and    while   the   water 
de    into    steam    the    oil    is    left    be- 
ll stick  to  the  tul.es  and  shells  and 
all  kinds  of  trouble.     This   scheme 
■  simple  and  practicable  on 
has   been    tried    and    abandi  ned    in 


hundreds 

iva 

oil    which    went    through    tl 

IT    with    the    iced    water. 

S.    Kirk. 


Indicator  Diagrams  for  Criticism 

■company  ing    indii 

I    a    28   and     . 

triple-expansion    engine    of    the    inclined 

type,  running  at  .(I  revolutions  per  minute, 

wheel    steal  ire   three 

apart.       The    boiler 

is  185  pound-;  vacuum,  22  inches. 

all    the    inf.  rmatioti    I    have-    of 

5,   which    1    traced   from   the 

in    si/e   here  I. 

and  tem- 
perature between  all  cylinders.  I  am  as- 
tonished  that    such   a   condition    would    be 


DIAGRAMS  FROM    A   2.S  AND  44    AND  74  BY 
/2- INCH     TRIPLE-EXPANSION     ENGINE 

I    in    this   period   of   advancement. 
What    do    Other    POWER    readers    think    of 

J.    O.    B.    Latour. 


\X  hv    the    Generator    Didn't  Work 

A    short    tini'    ago   I    was   asked   to  find 
out    why   a   new    [5-kilowatt,   compound- 
wound,     direct-current    generator    would 
rate. 

id   just   been   ii 
by    the    engineer,    who    told    me    that    he 
•  no  voltage  at  all,  and  that  when 
he  cut   the   rheostat   entirely  out   the  belt 
would  slip. 

d    that    the   shunt    field   was    not 
connected,  while  the  armature  circuit  was 
short-circuited  by  the  rheostat.  Aft 
necting    the    field    and    rheostat    correctly 
the  motor  ran   nicely. 


it    they 
pari  of 
the    null      tin    looking    over    the    wiring 
1   found  that   there  was  ab 

■"■in   wire  in  the  circuit,  the  wire 

11  being  hool  with  no 

around 

ir..u    wire    with   copper    win    proper!)    stip- 

thing  was  all  1  ight. 

Louis  B    Carl, 
Marshfield,    Wis 


Trouble  with   Seams  over    Bridge- 


With   regard  at   the 

girth  seam.-  of  Mr.  Bruno's  boilers  (in  the 

17  number),   I  beg  to  say  that  his 

gards    tl  al    seams.      He    states 

that    these    are    triple  riveted    but    he    does 

whether  the  joint  1-  of  the  lap  or 
butt    typi  Mticr   and   tak- 

ICy    at     75    per    cent.,    then 
with    55,1  1  :      strength,   the 

-  1  niches, 

the   bursting  pressure  will  b<    177 

and  this  dn  ided  !>>    ■  he  uses 

•  '3  of  (.147     : 

1". tiers    are    correctly     described,    and    are 
ten    year-    old,     I    shouli 

repairing    them,    but    replace   them 
with    two   72-inch   b;  iters   de- 

signed   for    135   poind-   pressun 
operated   for  ten  year-  at    fairly   hard  duty 
have    spent    two-third-   of   their   life. 
Again,  if  the  calculation  fits  Mr    I 
boilers,  and  he  must  have  1 15  poui  ■ 
sure,  the  factor  of  safety  i-  too  low  for  a 
lap  joint    boili  r.      \\  1 

where    there    are    no    laws    on    the 
a   factor  of  safety    of    15  up  to  ten  years, 
and  lati  <   5    If  th(   joint  1-  butl  •••  pe  triple- 
if  87  per  cent,  efficiency,  I  I 

mmend  new  half  sheets,  for  the 
thai    the    Ii  ng    -.cams    woul 
11    original 

per  factor  of  safety. 
With    the    three    boilers     - 
style."    i.e.,    over    one    lire,    the    long    seams 
hum    be    up    OUt    of    ih,.    fire.       l|..w.    then, 

shall  one  advise  repairing  tin 

I  lay  ..ut  the  affected 

boiler.    Cutting    OUl    the    defective-    1 

i"  a  point  on  each  side  for  a  patch  to  ex- 
tend half  the  circumference  of  the  boiler, 
and  rim  forward  or  hack,  as  the  case 
may  be,  t8  inches  from  the  old  girth 
seam.  If  the  metal  in  the  second  seam 
I  ive  it  alone  and  at- 
tach the  patch  to  the  old  rivet  holes,  hav- 
ing the  ends  of  the  patch  laid  out  to  a 
radius  of  18  inches.  Then,  where  the 
triple  joint  is.  I  should  have  the  patch 
drawn  down  to  a  thin  point  to  make  a 
neat  and  tight 

The  new  rivet  holes  in  the  affected  sheet 
screw-punched  to  :s  inch,  while 
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to  be  drilled 

ten  rolled  and 

the  shell, 

the  rivet 

ic  patch 

5.    Chalk  all  parts  to 

.!  remove  tl 

.  in  place  and  bolt  it 

up  with  plcnt.  ch  bolts  drawn 

the  job  and  see  that 

I  and  then  drive  the  rivets 

Many  a  leaking  patch  is 

being  properly  bolted 
n  the  riveting  was  done. 
Fire  cracks  at  girth  seams  arc  caused 
b)  several  tiling-,  but  in  must  cases  struc- 
tural detects  account  for  them.  Where 
they  arc  not  too  numerous  and  do  not 
leak  we  may  safely  leave  thi 
is  very  apt  to  make  them  worse  by  calk- 
ing. The  stres  girth  scam  is  a 
minor  factor. 

Under    working    conditions    fire    cracks 

girth   seams   frequently  become   un- 

ible,  and  leaks   corrode  and  cut  the 

.     badly     that     repairs     cannot     be 

avoided.     In  some  cases  one  may 

the  rivets,  and  if  the  cracks  are  at  every 

other   rivet   hole,   ream   out   the  good   rivet 

pered,   driving   these   first,   forcing 

the    crack    together.      Then    drive    in    the 

cracked-out   hole  a  long  rivet,  lapping  the 

driven    head    down    into    the    crack    and 

covering  it.     This  must   be  done   skilfully 

else  it   were  best  let   alone. 

Along   this   line    may    I    not    lament    the 
fact  that   the  boiler   -  modern 

tools,  are  not  graduating  as  high-class 
repairmen  today  as  they  did  thirty  years 
ago?  True,  we  have  improved  the  new 
boiler  vastly,  but  the  men  who  were  years 
ago  known  as  tip-top  all-around  repair- 
men are  scarce  and  are  highly  valued  both 
by  their  employers  and  by  engineers. 

John    Smith. 
New  York  City. 


Economical  Compression 


Quite  with  those  diagrams 

that  Charles  N.  Taylor  wants  to  know 
about  in  the  July  13  issue,  at  page  65.  That 
particular  set  of  diagrams  was  u 
cause  they  illustrated,  better  than  any 
others  I  had  at  band,  the  point  under  dis- 
acquainted  with  the 
conditions  under  which  the  diagram-  were 
taken.  Mr.  Taylor  is  justified  in  "wanting 
to  know." 

The  engine  in  question  was  a  I2xl8-inch 
slide-valve,  with  the  conventional  flyball 
throttling  governor. 

With  60  pounds  of  steam  at  the  boiler, 
running  at  144  revolutions  per  minute  the 
engine  was  loaded  to  less  than  half  of  its 
capacity,  for  which  reason  it  w. 
mined  to  remodel  the  valve  gear  with  a 
view  of  getting  along  with  less  fuel.  While 
fuel    economy    was    the    principal    point, 


continuous  operation,  with  as  little  atten- 
tion in  the  way  of  keeping  it  in  adjust- 
ment, was  also  sought  alter.  The  plan 
finally  settled  upon  was  to  get  as  early 
tering  nothing 
but   the  travel   of  the   valve,  a-   1-  done  by 

1   the  ordinary    -  in  l.  , 
automatic  engine. 

The  old  eccentric  gave  the  valve  3%  inch 
travel.  A  new  eccentric,  giving  the  valve 
only  j's-incli  motion,  was  provided,  which 
on  the  drawing  board  cut  off  al  approxi 
mately  45  100,  with  1/16  had.  This  gave 
a  maximum  port  opening  of  onl 
inch,  which  was  of  CO 

engineering  practice  and  resulted  in  wire- 
drawing at  the  main  valve  in  addition  to 
the  inevitable  wiredrawing  at  the  governor 
valve.  Ibis  double-header  wiredrawing 
effect  will  account  for  the  peculiar  -hape 
of  the  diagrams,  and  explains  why  the 
"expansion  curve  is  merged  into  the  ad- 
mission line."  as  Mr.    Taylor  puts  it. 

1  have  always  believed  that  the  rather 
redrawing,  which  obviously 
reevaporated  a  lot  of  moisture,  helped 
a  great  deal  toward  the  very  substantial 
reduction  in  fuel  consumption  that  fol- 
ic 'Wed. 

What  I  meant  by  setting  the  valve  by 
the  eye  was  that,  with  the  steam-chest 
cover  off.  the  valve  was  so  adjusted,  by 
the  eye  that  the  cutoff  occurred  at  nearly 
equal  piston  positions. 

As  we  cannot  have  equal  lead  and  equal 
cutoff  at  the  same  time  in  this  style  of 
engine.  I  have  come  to  believe  that  equal 
cutoff,  as  nearly  as  we  can  get  it.  is  of 
more  importance  than  equal  lead. 

After  this  adjustment  "by  the  eye"  was 
made  the  steam-chest  cover  was  replaced 
and  diagram  Xo.  1  was  taken,  and  all 
subsequent  adjustments  were  made  by  fol- 
lowing the  indicator. 

The   final  setting  shown  in  diagram  No. 

2   gave    us    an    unusually    smooth-running 

engine,  taking  very  little  more  steam  than 

required  by  a  modern  high-grade 

engine  doing  the  same  work. 

Mr.  Taylor  speaks  of  Xo.  1  diagram  as 
a  "compromise  diagram."  1  take  the  stand 
that  no  valve  setting  can  be  anything  but 
a  compromise,  to  be  right. 

All  of  the  reciprocating  steam  engines 
that  T  "have  met"  have  had  one  particular 
set  of  conditions  under  which  they  would 
operate  with  the  least  steam.  Varying 
either  way  always  raises  the  rate  of  steam 
ci  nsumption,  which  fact,  together  with  a 
good  many  other  things  that  have  a  bear- 
ing on  the  situation,  should  be  borne  in 
mind   when   setting  the  valve. 

I  believe  that  one  of  the  most  im- 
portant things  to  learn  concerning  the 
steam-engine  indicator  is  that  it  teaches 
nothing.  It  show-,  when  handled  intelli- 
gently, what  has  been  done  to  the  valve 
gear,  hut  it  does  not  tell  us  what  ought 
to  be  done.  That  is  something  to  be  arrived 
at  by  a  process  of  reasoning;  and  when 
we  realize  that  a  symmetrical  diagram  is 
not  the  whole  thing  in  every  case  we  will 


be   in   the   proper    frame   of   mind   to   worl 
in  the  right   direction. 

111    ha;     aid  thai   .1  diagram  fron 

notiv*      look-     more     like     a     SWtt 

potato  than  anything  else,  and  yet,   who 

gi  Iting    the    vv  oik    '  'ill    of 
pound    of    coal,    the    railroad    people    hav 
'skinned  a  mill  "    I'll' 
make    money  nig,    while   w  i 

-nek    to    the    conventional,    regardless  <  j 
what  it  costs. 

In  answer  to  Mr.  Taylor's  suspicic 
that  the  valve  was  poorlj  proportion*  I 
when  a  diagram  like  l-'ig.  _'  can  be  1^"!  fro 
a  gear  in  which  the  travel  of  the  val 
ha-  been  arbitrarily  changed  from  ,t 
inches  to  2%  inches,  without  touchingai 
of  the  laps  or  bridges.  1  am  ready 
take  off  my  hat  to  the  man  who  did  t 
designing. 

E.  G.   Tn  iikn 
I  lowner's   Grove,   111. 


Dashpot  Trouble 


I  have  an  iSx.io  inch  Corliss  engine,  r 
ning  at  100  revolutions  per  minute  drivl 
an   alternator    for   lighting    the   town, 
current    being    figured    on    the    tlat 
system;    as    .1    consequence   we    had  p- 
tically    the    same    load   all    night,   with  c 
engine  loaded  to  its  rated  capacity.  \\ 
we   had   a   peak   load   it   was  a   In 
loaded  and  required   120  pounds  of  st 
pn --ure    to   do   the    work,   hut    the   en 
ran    very    nicely    and    the    daslip 
no  trouble.     Finally  the  meter  system 
adopted;  cutting  down  the  load  about 
half   in    the    early    evening   and    late 
of  the  night.     After  this  change  was  n 
when   we   first   started    up,    and   the 
was    very    light,    the    dashpots    wouli 
scat,  but  "jiggered"  up  and  down,  the 
hooks  pushing  them   down   to  their 
each    time,    and    the    engine    was   ini 
to  race.     After  the  load  began  to  in 
the  trouble  was  over  until  the  peak- 
went  off,  and  then   the  same  trotibl. 
experienced  again. 

I  .finally  decided  we  were  carryir 
much  steam  pressure  for  the  light 
and  that  the  valves  were  forced  ban 
against  their  seats,  making  it  diffici 
the   dashpots   to    operate   them. 

Another    cause    was    due    to    the 
ernor   cutting  off   the    steam   so  ea 
the    stroke    that    the    dashpots    wei 
raised    high    enough    from    their   si 
create  enough  vacuum  to  draw  the 
pot  to  its  seat.     I  decided  to  carry 
steam  pressure  and  had  no  more  t  * 
In-lead  of  having  from   too  to  120    I 
of  steam   when   we  start   up   we  no   I 
hut  from  80  to  too  pounds.     As  tl  1"; 


increases   the   steam    pressure   is  m 


until  the  peak  load  is  off,  then  tin  " 
deadened  to  permit  the  steam  pre?  rf : 
decrease. 

D.   M.  C  iW 
Covington,  Va. 


Prehistoric    Boilermaking 

■Therein    ii    la  lt.-liii.Ml   Hon     ImbUlo 
■■competency      nud      Saahweljrlu 

Headera   Led   n (  onfaalou 

a ... I  i  ndolng  of  Two    \„- 
•  li-in    Lrttaaaa 

Bi   T    r    Parker 


M\     friend    Conroy,    boilermaker    and 

trotter,    reci-nth     sent    me    an    old 

umuscript  found,  he  states,  in  an  ancient 

Memphis.     He  called  attention   to 

roglyphics    resembling   certain    fea- 

in     boilermaking.      Fortunate!)    .  a 

>sor  of  langn 

his  courtesj    1   presenl   below   the 

'Mil  : 

Min   man   named    Dan.   and    Mike, 

ther,  were  riveters  and  servants  in 

r  simp  of  Soolivan,  the  rich  man. 

olivan   was  like  unto  a  giant,  be- 

teen   hands   in   bight   ami   of   vast 

that   no   man   durst   dispute   him 

■■■  a-    feared    by   all    men.      And   it 

•    alter    Soolivan    had    spent 

•  .it  the  Brewery,  he  got  an  order 

My    by    sixteen    and    there    was    a 

•nth   in   the  city  during   the   four 

'hen  Dan  and   Mike  went   in  unto 

and   pleaded    they    lie   allowed    to 

the  boiler,  saying  :     "Have  we  not 

For  sev<  n  years  serving  thee  and 

never   be   allowed    to   laj    out    a 

Behold,    the    men    in    the    Union 

re  mere  riveters  and   not   boiler- 

therefore,   to   lay   out 

r,  so  our  name  will  stand 

that  our  reproach  will  be  taken 

n  was  crafty  and  wise  and 

I     Ml  the   laying   out    for   the   shop,   hut 

|     b)    their  prayer-  and  over- 

th   much   drink    -aid    unto    them: 

Inn  see  you  make  no  mistakes, 

n  you  and  smite  you  oft'en  the 

re,  Dan  and  Mike  built  the  boil- 

n  the  Inspector  came  tin   water 

and   it   was   tight,    whereupon   he 

the    water    removed    and    entered 

with  his  little  hammer  and  when 

5     rned    tin  aying:. 

the   boiler   i-   no    good,    for   the 

are    </,    inch    out    of    line    and 

I)   drifted.     Cut  out   some   rivets 

red,  •■and   see  the   holes." 

•   did  as  he  commanded  and  it 

'■  >w,  at  this  hour  Soolivan 

■lice   called    Kronin's    and 

fetched   him    to   the    shop   and   great 

'an    and    Mike,    hi-    I 

n   all   the  de- 

»'n    by    the     Inspector,     he     was 

th    rage   and    seized    Dan    and    his 

Mike   and   heat    them    sorely   and 

"it    across    the    street,    and    they 

clay  in  the  potter's   hand 

he  left   them  as   dead   nun  and. 

friend     Ryley,     went     again     to 

cursing  and   bewailing,   for   the 

«IS,  indeed,  a   dead  one. 

Vn   Dan   and   his   brother    Mike  had 

"•    to.    they    went    to    a    place    called 
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Schmid's  and  wen    seen  no  mor<    I 

days,  being  exceedingly  sore.     And  when 

the  time  had  passed,   they    -at    in    Schmid's 

place    counseling    wl  Duld    do, 

And  the  door  opened  and  a  man  ■ 

m  tine  linen  with  patent-leathi 

a   real    Dunlap  entered.      And   he  said   unto 

Schmid:     "Give  to  me  dunk  and 
segar,"   and    Schmid    did    so.      Then    the 
stranger   said   unto   Schmid:     "Have  one 
on   me,"  and   Schmid   had   one   and   was 

elated.  And  the  Stranger  -aid  unto 
Schmid:  "Know  you  tin  two  men,  Dan 
and  hi-  brother  Mike?"  And  Schmi 

"Yah,    <kni    two    fellers    b)    th.    table    is 

dem." 

Now,  Dan  and  Mike  pricked  up  their 
ear-,  fearing  the  stranger  wa-  to  do  them 
harm,  and  they  were  ready  to  flee.  Hut  he 
said  unto  them:  "Have  you  an  Aunt 
Kate  out  on  the  Archer  road'"  \,,d  the) 
said  :  "Yes."  Then  he  said  unto  them: 
"Behold,  she  is  dead  and  buried  and  has 
left    much    gold    and    silver.      Co    with    me 

now  to  ii,,-  Judge  and  when  all  things  are 

lawfully  the  money  is  tin: 
And  it  came  to  pass  the  Judge  did  50 
and  they  were  given  six  thousand  iron- 
men  coin  0f  the  country.  And  they  re- 
turned unto  Schmid's  and  called  in  their 
friends,  even  from  the  yards,  and  there- 
was  great  joy  and  much  feasting  for  four 
da)  -. 

Now.  when  the  feast  was  over.  Dan  and 
Mike  counseled  together  and  they  went 
to  th,-  junk  shop  on  Thirty-fifth  street  and 
bought  tools  of  the  man  and  journeyed 
afar,  even  to  a  city  near  the  coal  mines, 
and  they  started  a  boiler  shop,  for  the 
yap-  ware  easy  and  no  Inspector  came. 
And  they  waxed  rich  and  became  great 
in  that  country.  But  the  coal-mine  men 
complained  bitterly,  saying 
work  i-  on  tin-  hum  and  our  money  is 
wasted."     \nd  so  work  got  slack. 

Now     Dan     said     unto     Mike:     "Inas- 
much a-  these  people  will  not  buj   of  us, 

tld    to   do    tlii-.    let    us 

build    Bee   and    Double    boilers    and    sell 

them     all     over     the     world.        \nd     they 
d  together  and  gol  some  patterns 
at  the  old  junk   shop  for  this  work.     And 
in   a   cupola   and   took   old   grate 
5,    with 
other  junk,   and   made   them   into   headers. 
And  when  she  was  assembled,  behold  tin- 
headers  cracked  when   the  tubes  were  ex- 
panded.    And  they  went   to  the   Bank  and 
got    mor. 

putting  in  heavier  metal,  so  with  care  one 
could  expand  the  tubes. 

So  they  were  puffed  up  at 
hold,    we    can    make    a     Bee    an. I 
boiler."      And   no   man   denied   them.     So 
they  w.  ■  i  'i  the  land  and  gol  an 

tii 
and   Dan  and    Mike   went  01 

■■■  ..rk    wa-    all    done, 
when    on    the    fourth    day    of    service,    be- 
mud  drum   blew  off  tl 
'    the    rear    headers    and    on.-    man 
was  killed  and  much  property  damaged. 


Now,    the    mill    own.  i     senl    foi    an    In- 

and  condemned  the 
outfit,    saying:     "The    tubes    are    all    to,, 

Id  the  casiniK-  too  brittle  and  the 
workman-hip  savag.  \ml  when  the  mill 

owner  heard  all  this,  he  said  unto  I'au 
•'""I  his  brotln-r  Mike:  "Take  your  junk 
and  gel  you  awaj   from  hen 

licers   come  and   put    you   I,,   pri 

\'"l  the)  went  awaj  sorrowful,  for 
tne)  had  no  more  money.  And  they 
worked    their    wa)     to    the    greal     city    on 

'■      and    when    the)    h  id     -  n   the 

rich    man.    Soolivan,    and    I..I.I    l,,n.    all    the 

tale,  he  laughed  and  made  merry.  So 
■  me  again  his  servants  as  holder 
on  men.  for  the  Union  was  i  n 
■""I  Soolivan  was  hard  pr<  ss.  d  and  they 
remained  with  Soolivan  even  unto  this 
day. 


U,    S.     Forester     Pinchot    on     the 
"Water  Power  Trust" 


Following  i-  that  portion  of  United 
States  Forester  Pinchot*s  address  at  the 
National  Irrigation  Congress  at  Spokane, 
Wash.,    on     Vugu  I    to,    whii  h    relates    to 

the  so-called  water-power  trusl  : 

"There  could  he  no  betti  i  illustration 
of  the  eager,  rapid,  unwearied  absorption 
by  capital  of  the  rights  which  belong  to 
all  the  people  than  the  water-power 
not  yet  formed  but  in  rapid  process  of 
formation.  This  statement  is  true,  but 
not  unchallenged.  We  are  n  i 
turn  by  the  indignant  denial  of  the  water- 
power  interests.  They  tell  us  thai  there- 
is  no  community  of  interest  among  them, 
and  yet  they  appear  year  after  year  at 
these  congresses  b)  their  paid  attorneys, 
asking  for  your  influence  to  help  them  re- 
move the  few  remaining  obsta  les  to  their 
perpetual  and  complete  absorption  of  the 
remaining  water  powers.  They  tell  us  it 
has  no  significance  that  the  General  I 
tnc  interests  are  acquiring  greal  groups 
of  water  power-  in  various  parts  of  the 
Unit<  '  dominating  the  power 

market  in  the  regii  roup      Vnd 

whoever   dominates    power    dominates   all 
industry. 
"Have  y..u  .  •  ■   drops  of  oil 

n     the     water     spreading     until 

tinuous  film,  which  put 

nd   at    oner   to   all    agitation    of   the 
surface?     The  time  for  u  this 

question  i-  now.  before  th  .les 

of    centralized    control    spread    into    the 

uniform,   unbroken,    nation-wide   covering 

single    gigantic    tru  I  will 

nee   for  mere  agitation   after 

that.      No    man    at    all    familiar    with    the 
tion    can    doubt    that    the    time    for 

very   short.      If   we   do 
now.   we 
may  I.  thai   the  trust   will  give 

hereafter  small  consideration  to  the  w.l 
fare  of  the  average  citizen  when  in  a 
conflict  with  it-  own." 
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derable  atten- 

to    the   question    oi 

heating  the  feed  water  to  the  temperature 

in    the   boiler   l>>    n 

m  feed-water  hcatei 

,,ld  enter  the  boiler  at  the  tem- 

pcratun 

for  the  b 

in  would 

r^ult   if  the  heat   put   into  the   water  did 

■  anything;  biii  »  takfn 

from    the 

boiler,  it  is  difficult  to  '     thermo- 

dynamic gain 
stantial  """'   >'>    50me   d,s".: 

i,    ,-■.  -  far   inexplicable,   there 

ther  advantag  :  rived   ,r"',, 

its  use  that  may  be  in  many  instances 
turned  . 

It  is  claimed  by  the  advocates  oi  the 
live-team  feed-water  heater  that  when 
water   is    I,  high    temperature, 

the  greater  part,  if  not 
making  impurities  are  ■  ■">■'  '* 

this   precipitation  take,  place  outside   the 

of  the  boiler  may  be  kept  clean  indefinitely. 
While  it  is  allowed  bj    some  tl 

heaters  will  precipitate  the  lime  carbonates, 
the  sulphate^  which  form  the  harder  im- 
pervi  ire    scarcely    affected    by 

I  in  the  live  -team  heater,  and  it 
is  claimed  that  a  water-softening  process 
or   the  '-'    boiler   cor 

alone  will  prevent  scaling  when  watei  con 

engineers,   reader,   of    Power,   who    have 

,1„,    have 

rience  with  water-softening 
systems,  and  there  are  still  more  who 
have    used    compounds    extensively;    but 

more  than  all  these,  there  are  lb 
of  operators  who  know  of  these  things 
by  name  only  and  would  gladly  read  any- 
thing that  can  he  found  on  the  subject. 
Will  those  who  have  used  these  things 
and  the  different  methods  of  f< 
treatment  tell  their  experiences  and  con- 
clusions? 


Cost  of  High   Speed 


Recent  performances  of  the  "Maure- 
tania"  and  the  record-breaking  trip  just 
made  by  the  "Lusitania"  have  been  such 
as  to  create  great  enthusiasm  in  engineer- 
ing circles  and  arouse  popular  interest  all 
over  the  country,  because  of  the  setting 
Of  new  speed  marks  and  the  development  of 
a  new  type  of  vessel  capable  of  crossing  tin- 
Atlantic  in  a  shorter  time  than  ever  he- 
fore.  Increase  in  speed  has  been  the  de- 
mand of  the  public,  and  in  return  the  vari- 
ous transatlantic  lines,  to  keep  abreast 
with    the    achievements    of    the    railways 


amount  of  coal  burned  or  the  r,  lal 
Of    fuel    for    low    and    high 

The   besl    i  iretanffl 

ijjbt   minutes,  an  av<  rai  >     -i"  cd  of 
js>'  i   knot,   an   hour,   and   tl 

I  usitania"  is  four  da; 
hours  and    foi  I 

speed    being    25.85   knots,   or    jo  75   milft, 
an   hour.      It    is   unofficially    reported   that 

I    consumption   of   lb.       I 
includini 

ons   a    day.    making   a    total 
,    the    trip,    which    would    mean,  a 
1  s  ,  25  pi  ,   ton.  a  tot 

smiling   down   the   gangwa\ 

ing  relatives   and    friends   seemed   to  thin 

that    it    was    worth    it.    and 

doubt    never   gave    a    thought    to   tl 

jeet    of    coal    conservation,    01     i. 

think    thai    the    coal    burned    l>> 

day   would   for   heating  at      , 
cooking   last   the  average   householder  a 
tury. 
To  rim  a  boat  the  si;  e  of  the  "1 
at   eight   en   knots,   or   jo. 7   miles,   an   hoi 
would    require   approximately    .!?<•   tons 
coal  ad  flic  time 

iid  ti  n  li'  mr<   insti  ad 
and   one  half  days,  and   ll  - 
tion    22  |o  ti  n-   as   compare  d   to    17-5.  :l 
probably  a  much  larger  quantity  when  1 
to    complete    the  t 
is    a    matter    of    history.        I  lie    • 
speed   already   attained    over   the    11 

1  ighti  en    1  ii"t-    per    hour  I 
nearly  2500  tons  of  coal  on   each  trip 
in   other   word-,    fuel   enough   to  last 
families    throughout    the    natural    lives 
the  household      This  is  but   one  trip 
one    vessel,    and    although    no 
available,  a  proportionate  increase  in  1 
way   speed    would   add   largely   to   the 
nption. 
It    is.   of   course,   apparent    that    the 
uf    provisions,    labor,    inten  si    on    in' 
nient,    etc.,    will    be    less,    and    tin 
charge    for   passage   will   in   all    pi 
make  the  faster  boat  and  taster  train 
ing   investments,  aside   from  the  adv< 
ing   the    line    receive-.      Four   da 
other   side   or   to   the    Pacific   0 
New   York   means   much   to  men  of 
ness    and    is    hailed    with    delight   b) 
tourist,    but    when    considered    only 
the   standpoint  of  conservation  of  tin 
supply,    high    speed    hears    the    >ar   1 
of  extravagant    waste.      More   esp 
this   true    when    it    is   considered   th; 
boat   lays   five  days  in  port   before  It 
on   the   return  trip,  and   full  ad 
not  taken  of  the  faster  passage 
the    number    of    ships    in    service, 
the   standpoint    of   the   busines 
advancement  in  the  held  of  navigatK^W 

uld, 


question  must  be  viewed  in  an  entire 
fercnt    light,    and    here    the    motto 
and  should  be,  the  faster  the  bette: 


her   1 4.   i'K>i 
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The  Mechanical   Equivalent  of 
Heat 

steam 

sor    Ratcau   has   perfected 

-«!■-  verj   stal 

1  Milts,      lie    lias    recently    taken 

1 1  unity  1 1111  -  afforded 

ire  the  mechanical  equivalent   of 

lie.       I'lie   abs 
.\er  transmitted   to  the  hrake  liy 
results.    '>t'   course,    in    an    ele- 
niieratnre.  and  liy  nicasur- 
-  of  the 
with   the  amount   passing. 
.111-  the  nuniher  of  toot  pounds  of 
.  olved.   the   di  ii  rnunation  of  the 
ce    between    the    work    and    the 
I  heat  necessary  to  raise  one  kilo- 
.\atcr  from  15  I  -  Cenli- 

narativclv     simple. 
iiit~   were   made   when   the  hrake 
1.  OOO  and  70 
-    !l-    obtained    being    425.6, 
the    respective 
■s  were  made  at  each  load, 
of  the  sixteen  results  was 
faking    the    1 

1  ~oa  horsepower,  in  which  err.  rs 

nation,   radiation,   etc..    should   he 

which    accord 

keen    themselves,   and   eliminating 

m    which    there    was    an 

arrived  at  the  figure  426.85.  The 

..lent  of  the  calorii 
meters.      Pr  u's   re- 

rd     within     one-tenth 
per   cent,    with    those   of    Rowland, 
and    l'.arnev 


Ratio  of  Expansion 

inquiry  in  a  contemporary 
method  of  rinding  the  total  num- 
ns   of   steam    taking    place 
ipound   engine,    the    inquirer    was 
•    of   the   number   of 
ns    in    the    high-pressure    cylinder 
number  in   the   low-pressure   cyl- 
ild  give  the  total  number  of  ex- 
in    both    cylinders     when     there 
:  pressure  at  the  end  of  the 
diagram:  that   is.  when  ex- 
in    the    high-pressure   cylinder    is 
■    the    receiver    pressure, 
'his    statement    is    true    for    the 
n   named,   it    is   incomplete,    for   it 
no   other   degree   of   expansion 
high-pressure    cylinder.      The    im- 
ycd  that  the  cutoff  in  the 
•ure  cylinder  is  a  factor  in  dcter- 
the  number  of  expansions   taking 
a  compound  engine,   while, 
f   fact,   the   total   number   of   ex- 
is    determined    by    the    cylinder 
I  for  any  case  the  number  of  ex- 
will  he  the  nuniher  of  expansions 
-•It-pressure  cylinder  multiplied  by 
(•■•cylinder  ratio,  regardless  of  the  point 
Or  nuniher  of  expansions  taking 
P':'  in  the  low-pressure  cylinder. 


In  the  high  1  linder  the  mint- 

tpansions   n 

'aiding   the  initial   p 
by  the  terminal  pressure,   which   pressure 
incide    with    the    re- 

IJ     he    .1 

considerable   di 

gram,  but  this  will  make  no  dif- 
ference in  the  total  nuniher  ^i  expansions, 
for   this   total    will   bi  ll    of   the 

terminal  presst 

Winn  1;  lusted  from  the  high- 

pressure  cylinder  enti 
cylinder  it  is  expanded  into  a  kn 

\s    the    low-pressure    cylinder    Uses 
the   same   steam   that   passed    through    the 
ssure  cylinder,  it   must   expand   it 
nanj  times  it  the  low- 

cylinder  is  greater  than  the  high- 
re  cylinder. 

The    reply    should    he     further    q 

by  callin  that  it   is 

:  the  high-pressure  cylinder 
at  the  end  of  the  stt 
retained 

sure    exhaust     valve,    which    is    passed    Oil 
■  I    iii    the   low  -pressure  cyl- 
inder.     In    single-val  »n    light 
load    and    with    considerable 

tor    has    a    very    material    bearing 
expansion. 


Allowing  for  Extra   Expenses   in 
Figuring  Power  Cost 


In  plants  where  the  engineer  in-charge 
is  required  to  submit  each  month  to  the 
owner  or  manager  a  comparative  state- 
ment of  the  cost  per  unit  of  pi 
power,  either  in  relation  to  the  previous 
in.  nth   1  I  ■    month   of  the  year 

before,  it   is  important  that  I 
hibited  shall  always  be  on  the  same  basis. 
That    is.   if   any    unforeseen    circumstances 
occur     during     the     month's     run     which 
modify    the    St;  they    should    be 

noted  on  the  records,  and  if  possible  the 
unit  costs  should  be  figured  both  with  and 
without  the  large  items  which  make  the 
difference  in  the  results.  It  is  the  custom 
of  many  engineers  to  look  out  for  this, 
but  many  others  fail  to  realize  how  much 
difference  a  little  extra  expense  may  make 
ill  the  cost  per  kilowatt-hour  delivered 
at  the  switchboard.  No  sooner  does  the 
alert  manager  see  that  the  unit  cost  has 
jumped  ahead  several  per  cent.,  than  he 
starts  to  investigate  the  conditions  which 
led  to  the  increase,  and  if  the  engineer 
who  makes  out  the  costs  originally  has 
little  personal  analyzing  of  the 
operating  conditions  and  results  on  his 
own  account,  and  embodied  the  conclu- 
sions which  he  has  reached  in  tin 
he   will   find   the  effort   well   spent. 

To  take  a  simple  case,  suppose  that  1 
steam  plant  generates  in  a  certain  month 
three  hundred  thousand  kilowatt-hours 
at  a  cost  of  three  thousand  dollars,  de- 
livered  at   the   switchboard,   including   the 


' 
v.  ages,  building,  steam  equipn 
u  ical  apparatus  repaii 

wratl  hour      manufacturini 

ippose  thai    the   next    mouth 

the   stan 

tions  as   before,   wit! 

slight     in 

hundred  and  tin  thousand 

snd    a     radical  the    mainle 

nance  cost,  say    unexpi 

to  tin  extent  of  six  hundred  dollai 

producing  the 
I  month  1"  rise  to 
ndred  dollars,   mak- 

I'he   engineer    handling   the   sia- 
.•.  ■■!!   that   th. 
I'. in     'I    I  -1    nearly    twenty    per 

cent,    is    due    to    the    repairs    which    were 
[iiipment,    and 
the   manager   may   know    it    also,    hut    if   a 
the  two  months  is  to 
he   mad  111^    the 

icy   and   the   effectivein  ss  ,,f 
ipment   in   standing   up  to   its   work 
year   after   year,   it   becomes    necessary    to 
independently  of  the  extra 
repairs.     On   this  basis  the  energ)    output 
would  he  produced  for  thirty  on,-  hundred 
.     leaving     the     plant 
operating   for  tin-  month  at   the   sat 
of    one    cent    per    kilowatt-hour,    and    in- 
dicating  that    it-   economy   has   ut- 
■0  change  in  the   four  weeks. 

1  a  ii'\v  cases  the  engineer  may 
nt  to  send  in  the  record  of  unit 
and  total  power  cost  without  any  analysis 
of  what  the  station  has  done  independent- 
I)  of  any  large  unusual  item  of  repairs 
which  may  come  into  the  situation,  leaving 
the  manager  to  attribute  any  differences 
in  the  unit  cos.  (l.  ,],,■  large  item  not 
common  to  the  service  in  other  periods. 
In  such  cases  the  engineer  i>  not  fair  to 
himself,  for  he  may  he  actually  operating 
.it  improved  economy  in  a  certain  month, 
and  .vet  have  tin  improvement  swallowed 
up  by  some  extraordinary  expense  which 
ought  to  be  separated  from  the  other  costs 
in  order  to  enable  a  thoroughly  fair  com 
parison  to  he  made.  Just  as  in  the  labora 
tore  of  tli.    scii  ntist,  effoi  I 

preserve    all    conditions    hut    one    consfanl 
and    note    the    variations    in    results    pn 
duced    by    changes    in    that    one    condition. 

the  operating  engineer  responsible  for  tin 

ll  Ctrical    energy    in    a 

power  plant  should  eliminate  all  unusual 
conditions  that  he  can  in  making  a  com- 
parison of  the  performance  of  the  plant 
in  a  certain  period  with  the  Operating  re- 
sults  in   some  other  equal   lapse   of  time. 


Notice  to  Chicago  Subscribers 

d   that   the 

streets  of  Chicago  have  been  renumbered. 
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How   the   Diagrams  are  Made* 

Making  the  diagrams  illustrated  in  the 
intber  is  extremely 
simple,  and  the  following  explanation 
should  Ik  readily  understood  by  anyone 
familiar  with  plotting  curves  from  a  for- 
mula : 

'    represent   the  area  to  be  braced 

■    the  steam  pressure 

in    pounds    per    square    inch    on    area    ./. 

allowed  per  square 

inch   on  the  braces,  and  .1  represent   the 

amount  of  brace  ana  required. 

The  area  to  be  braced  in  square  inches, 
multiplied  by  the  amount  of  pressure 
per  square  inch  on  this  surface,  would 
represent  the  load  t"  be  supported  by  the 
i  ■  and  this  must  be  equal  to  the  al- 

lowable  stress   per   square  inch,  times   the 
ction    of   the   braces.      Using   the 


Pi  IV\  ER  AND  THE  ENGINEER. 

thi-  manner,  representing  the  various 
brace  area-,  a-  in  the  main  diagrams,  tin 
resulting  diagram  could  be  used  in  the 
same  way.  hut  it  i-  seen  that  there  would 
labor  involved :  in  tact,  ii  would 
he  simpler  to  make  up  a  table  of  the  cal- 
culated   values. 

There  is  a  way  by  which  the  successive 

values   as    shown   by   the   curves,   may   he 

rated    bj    straight    line-,    and    this 

800 
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cipn  11  al.  It  is  most  com  enii  nl  to  use  tin 
■  als  "f  the  pressures  in  construl 
ing  the  diagrams  undei  consideration,  an<< 
in  order  that  the  vertical  lines  rcprcsett 
inn  these  pressures  may  be  read  in  I 
usual  way.  that  is,  increasing  from  left  t* 
right,  the  reciprocals  must  bi  laid  B 
from  right  to  left.  The  reciprocals 
value-  of  /'  max  be  laid  off  without  cal 
culation  as  follows : 


a  =  5 
Lb^J50Q_ 

Steam  Pressure  -  P 
FIG.     I 


Reciprocals 


notation  given  above  and  expressing  thi 

as   a    formula,    we   have. 

.16 


Assuming    that    pressures   are   to   ran 
from    100  to  .300  pounds,   erect  a   vcrtii 
on  the  left-hand  side  of  the  sheet,  as  at    J 
Fig.   2,  and    let    the   position   of   this  li  \ 
represent     the     smallest     pressure     (i  J 
pounds    in    this   case);    also   draw   a   hi 
zontal  line  through  ./.  a-  illustrated.  1 
point    (»    from    which    the    reciprocals  ;  J 
laid  off,  can  he  located  at  any  conveni 
point   on  the  horizontal  line,  hut   its  pi 
tion  determines  the  width  of  the  diagr. 

Since   the   pressures    to    be    rep 
are  to  range  between    100  and  .300  pout, 
and  the  vertical   line  at  A   is  to  represt 
100  pounds,   or   its   distance    from   (>  i< 
represent    the    reciprocal    of    too.    the 
tance  from  O  to  the  line  repn  -■  nting 
pounds   will   be  one-third   of   the   (list? * 
from  O  to  A.  for  the  reciprocal  of 


AP  =  a 


(1) 


If  any   fixed   value-   are   assigned    to   it 
and   /•.  a  curve  can   be   plotted    from    for- 
mula  (11.  which   would  -how  all  of  the 
nding  value-  of  .  /  and  /'  for  these 
particular  valui  _■    1   shows 

a  curve  plotted  from  formula  1  1  1  assum- 
ing a  =  5  and  b  =  7500,  or  a  b  —  37.500, 
and  formula   (1)   become-, 
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A  = 
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<-•> 


iting  the  various  values  of  /'.  as 
shown  on  Fig.  1.  in   I  ,  the  dif- 

ferent points  arc  obtained  through  which 
the  curve  is  drawn.  It  is  evident  from 
the  method  of  construction,  that  the  hori- 
zontal and  vertical  lines  passing  through 
any  point  on  it.  would  represent  the  area 
braced,  and  the  pressure  for  which  it  was 
braced,  when  5  -quart-  inches  of  brace 
area  are  used  at  an  allowable  stress  of 
7500  pi  unds  per  square  ini 
If   a    number    of    curves    were    plotted    in 


50 
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method  also  practically  eliminate-  all  cal- 
make   the  diagrams   in   this 
way,    it    is    only    necessary    to    lay    off    the 
values  ol  qua)  to  the  reciprocals 

of  their   real    value-.       The    reciprocal   of  a 
number  i-   the   result  obtained   by  dividing 
one   by   the   number,   therefore,   the   larger 
the    -mailer    will    be    its    re- 


is   three   time-   as   great   as  the   rcoi 
of  300.      It   follow,   that    if   the 
thi     diagram    was    to    be    24    in 
distance   from  A  to  0  should  be  m; 
inches.      The    different    pressures 
betw  eeii    100  and  ,?oo  pound-    >h< 
be   laid   off   to   a   convenient    seal 
vertical   at   A,   starting   with   thi 


nber  t 1, 
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huh    i  > 1 1  -    vertical    represents, 

urac)    in  construction,  the  scale 

ould   be   chosen    so  a   'h- 

iiicc  thai   would   represent   the   value  oi 

•    pressure    (  too   pounds    in    the 

>e),    vvi  iuUI    be    at     lea  >l 

I   as  the  distance  from  ( '  t<> 

rtical  should  now  be  drawn  at  O. 

id  off  on  it  to  repre- 

•nl   the   lowest    pressure,   the  scale  t"   be 

le  same    ;h    used    for    pressures    on    the 

i  .  /.  and  .  /  and  /-.'  should  be  con- 

a    straight    line,    as    shown    in 

To  locate  the  position  of  the  reciprocal 

pressure    between     too    and    300 

is  necessary  only  to  find  where 

•   line  connecting  (>  with  the  de- 

11  the  scale  at  .  J  intersects 


1 


nple,  in  the  formula 
06 
P  ■ 

that  u  increases  bj  one  square  inch 
to    represent    successive    diagon 
that  b  lias  a  constant   value  of   : 
is    the    case    iii    the    lirst    diagram;    then 
the   value   of   ./    will    increase    uniformly 

for    any    fixed     value    of    P.        II 

representing  A  are  laid  1  fl   uniformly  by 

■   ontal    line-    in    lig.   ,;.   and    a   eon 

venienl  increase  in  A  can  be  assumed  for 

caeh  increase  in  0,  and  the  corresponding 
value  of  /'  calculated  from  formula  (i). 
Thus,  assuming  variations  in  ./  air  to 
be  100  for  variatii  ns  of   1    in  the  values 

nd   substituting   these  values  in    for- 
mula   (  I  ).    we    have. 

■00  = p ,  or  P  =  75  pounds 


Ji, """"" 

F. 

A 

B 

1 

O 

h 
A 

Dimm 

.v.  r. 

variations  in  •'  would  be 
1  227,  and  for  the  pressure  at  which  cor 
responding  variations  m  ./  would  be  50, 
formula     t  1  I  ime, 

o  X 


5°  = 


[84  pounds      I  he  position  of  the 

vertical       which       would       represent        [84 

obtained  in  the  same  man 
ner  as  those  representing  the  other  pres 

and     used     only     temporarily      for 

drawing  the  diagonals  as   explained. 

1        re  Ok    Recii 
The  following  is  geometrical  proi 
the   method    oi    laying   ofl    reciprocal 
previi  uslj  described  is  true:  The  proposi 

tion   to  be   demonstrated,    is.    if  at    .!,    Fig. 

-I.  any  vertical  distance  ./  />'  be  laid  ofl  to 
it   a   number  h,  and   a   hoi  1  :i  mtal 

BO  drawn,   whose  length   represents       . 

to  any  scale,  and  at  0  a  vertical  01  1 
drawn  equal  to  h;  then  it'  ./  S  is  extended 
to  (  ,  the  reciprocal  of  the  number  which 
would  be  represented  by  AC,  or  /.  would 
be    z.   the    dimension    3    being    the    perpen 

dicular    distance    of    the    intersection    of 
diagonals  />'  E  and  CO  from  line  0  / 

Since  AB  =  h  and  AC  =  f.  then  B( 
=  f  —  h,  and  from  similar  triangles  we 
have. 


(/-ft) 


»,  or?  =2/  —  zh    (1) 


(2) 


.  1  B,  Fig.  2,  and  a  vertical  line  drawn 
ugh  this  point  of  intersection  is  the 
required.  Geometrical  proof  of  this 
will  be  given  later  for  those  who 
e  to  know   why   this   is   so. 

e     verticals     representing     the 

■    •    desired,    are    drawn    in 

manner   just    described,    the   diagonal 

can  be  rubbed  1  mt,  also  the   scale  of 

in   the   vertical   at   .(.  and   hori- 

s  can  be  drawn  across  the  paper 

ivenient  scale  to  represent  areas 

1.  the  resulting  diagram  benig 

The    vertical    and    horizontal 

■  in  Fig.  3,  are  arr ..■  urve 

present      irresponding  values 

irmula   (2),  as  illustrated 

straight   line   which 

rough     O,     and      for     rn 

students   of  analytical   geome- 

'ilar   lines    would    pass    through 

'    is    a    poim    on    each    of    the 

ines,  it   would  only  be  required 

te    one    other    point    for    every' 

'nal    line,    and    with     a     straightedge 

'■    a   line    through    this    point    and    O 

"ding  across  the  diagram      While  this 

'".ild    be    simple    enough,    even 

••    few    calculations    may    be    av 

'n  uniform  variations  in  the  values  of 

formula    dl    are   assumed. 


FIG.    5 


Since   tin     '  is   out   of   the   range 

of  the  diagram,  another  smaller  variation 
in  ./  must  be  assumed.  Taking  the  new 
variation  in  A  as  50,  and  making  a  similar 
calculation  as  above,  the  corresponding 
value  of 

each    diagonal    representing    variations    of 
one  inch  in  a  cross  the  vertical  line  repre- 
senting 150  pounds  at  the  same  points  that 
the    horizontal     lines     representing    varia- 
I    50  inches   in   the   value   of   A   do. 
K   necessary  to  connect   tl 
;s   with   the  point   ()   by   straight 
!  xtending    across    the    diagram    to 

make  it  complete.     In   Fig.  3,  the  p 
intersection  an  small  circles. 

If  instead   of  the   variations   in  a  being 
even  inches,  tl  in  the  diagram 

were   to  represent    j'j-inch   round   braces. 


From    1  1  1    and    (2), 

si  —  zh  =  1  —  zh,  or  *  = 


which    was    to   1"     proved. 

It   1   was   less  than   ft   the  proof  would 

be   as   shown    in    Fig.    5.    the   lettering    of 

:  1    being  the  same  as  used  in  Fig. 

4.      From   similar   tri    I 

h  -  j) ::--:' .  or  -.  =  :/i  —  zj     (3) 


'  h 


and 


(-0 


h  I "  h ' 

I '    and    '1 '. 


(4) 


or   z  =  -. 
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Southern    Water    Power    Develop- 
ment 


rj    little 
t  the  extensive  water  power 
ince  that   time   there 
11    built    up    along    the    Catawba 
river   in   North   and   Smith   Carolina  one 
trie    systems   in 
in  try. 
The  Rock)   Creek  plant  has  just  kart- 
ell  and  S     ithern    Power   Com- 
pany   has    a    generating    capacity    in    its 
three  water-driven  stations  of  54,600  kilo- 
•  78,000  electric  horsepower.  These 
re   all   three    in    South    Carolina, 
nt  32  miles  in  their  greatest   di-- 
tance    apart.      Just    south    of    the    North 
Carolina    line    comes    the    Catawba    plant, 
mile-   down    stream   is   the   Great 
Falls    station,   and   three   miles   below    this 
latter    i-    the   development    just    completed 
at    Rocl      Creek. 

The    Catawba    plant    began    to    operate 
in    March.    1004.   and    in    September.    1906, 
it  wa-  delivering  IO.OOO  horsepower.  YVith- 
and  a  half  years  after  the  starting 
of  the  Catawba  plant,  that  is  in  September, 
n  the  development  at 
Great  Falls,  and  was  completed  in  March. 
-.ving     a     construction     period     of 
about    eighteen    months    for    this    hydro- 
electric   station    of    24,000   kilowatt 
crator  capacity.     Within   a  year  after  the 


lent    of    the    i  it  He    was 

under   way,  that  is  in  '.  clcar- 

n    at    Ri  ck)    (.'reek.    .Hid    ' 
pletion  of  this  latter  plant   in   April  of  the 
present  year  gives  it  a  ci  nstruction  period 
of    about  "two    and    two-thi 
tin-      reduces      to      t\\-  nice      the 

masonry   work  was  started. 

Within  .1  spac<  of  thirty-seven  months 
three  hydroelectric  stations,  with  a  com 
bined  capacity  of  54.011  kilowatts,  have 
gone  into  commission  along  some  thirty- 
two  miles  of  the  Catawba.  Within  the 
past  year  construction  has  been  started 
at  what  is  known  as  tin-  Ninety  Nine 
island  plant,  near  Blacksburg,  S  1  .  on 
tin  Broad  river,  where  it  i-  pro; 
install  six  generators  of  .^o.'xi  kilowatts 
each,  a  total  of  18,000  kilowatts,  01  -'i. 
000  electric  horsepower.  The  date  for 
the  completion  of  thi-  fourth  develop 
inent  is  fixed  early  in  1010.  and  it  will 
give  the  Southern  Power  Company  a 
combined  cap:  1  kilowatts,  or 

06.X00  electric  horsepower  in  water- 
driven  generators.  Such  a  record  of  ag- 
gregate capacity  at  several  different  sta- 
tions in  a  -ingle  system  all  completed  in 
d  of  -ix  years  lias  probably  never 
bee  n    equaled    anywhere-    else. 

For  the  connection  i  if  the  fi  iregi  - 
crating  stations  with  each  other  and  with 
the  chain  of  cities,  villages  and  manu- 
facturing plants  that  stretch  from  Rock 
Hill  and  Yorkville.  S. '  C.  on  the  south, 
bury    and    Statesville,    X.    C.    on 


the  north,  nearly  ,!ixi  miles  of  town  lines 
ami  pole  lines  have  been  built,  with  a 
much  greatei  length  of  transmi 
cuits.  The  double  circuits  on  steel  towerj 
connect  th<  generating  plants  at  Rockj 
Creek.  Great  balls  and  Catawba,  and  run 
to  Charlotte,  Concord  ami  Salisbury, 

Originally  these  transmission  circuits 
were  operated  at  44,000  volts,  but  pro- 
vision was  made  lor  doubling  this  volta'gl 
to  88,000  when  desired,  and  it  is  under- 
stood that  this  increase  has  been  put  into 
n  the  double  trunk  line  thai  con- 
nects the  generating  stations  and  larger 
cities. 

At  the  Catawba  station,  which  was  de- 
signed before  the  present  ownership  be- 
gan, the  current  was  delivered  at  about 
11,000  volts  and  is  transmitted  to  song 
points  only  a  few  miles  distant  at  this 
figure,  but  the  generators  at  thi-  tatidfi 
are  also  connected  with  tile  4000-volt 
line  through  three  transformers  of  2000 
kilowatts  each,  so  as  to  operate  in  par- 
allel   witll    the   1  tiler   plants, 

The  Great  balls  ami  Rocky  Creek  plants 
are  equipped  with  2200-volt  generators 
and  with  transformers  that  raise  thi-  pre-- 

sure  to  41.000  volts  for  transmission; 

In  the  distribution  of  energy  from  tin 
various  substations  to  the  manufactur- 
ing plants  and  lighting  station-  that  arc 
supplied,  a  voltage  of  550  is  employed  at 
some  plants  and  of  2^00  at  others.  The 
great  hulk  of  all  the  energy  is  u-i'l  bj 
cotton  mills. — The  Tradesman. 


Boiler  Efficiencies — Oil   Fuel 
The   following  data   have   been    kindly   furnished    Power   readers   by   Charles  C.  Moore  &  Co.,  San  Francisco,  Cal. 


BOILER    EFFICIENCIES      nil.   ITEL. 

the  maximum  theoreticil  boiler  efficiency,  for  a  given  per  cent,  exces-  air  supply  anil  flue-gas  temperature,  and  the  corresponding  possible  pe 
cent,  saving  in  fuel  due  to  operating  the  boiler  at  80%  efficiency,  based  on  conditions  given  below. 


\--i  mkd  Temperature  of  Flue  Gases. 

11  in-- 
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Approximate  Relation  Between  Per  Cent.  CO,  and  Excess    Vih   Supply  as  per  .Assumptions  Below. 


88  3 


6S   II 


51.8 


.:-   i, 


is   1 


10   2 


3  3 


In   the  above   table   the   following   assumptions    have    been    made:    Boiler-room    temperature,     100    degrees    Fahrenheit;    humidity 
atmosphere,   80  per   cenl   ;    B.t-u     per    pound    of   oil,    18,600;    moisture    in   oil.    1    per   cent.:   ah-    per    pound    of    oil.    chemically    required, 

fiounds;    !.•--    by    radiation,    .':    )>>-r    cent.,    complete    combustion;    per    cent,    excess    air    stated  is  measured  at   boiler  nutlet  and  consequet 
ilr  leakage  through  boiler  setting. 

tion    should    be    made    tor    any    variation    from    above    assumptions.      The    most    likely   variable   is  the  loss  by   radiation,  wb  ■ 
for  boilers   with    brick  setting,   varies  from,  approximately,   2  per  cent,   for   large   to  4   per  cent,    fur   small    boilers.  ,  • 

Illustration:    Saving    which    could    be    m  sting   al    80   per   cent,   efficiency   instead    of   75.2   per   cent,   is    (SO — 7.VJi-fs" 

per  cent.,   which   mean-    that   6   per   cent    of   fuel    required    when   operating   at   75.2  per   cent,    holler    efficiency    would    be    saved    if    holler 
Bciency  were  increased   n>  so  per 

table    based   on    oil    having   the    following   analysis:    Carbon,    85  per   cent.;   hydrogen,     12    per    cent.:     sulphur,    0.8    per    ce  • 
nitrogen,   n.2  per   cent.  :    oxygen.    1.0  per  cent.  :    water.    1.0   per  cent. 
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Power  Plant  Machinery   and   Appliances 

Original      Descriptions      of      Power     Devices 
No     Manufacturers'      Cuts     or     Write-ups      Used 

MUST     BE     NEW     OR     INTERESTING 


Koerting     Multijet     Eductor 
Condenser 

The     K.  erting     multijet     eductor    con- 
shown  in   Fig.   i,  is  the  latest   de- 
i   jet   condenser   maintaining   the 
the   Koerting   single- 
mdenser :    that     is.    no    air 
no    moving    parts,    simplicity    of 


I.      MILTIJET    EDUCTOR    CONDENSER 

Ikm,    very    little    Space    required    and 

and  tear  practically  nil. 
us  condenser  requires  a  head  of 
r  equal  to  o  pounds  per  square  inch, 
h  can  be  maintained  by  means  of  a 
'l'ipe.  or  direct  discharge  by  means 
1  centrifugal  pump.  The  speed  of 
water  column  under  this  head  is  suf- 
It  to  overcome  the  atmospheric  pres- 

and  maintains  a  vacuum  in  the  ex- 
t  pipe  of  either  28  or  26  inches,  de- 


pending  on   what    requirements   thi 
denser  calculation  is  based  on. 

It-  action  i>  independent  of  the  induc- 
tion effect  of  the  exhaust  steam,  also 
of    the    load    on    the    engine    or    turbine, 

whether  heavy  or  light.  The  exhaust  Steam 
meets  the  water  column-  through  the 
-team  openings  in  the  combining  tube  in 
the  direction  of  the  current,  and  in- 
peed,  removes  the  air  and 
condenses;  the  condenser  maintaining  a 
Stead}  vacuum  without  the  use  of  a  vac- 
uum or  air   pump   of  any   description. 

The  multijet  eductor  condenser  shown 
has.  instead  of  one  central  condens- 
ing jet.  a  number  of  converging  jets, 
meeting  and  forming  a  single  jet  in  the 
lower  part  of  the  condensing  tube.  This 
tube  i-  cast  in  one  piece,  and  consists  of 
icentric  nozzles  of  gradually 
diminishing  bore.  The  steam  flows 
through  the  annular  passages  between  the 
which  guide  it  so  that  it  im- 
,1  suitable  angle  on  the  condens- 
ing jets. 

This  condenser  i-  considerably  shorter 
than  the  single-jet  apparatus  of  equal  ca- 
pacity, but  the  area  of  contact  between 
the  Steam  and  the  water  is  greater.  In 
the  upper  part  of  the  tube  the  steam  is 
in  contact  with  the  coldest  water,  and 
D  ndensation  is  keenest,  so  that  a  greater 
weight  of  steam  is  condensed  per  unit  of 
area  of  contact  than  is  the  case  in  the 
lower  part  of  the  tube,  where  the  water 
is  hotter. 

The  ratio  of  water  to  weight  of  steam 
condensed  is  for  equal  vacuum  practically 
the  same  as  is  required  for  surface  con- 
.  and  the  condenser  does  not  re- 
quire a  disproportionate  amount  of  con- 
densing  water. 

To  insure  satisfactory  working  under 
all  conditions  of  load  variations  on  the 
turbine  or  engine  to  which  the  condenser 
i-   attached,   it    is   only   necessary   to   supply 

the  water  to  r  :   at  a  pressure 

at  the  level  of  the  water-inlet  flanges  equal 
pounds   per  square  inch. 

The   power    required    for   working   the 
condenser   is   said   to  be   low   and   to  com- 
orably    with    that    required    for 
other    forms  user    with    air 

pumps,  or  for  jet  condensers  or  surface 
condensers  requiring  water-circulating  air 
pumps   and  dry-air  pumps. 

To  prevent  the  possibility  of  water  pass- 
ing  from   the  condenser  into   the  turbine 
to  which  it  is  attached,  an  automatic  vac- 
uum-breaking  device   has   been    di 
but  in  condenser  plants  in  connection  with 


reciprocating    engines    a    balanced    hori- 
zontal   water   check    valve    1-   advised,   in 

conjunction    with    thl 

1 11  .ill  casi  s  w  here  the  condition 

face  type 
this  condenser  is  available, 
small  space,  is  certain  in  action  and  the 
cost  of  working  is  low,  No  special  founda 
tions  arc  required  and  -bort  exhaust- 
steam  connections  can  b<  used,  so  that 
vacuum   '  fi  ii  tion   are   slight. 

It    can    usually    be    fixed    below    the    engine 

or   turbine   so  that  good   drainagi 

cured  and  unsightly  and  expensive  rising 

mains  avoided. 


PUMP,    5TANDFIPE   AND  CONDENSES 
ARRANGEMENT 

When  there  is  no  gravitation  supply  of 
mailable,  it  is  necessary  to 
circulating  pump,  and  if  a  motor 
driven  centrifugal  pump  be  used,  the 
water  may  be  delivered  direct  into  the 
r,  or  pump  the  water  up  into  a 
standpipe,  as  thi-  is  a  safer  way  to  get 
rid  of  the  air.  mon 

mtained  in  the  water,  and  which 
naturally  can  influence  the  vacuum  con- 
siderably.    See  Fig.  2. 

This  condenser  is  manufactured  by 
the  Schuttc  &  Koerting  Company, 
Twelfth  and  Thompson  streets,  Phila- 
delphia,  Penn. 
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Improvements   in  Isolating  or  Check     '"«  effecl  >'-v  resisting  the  backward  trans- 
.  .  .  luctuaiions   i  In 

\  uvea 


\l!cn    H. 

Murgatroyd  and  .1.   Hop- 

.    Ltd.,   engineers,    Britannia 


Fig.  -•  the  cone  .1  is  an  oblique  one,  the 
construction   in   other   respects   being  the 
same    as    in     Fig.    t.     The    modi 
shown  in  Fig.  ,t  is  arrived  at  by  reducing 
I  the  neck  of  the  casing  H  while 


Huddersfield,    relates   to   isolating 

or   check    valves    for   use    in    steam   mains, 

and   has    for    its    object    the    provision   of 

trol   the  transmission  to  the 

the   valve   of   the   fluctuations  of 

in   main,   and   thus   to 

prevent  or  minimize  the  disagreeable  and 

sometin:  chattering  to  which 

such  valves  are   liable.      For   this   purpose 

the   speed   of  the   -tram   issuing   from  the 

I  the  valve  casing  is  increased  by 

providing    the    outlet    with    a    cone    or    a 

C(  ntraction   so   as   to  cause  the   steam   to 

tn    the   valve  casing   to   the   steam 

main  in  the  form  of  a  jet 

Various  modes  of  carrying  the  inven- 
tion into  effect  are  illustrated  herewith, 
the  outlet  end-  of  the  valve  casings  being 
shown  in  central  section.  Fig.  I  illus- 
trates a   construction   in   which  the  outlet 


leaving  the  flange  unchanged.  In  this  con- 
•  uction  the  cavity  C  of  Figs,  i  and  2  is 
Farther  modifications  may  be  ob- 
tained by  omitting  the  cavity  C  of  Figs. 
I  and  2  while  leaving  the  internal  shape 
of  the  outlet  passage  and  the  external 
shape  of  the  casing  the  same  as  in  those 
figures.  In  another  construction,  Fig.  4.  in 
lieu  of  modifying  the  shape  of  the  neck 
a  diaphragm  D  is  provided  across  the  out- 
let, such  diaphragm  having  an  opening  E 
of  the  size  desire. 1.  In  still  another  con- 
struction. Fig.  S,  the  same  object  is  ac- 
complished by  providing  a  detachable  cone 
F  projecting  into  the  steam  main  G  and 
secured,  for  example,  by  having  a  flange 
H  on  the  cone  bolted  between  the  flanges 
of  the  valve  casing  and  steam  main.  The 
cone  F  has  a  continually  decreasing 
diameter     and     an     annular    cavity     /     is 


the    steam    main,    thereby    insuring    a    jet 
action  in   the   throat   or   smallest   part  of 

the      converging      and      diverging      piece.— 

Mechanical  En 


Transverse    Current     Gas     Engine 
Feed   Water  Heater 

Illustrated  herew  ith  1-  the  trai 
current  water  heater  manufactured  by  the 
Riblet  Heatei  Company,  of  Erie,  l'cim. 
1  h<  heater  complete  1-  shown  in 
Fig.  -'  shows  tin  front  and  back  eireulat- 
ing  plates  removed,  exposing  the  water 
passages.      I  he  heater  is  intended  to  heat 

water  from  either  the  exhaust  of  a  steam 
or  gas  engine,  and  is  designed  to  save  all 
the  heat  from  both  the  jacket  water  and 
exhaust  and  make  it  available  for  healing 
water  for  whatever  purpose  desired  in  the 
factory,  hotel,  office  building  or  laundry, 

This  feed-water  heater  is  made  entire- 
ly of  cast  iron.  Ii  has  no  tubes  to  cat 
leel  scale,  no  internal  joints  to  leak,  no 
floats  or  valves  to  require  attention,  and 
the  water  does  net  come  in  contact  with 
the  exhaust.  As  the  water  passagi  •  tfl 
always  accessible  by  removing  the  circula- 
tion plates  (see  Fig.  2),  they  can  he 
easily  cleaned  of  any  sediment  that  an 
occasional  flushing  out  fails  to  remove. 

The  construction  of  the  heater  consists 


fig.   5 

orifice  is  made  by  a  right  cone  A 
tegrally  with  the  valve  casing  B,  an  an- 
nular cavity  C  being  formed  between  the 
cone  and  the  casing.  The  cone  insures 
a  jet-like  action  on  the  issuing  steam,  and 
the  cavity  C   farther  assists  the  cushion- 


K1G.     I.       RIBLET    TRANSVERSE    CURR1 
WATER     HEATER 

formed  between   the   cone  and   the   steam      of  a  series  of  flat  rectangular  passages  1 


main  which  acts  in  the  same  way  as  the 
cavity  C  in  Figs.  1  and  2.  In  lieu  of  the 
cone  F  in  Fig.  5  a  converging  and  diverg- 
ing piece  K  (Fig.  6)  may  be  employed 
forming  a  contraction  at  the  entrance  to 


sufficient  number  to  give  the  reqm  1 
heating  surface,  the  exhaust  and  vv.  r 
■  j  alternating  and  extending  tn  ' 
versely  to  each  other,  but  with  their'  w  » 
integral,    and    the    whole    cast    111   a   - 
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To    this    section    at 
circulation   plates   which  direct  tin 

\haitst    .mhI    water   through    their 

1  xhaust   enters 

r  at   the   bottom,  passes   through 

1    ports   at   one   time 

any  hack  pressure  on  the  engine, 

k    ami    forth    through    the 

'heater    from    three  before 

reaching    the    exhaust    outlet    at    tl 

The   water  enters  the  healer  at   the  top, 

a  time, 


INTERIOR   OF    RIIILEI 


downwardly  in  a  transverse  and 

direction  to  that  of  the  exhaust, 

'its   way   the   hottest    water   just 

a  it    leaves    the    heater    at    the    bottom 

lough  the   -ection   heated  by  the 

xhaust.     When   more   convenient 

tiling,  this  order  can  be   reversed 

interfering  in   any   way   with   the 

c:  illation.      The    entire    heating    surface 

effective,    and    as    the    water    is 

agitated  the  maximum  amount 

:-  absorbed. 


Erwood   Reversible  Nonreturn 
\  alve 

This  valre  is  made  of  crucible  steel  for 
-  unds,  and  has  ample 
facilities  for  removing  the  valve  « 1 1  -k  ^  for 
inspection  and  repair,  1  sed  as  a  nonre 
turn  boiler  stop  valve  it  protects  the  steam 
line  from  the  loss  of  steam  in  ease  any- 
happens  to  the  boiler  and  auto- 
matically slim-  off  connections  with  the 
steam  lit 

mil;   automatic   in   both   di 
The  valve  is  always  -Inn  against  I 
1  1   and  cuts  the  boiler  in  and  out  of  set 
vice  when  the  steam  is  raised  or  ' 
It   can  also  be  used  on  any  water  or  gas 
pipe  where  the  volume  passing   the  pipe 
illing,    or    where    the 
pipe  line  is  ex]  sible  breakage. 

Its  operation  is  governed  by  velocity  and 


1  by  gravity,  it 
will  woik  equally  well  on  vertical  or  h.'ii- 
zontal    pipe.     This   valve   is   hand 
clusivel)  by  the  Triumph  Engineering  and 
Supply  Company,  -s.t  La  Salle  si: 
cago,  111 


A    Ma 


Turbi 


Rear     Admiral    George     W      Melville, 
fi  rmerlj    chief    engim  United 

States  Navy,  lias  designed  a  marine-tur- 
bine   gear    for    the    purpose    of    reducing 

the   necessarily   high    rotative    speed   of  tile 

efficient  turbine  to  the  relati 

10     which     the     screw     propeller 

adapted. 

ing   frame  supporting  two  spiral  g 
different  diameters,  the  smaller  of  which 
is  connected  to  the  turbine  shaft,  and  the 


ERWOOD     REVERSIBLE     NONRETURN     VALVE 


a  er  that 
for   which   the    valvi  ing   it   to 

11   varies 
the  velocity  nei 

Another    point    is    that    when    pressures 
are     equalized     the     valve     automatically 
and  is  provided  with  a  globe-valve 
bypass   made   it 

for  equalizing  pressure  when  starting.   By 
adjusting  link    the 

amount  ontrolled, 

this  depending 
consequent   density   of   the   steam,   and   as 

..  cting  mechanism  is 
valve,    it    may   be   adjusted    while    in    ser- 
vice.    The  arms,  visible  at  a   distance,  af- 
ford an  easy  means  of  indicating  whether 
the    valvi  ised    and    what 

volume  of  steam  is  passing.     By  suitable 

ions    it    can    '" 
hand,  or  can  be  arranged  for  electric  con- 
trol  if  desired.      As   it   has   1 


larger   1  ll<  r    shaft,   giving   the 

speed  reduction  for  which  it  may  he  de- 
There  lias  been  built  under  the  ■■■ 
supervision  of  Admiral  Melville  at  the 
house  Machine  Com- 
pany an  experimental  gear,  with  pinions 
of  steel  of  a  tensile  strength  of  90,000 
pounds  per  square  inch,  which  it 
pectcd     will     transmit     6000     horsi 

ire  22-inch   face  and   14  and 
iami  ur  and  will  be  ex- 
haustively   tested    by    means    of    a    water 
brake,  tl  tests  il   is  ex 

pected    will     furnish    data    for    th. 

onditions 

of   marine    ser\  ice.      The    di 

in  the   Unit  id  in  all 

I 
by      Vlmiral     Melville    and    his 
partner.    John     II.     Macalpine,    cot 
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I.  L      S.   1~    No.    379  Has  House- 
warming 


rnational   Union  ol 

klyn,    N.    N  . 

its  new    meet- 

hursday 

n  busi- 

rs  were  op 

,  friends.  President  Robert 

id   intro- 

rhomas    Kcenan,   a   member,   who 

terestingJj   o 

Am    entertainment   by    the    New 

York    "Bunch"    was    greatly    appreciated. 

There  were  refreshments.  The  officers  oi 

,re:     Robert  Wilson,  pi 
G    V    Milne,  vice-president;  S.  J.  Hickey, 
retary;     C.     J.     Pritchard, 
financial  secretary:  E.  J.  Sullivan,  corres- 
ponding secretary:  J.  W.  Cleary.  treasurer. 

On  Friday,  September  17.  there  will  be 
held    examinations    for    the    positions    of 

r  of  electrical  construction"  and 
"teacher  of  mechanical  drav 
foundry  work,"  in  the  'lay  and  night 
Chicago.  Application 
blanks  and  particulars  may  be  obtained 
at  the  examination  department.  Board  of 
Education,  room  820  Tribune  building, 
Chicago.     Telephone:     Central 

United    States    Chief    Forester 
Pinchot,   in   an   address   be  tore   the   City 
Los     Vngeles,    Cal.,    September    4. 
said:     "There   is  a  big   fight    coming   up 

in    the    next    Congress    and    it    will    be   on 
the  question   of   water-power   rigl 
men  who  control  water  power  in  the  end, 
unless  the  Government  control-  them,  will 
control  ind 


At  a  complimentary  dinner  ten 
Thomas  A.  Edison  by  the  General  Electric 
Company,   at    Poughkeepsie,    N.    Y.,    Sep- 
tember 2.  there  were  present  Mr. 
Edison  and  three  children. 


Business  Items 


.-  Moor  Iron  Compan 

orsepower 
*  boilers  for  the  Metropolitan  Electric 
Company.  Reading,  Penn. 

mpany.  of  Philadelphia, 

;    the    following    order-       Eber- 

orsepower 

■  .dorado   Fuel  and    Iron   Company.   Se- 

gundo.  Colo.,  one  265-horsepower  boiler. 

Th"    Crocker-Wheeler    Company,    manufac- 

Ajnpere, 

open  an  office 

in    the    Ford    building.    Detroit,    Mich.,    on   or 

-  ptember   10.     Charles   w.   Cross  will 

manager   of  this  branch. 

The  Cut  Company,  of  Bridgeport. 

Conn.,   manufacturer  of  the   Forbes   ; 

enl   in  busi- 
1  is  running  its  plant  ai  full  capacity  in 
all    departments.     This    company    ai- 

lies  of  two  of  the  largest  machines  of  its 
manufacture,  range  from   4  to   15  in 


,    p*ny,  Thomas,  W    Va., 
I  lanth  Citj  Electrli  Company,  Atlantic 
N     ,      :    ,.  large  orders  were  received  for 
export. 

very    prosperous    business    lor    ihls    ■■ 
greatest  earns  In  Bales  have  been  in  the  Middle 
i  i    the    Pacific   I  ""'   '"'vl 

Improvement.     On    the    basis    ol    the 
.  a    months'    returns   of   this      i 
running  at  the  i 
|ht  annum.     The  returns  for  June  were  35  per 
cent    larger  than  tor  June  om 
ol   the   branches   ol   the   buslne 
good  gains  Is  power  apparatus 

Work   lias  been   begun   upon   a    "•■■'■    I'1""    l"1 

.     .,,     mleboro, 

ere  wu]  be   a    mam   factory    building 

high    and   a   one 

..  er-planl   building,   150x60  feet,  which 

will"  also    contain    departments    tor    hardening, 

forging,  brazing,  japanning,  lacquering,  polishing, 

grinding,     nickel,     copper     and     brass     plating. 

The    plant,    which    will    cost     150, »,    will    be 

located  on  the  tracks  of  the  N.  Y.,  N.  H  &  H 
!;  o  i,  Wij]  be  readj  tot  o.  i  upancj  bj  the 
first  ol  the  year  and  will  emplc-3  250  band 
The  chief  production-  ol  the  companj  are  Moss- 
berg  wrenches  and  metal  spools  ami  reels;  and 
apidly  increasing  business  make-  a  larger 
factory  a  necessity. 

ilzers    utilizing    the    waste     heal    In 
aej    Que   gases   and   other   furnaces   have 

long     been    used    tor    pre    hearing    boiler  t I 

water   and    for   heating   water   for   Industrial 
0Ses.      Recently    a    similar   appliance    tor 
heating   air    to   be    used    for    drying   purposes 
for    heating   buildings   or   for    the    supply    ol 
fnrna,  .                    i    broughl   out   by   the  Green 
Fuel    Economizer    Company,    of     Matteawan, 
N.  Y.     This  apparatus  is  fully  Illustrated  and 
ribed    in    a    16-page     pamphlet     entitled, 
•■Th.-  Green  Patenl   Waste  Beat   Air  Heater, 
which   tiiis  company    is   now   distributing.      It 
is    pointed    out    thai    as    compared    with    the 
use  of  live  steam   tor  beating  air,  the  waste 
heal    air    heater    performs    the    functions    of 
both    boiler    and    heating    coll.      That     is.    it 
era  the  heat  directly  from  the  gases  ol 
.„   to   the  air   to  be  heated.     There- 
ming  the  same  temperatun 
I ,.|    air    one    square    fool    of    heating 
surface   in    the    air   heater   does    the    work    of 
one    squar.                     'Oiler    surface    plus   one 
square    fool    of    heating    coll    surface.      More- 
over,   bv    a    special     new     device    described    in 
this    pamphlet,    it    has    I n    possible    to    In- 
crease   the    rate    of    heal      transmission     by 
making  this  apparatus  much   more 
tnall    the    ordinary    hot-blasl    stove, 
to   which    II    is   also   superior   because   of   the 
provision   of  automatic   scrapers  because  of  the 
i  d    that    it 
ently    possible    to    heat     the    air    to 

temperatut  • It  -'■' '''s    Fahrenheit    by 

of  heat  that  would  otherwise  be 
,  3ted  thus  effecting  gt  »1  ei  onomies  in 
fuel    as    well    as    in    est    of    plant,    as    above 

out      The    Green    Fuel    I 
Company   will   Bupply   copies  of  this  bulletin 
to   Interested   persons   upon    request 


I   \n  RIENCED  1  SGINI  IK   wanted  to  $ 
rotai  .  an  i  om- 


Help  Wanted 

in  i  rfed 
Urn       About   »w    words    mxuet 

WANTED — Chiel   draftsman    or  engineer    for 

engine  wo  Poweh 

WANTED— Good    mechanical    designers    and 

detail    draft-men     for    machinery     manufacturer 

located    in   Wisconsin.     Box   98,    Power. 

W  WILD — Thoroughly      competent       steam 

that    can    sell    bigh- 

ods.      Address  "M.   M.  Go.,'     Poweb. 
VN    1  MGINEEB    in    each    town    to    sell    the 
.,     -team    boilers.     Write 
Martin  Grate  Co     281   Dearborn  si  .  I  bicago. 

,  rS  WANTED  to  sell  Burgmann  cele- 
brated 'engine  packings  in  territories  not  yet 
covered      See  our  advertisement  on  page  )>b. 


irifugal  pump-  to  minor. 
[ant  Hrms     Offers  to  be  sent  to  Box  300,  Powia, 

WANTED      I  I    watei    heater    del 

draftsman       who    has    had    •     pc 

designing 

educal  ion     and    com. 
...  desired.     Box  97,  Po«  i  a. 

\\  \  n  1  1  D      Vn    engim 

.,,,,.      eomroUtal 
.    m  i. iH. ii  ion 
ouglily    understand    latest     commercial 
and   apparatus      No   application    vsill  be  giro 
ol  esttb 
reputation    and     experience 
experience  and  salai  s 
Box  B,   P 

\     COMPANY    in     Dallas,     I 

foundry    and    n  a  op 

.     in    manufacture    "f    gas    and    gasolen 
engine-,  gas  pro.lu.ei-  and  possihlj   aul 
desire    to    procure    tin 

nt,      reliable      and      expenem 
capable    ol    designing    and    manufacturing   th 

I -u -fullv       \    hue    opportunity    for   II 

right     man       Vddress     W.     S      Myers,     Dan 
Oil  ,.  a  Myers  Mfe  i  a 

Situations  Wanted 

IdvertiscmenU  under  this  head  an 
for  25  cento  per  line.  About  six  uioi 
u  Km 

WANTED    -Position    as    engineer    in    elect' 
or      manufacturing     plant.      Experienced     wi 
Corliss   and   automatic   engines,   fire   and  wai. 
lilers      Box  i-\  P 
DESIGNER     AND    CHECKER.     > 
employed,   technical  graduate,  special! 
fugal  'and    reciprocating    pumps    and 
engine     wishes  other  position.     Box  I 
VSSOCI  \  I  K   MEMBER   A.  S.   M.  1 
in  •    engineei     having   eompleti  d 

and  reporl  leading  to  importai 
of  fuel  in  large  factory  plant,  i     opei 

ment  Eight  year-  of  piadi.  - 
ing  the  power  and  beating  expense  u 
B  i      13,  Power. 

AN    EXECUTIVE    POSITION    bj 
cal    publicist     with    engineering    education 

training,     reputation     and     g 1     ■'■■■ 

pmi-ible    po-itions    in 
ol    l  ,.-   large  elect  ileal   manufacturing 
and  the  1     s    geologieal  -urvcy.  and  mdcpenil 
work.      Box   16,  Poweh. 

FIRST-!  I  VSS  ENGINEER,  vout 
present  having  charge  of  a.c.  plain 
wit  i  bulb  Corliss  and  automatic  engii 
,  iange  Experienced  with  a.c.  and  d  I 
erators,  all  kinds  of  engine-,  boiler-,  air 
pressors. philips,  indicator  tests,  etc.,  I 
uate.      First-class   reference-   covering 

me    as    engineer    111    lame    plant 
gmeer,"     MS   Mam    Street,    nneollta,    N.    \- 
POSITION     WANTED    the    year 

a-i-lant    engineer    in    .,(1    oi     T 

plain  Fifteen  year-'  experience  as  engine. 

charge  of  ire-making  plant-.  Graduated  Ml 
H    r   courses  ol  I    C   S       Have  charge  a 
of      15-ton      compression      machine       \m 
employed    bj     the    year    and    desire   a   chi 
,  ■,,,,     come     immediately.     Age     30; 
Box    14,   l'ov.ni. 

Miscellaneous 

Advertisement*    under    this     head    an 
for    i:>   cenls    per    line.     Abotd    six    ivoras    « 

"    '""  '  aim 

PATENTS    secured.     ('.    L.    Parkei 
of  Patent-.   1  McGill  Bldg  .  Washington,  D 

\\  VNTED— About    a   200-horsepow. 
furnace    holler    for    100.  pound 
Vddress,   in-  Cedar  Point  Resort  Co..  Sani 

\\Y  FIRM  or  engineer  in  charge  ■ 
plant    that    i-   troubled    with    Male   ...   the  I 

,'a„   gel    absolute!*    free.   t    """'•'" 

reducing  wheel  made,  with  velvet -lined  mail 
case       1  in      particulars     a. hire--     ..real 
Chemical   Work-.   Manitowoc,   Wis. 

W  iNTFD  —  'Hie     direct-connected     25" 
or  ttiree   wire  current    generating  outfit  " 

:; ilowall     '  ai l  ••         \'l'l. '"- 

Cedar   Point    Resort    Co.,  Sandusky.     >• 


For  Sale 

Advertisement*     undi  r    tlii-     head 
for    .'.".    cents    per    lim       About    six    words™ 
•  I  lim  . 

150  HORSEPOWER  tandem  corap. 
11-  engine  in  good  order;  16-foot  wheel 
fa..-.      F.    W.   Iredell.   11    Broadway.   V 

FOR     SALE— 20x48     Wheelq.  I 
two    72'xl8'    high    pressure    tubular 
good     condition     cheap       ^ddres 
Box  2,  Station  A,  Cincinnati.  Ohio. 

FOR    SALE— 250-horsepower  Lane  *    ^ 
Corliss  engine,   18x42  cylinder:  engini 
for   our   work    and    will    be    replaced  soc 
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Materials     for     Pipe     Lin 

Piping,    Fittings     and     Valves     Used      in     Power     House     Installations; 
a      Discussion     of     the     Most     Suitable     Material     (or     Each     Purpose 


B  Y 


WILLIAM 


D 


E  N  N  I  S 


e  s 


Until  the  advent  of  comparatively  high 

:eam  pressures,  pipe   lines   were   put   to- 

cthcr   with    wrought-iron    pipe,   cast-iron 

nd    screwed    joints.      Tlie    valves 

tre  iron  body,  of  the  globe  or  gate  type, 

•it  or  bronze  seats.  "Making-up" 

•in t -   were  unions  or  flange   unions;   the 

n   the   latter   being   of   rubber   or 

imilar   composition. 

Pipes 

ly     most     of    the    piping    of    the 

lay    conforms    approximately    to 

rilications.     Such  moditications  as 

ise    fn  in    the    nature   of   the    fluid 

nveyed   and    it-    pressure    and   tempera- 

irc.  What  is  known  as  "wrought"  or 
pipe   is   still   in   conini.m   n-c.   al- 

lough  brass,  copper,  cast-iron  am  1 

n    pipes    are    used    for    special    pin 

I  well  as  various  built-up 

■  usually  called  "wrought  iron"  pipe  is 
1:    very    little    genuine    wrought 

■'•n  being  usi  d.     Wr    light   pipi    i 


!'"..   I.     WROUGHT- IKON    0XE-HALF-1NI   I!    PIPE 

•   "merchant."    "full    weight"    or    "stand 
'  1,"    "extra-strong"    and    "double    extra- 
I'he  thicknesses  and   weights  in- 
iively   and   are   tabulated   in 
talogs.      "Merchant 
lay  vary  a>  much  as  S  per  cent,  from  the 
thickness   for   "full-weight"   pipe. 
•    'ion    in    weight,    with    the    other 
ed  .1  per  cent,  from 
rlards. 
ip  to   ij  inches  in   size  are  desig- 
thc    nominal    inside    diameter--: 
i j  inch.-  are  specified  by  their 
Iside  diameters.     There  i-   I 

these    larger   pipes. 

they    are    m 

k:  for  heavy  service,  the  14-  and 

inch   thick  :  the   16-, 

ind    22-inch    are    ?i    inch    thick: 

24-inch    pipe   is    11/16   inch    thick. 

larger   than    12    inches,    and    all 

extra-strong    and    double    extra- 

ipe.   are    furnished,    unless    other- 

•vitli    plain    ends,    without 

-    couplings.      Smaller    sizes    of 


merchant  or  full-weight  pipe  are  threaded 
and  coupled.  All  pipe  larger  tha 
inch  is  lap-welded.  The  change-  111 
thickness  and  weight  of  the  various  grade-, 
are  made  b)  varying  the  inside  diameter 
only.  The  outside  diameter  remains  con- 
slant,   so   thai  of  pipe  ma}    be 

threaded  into  an)  grade  of  fitting,  Range, 
colliding  or  v; 

For  l<  1    sures,  mosl 

gas    lines,    and    for   minor    purpos 
erally,    merchant    pip<     1-    suitable.      For 
compressed  air      lines      and      steam      lines 
carrying    not    o\er    too   pounds    pressure, 
the  full 

For     high-pressure     steam     lines     having 
threaded     or  •-.     extra-strong 

hut    if   a.  tit 


PIG.   3.    GALVANIZED   SPIRAL-RIVETED   PIPE 

adopted,    the-    ftill-wei|  entirely 

satisfactory    at    all    reasonable    pn 
Wrought   pipe    should   never  be   used    for 
either  h  -meeting 

directly    to    boilers    or    located    at    other 
points  v 
extreme    -train    should    he    always 

■  pjp 

n  hydraulic  lines  carryinj 

4000  pi  111 

drawn     tubing     should     he 

less  tube-  i-  preferabli  :h  lower 


pressures.     No  wrought  pipe  should  ever 
b(    buried    in   the    soil.      No   pipe   lighter 

Full-weight"    should    ever 
ior    benl     work.       Spi  material 

i-  necessary  in  pipe   for   this   purp 
for  flared-over  joint-. 
"Galvanized-iron"      pipe      is     ordinary 
pipe  having   received  a  galvaniz- 
ades  are  tin 
for     wrought     pipe,     although     the 
si  Idi  im  madi 
vanized  pipe   may  be  used   for     old   water 
on  lines  ol  comparatively  small  size.    The 
merchant  or  full  weight  grade  is  sufficient- 
ly heavj    for  mi 

mi    boiler-blowofl    lines,    the    extra-strong 
gradi    1-  spei 

Brass    pipe    for    important'  work    should 
not   the  thin  tubing 
used    for   hand    rails   and    ornamentation. 
It  should  be  threaded  to  the  wroi 

lard       li    i-    used    for    small   lines 
carrying  hot   water  at   all   usual   pressures. 

Galvanized    spiral-riveted   pipe    (I 
is   riveted   up  of  thin  Ivanized 


BcTl  a. 11!  Spigot  FluiiKi-d 

Jtnr,  -V.r. 
FIG.   4.     TWO   STYLES  OF   CAST-IRON    PIPE   ENDS 

iron,    with    galvanized    rivets    forming    a 

helical  -earn.  The  gage  of  metal  to  he  em- 
ployed should  be  specified  for  each  diam- 
eter used.  It  i-  commonly  employed  for 
exhaust    lines,   beyond    the   back-pressure 

or  automatic  relief  valve.  Table  1  gives 
the  commercial   gages   and   weights.     The 

"standard    gage"    is    the    one    used    for    the 

mentii  >ned. 
ron  pipe  i-  made  in  a  great  variety 
of  thicknesses  and  weights.*    The  various 

manufacturer-      tabul:  ides      for 

various  heads.    "Full-weight" 

or  "standard-weight" 

bi     understood    as    the    grade    ordinarily 

adopted  for  230-fool   head.     "Extra-heavy 

11    pipe    should 

•   ndard   dimensions    for   250 

■    li-ted 

Cast-irot 


•Tim  ordinary   "bell  nnri-vnlznt"   lend  palled, 
A    ordinarily    1 
(ri-.mnd    iv.itcr    plpi-i    only.       In      nowi>r  nlnnl 
tvnrk.  flnoirnd-pnd  plpp  is  used.      I'i-'     I   Bhows 
I>oth   forms 


i  ly  large 
ften  used 

■ 

•  pipe.     The  standard 
king  pressures 
nd  the  extra- 
including 

r  pipe  may  be  seamless  drawn  (up 

may  be  brazed 

used  than  for- 

since   the   ductility   and   flexibility 

I  by  high 

temperature.    It  i-  still  generally  employed 


TABLE    1   -   DSCAL   WEIGHTS   OF   SPIRAL- 
\I.\  VNIZED  PIPE. 
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to  convey  liquids  subject  to  contamination, 

like   milk. 

Pipe  Fittings 

Pipe  'ittings  arc  made  of  cast  iron. 
malleable  iron,  cast  steel,  brass  or  forged 
still.  They  are  graded  as  "light-weight," 
"standard  -  weight,"      "medium  -  heavy," 

"extra-heavy"  and  "special."  The  first, 
third  and  fifth  of  these  grades  are  not 
made  by  many  manufacturers.  Fittings 
"standard"  and  "long- 
turn,"  according  to  the  radius  of  curva- 
ture.    (See  Fig.  5.)     Galvanized  cast-iron 
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Approxt- 

I>i- 

Double 

lengths,  in- 

Extra- 

Standard 

cluding 

Inch. 

3 

20 

18 

4 

is 

16 

.. 

30 

- 

16 

is 

16 

14 

• 

18 

16 

14 

8 

14 

9 

- 

16 

14 

10 

14 

12 

11 

16 

14 

12 

11' 

16 

14   00 

14 

12 

13 

16-14T 

14 

12 

11 

11 

20.00 

12 

10 

15 

14     ' 

22  00 

12 

10 

16 

14 

24   00 

12 

11) 

Is 

14 

12 

10 

14 

12 

in 

12 

10 

8 

21 

12 

10 

8 

1'2 

- 

10 

8 

10 

8. 

6 

30 

to 

8 

6 

32 

10 

• 

- 

6 

36 

1(1 

8 

6 

40 

10 

106.00 

8 

6 

TABLE  2.     WEIGHTS   AND  DIMENSIONS 

01    C  v-'I-Ue  IN  PIPE. 


1     230-11 . 

250-lb. 

I." 

Pies 

-ure.t 

Weigh! 

Pipe 

per 

Size. 

Thick- 

Thick- 

Length 

Inches. 

I>er  Foot. 

ness. 

(12(1.). 

3 

0.43 

11   .". 

0.36 

4 

h    16 

20    1 

0.36 

215 

5 

6 

33  3 

0.42 

3;.ii 

7 

0.56 

4  1    ;, 

8 

- 

53(1 

9 

0.62 

10 

0.65 

0.53 

12 

0.71 

910 

14 

n  r: 

111.  a 

0.61 

1,150 

15 

16 

138  7 

0.65 

1.390 

is 

0.69 

20 

0.96 

0.72 

1.02 

230  2 

24 

1   08 

2. .-..".11 

30 

1    28 

0.91 

36 

1    46 

1.02 

40 

42 

1    13 

Is 

1.84 

1   25 

7,920 

*R.  D.  Woor]  A-  Co. 

England     Water     Works     Association. 
This   li-'  tor   l^-ll-arul-stiieot    ends, 

but  it  is  satisfactory  tor  flanged  pipe  as  well. 


in  marine  work  on  account  of  the  sharp 
bends  which  may  be  made.  There  are  few- 
stationary  applications  in  which  copper  is 
now   used.    Block-tin   pipes   are   employed 


low.  "Semi-steel"  is  made  of  a  mixture 
.it'  about  60  per  cent,  cast  iron  and  40 
per  cent,  steel  scrap,  ["his  gives  a  homey 
geneous  casting,  with  a  tensile  strength  of 
above  30,000  pounds.  Gun  iron  is  cast 
iron  running  low  in  silicon  and  phos- 
phorus, and  having  comparatively  less  nf 
Don  in  the  graphite  state  than  has 
ordinary  iron.  This  give-  a  strong  dia- 
gramed iron  with  a  tensile  strength  easily 
above  30,000  pounds.     Both  gun 

ieen  quite  widely  used 
for  high  pressures  and  superheat,  bul  witfl 
out  general  satisfaction.* 


Standard    Ice 




'--~-T~~"~\ 



\  \ 
\  \ 

v,                             1  \ 

4 

Long  Turn  Tec 


Long  Turn  Ui 


FIG.    5.     STANDARD    AND   LONG-TURN    FITTINGS 


o 


Hydraulic  EU  Hydraulic  Tee  to-r,t.r. 

FIG.   6.     HIGH-PRESSURE  FORGED  FITTINGS 


fittings  are  of  course  obtainable.  Special 
grades  of  cast  iron,  known  as  "gun  iron" 
Or   "semi-steel."   are    sometimes   used 

Comparing  soft  steel,  wrought  iron,  mal- 
leable iron  and  cast  iron  with  one  another, 
we  find  the  percentage  of  metallic  iron  to 
decrease  steadily,  and  the  proportions  of 
silicon,  phosphorus,  sulphur  and  man- 
ganese to  increase.  Soft  steel  and  wrought 
iron  contain  very  little  carbon,  while 
malleable  iron  or  cast  iron  contains  usual- 
ly over  3  per  cent.  This  exists  in  two 
forms;  (1)  in  chemical  combination,  and 
(2)  by  itself,  or  as  "graphite"  carbon.  The 
combined  carbon  in  malleable  iron  is  very 


Malleable-iron  fittings  have  been  popula 
for  small  work,  but  are  now  being  intro 
duced  in  sizes  up  to  12  inches.  Malleabl 
iron  is  softer  and  less  brittle  than  ca; 
iron,  and  stands  a  transverse  strain  muc 
better.  The  bursting  strength  of  malleable 
iron  fittings  is  much  higher  than  that  ' 
those  made  of  cast  iron.  Tests  have  slum 
that  the  usual  factor  of  safety  in  malli 
able-fitting     installations,     pressure    aim 


•While  east  iron  is  ordinarily  unaftVt 
by  temperatures  below  1300  degrees  Fahrf 
heit,  the  rapid  fluctuations  of  teroperatu 
and  the  action  of  liquid  particles  appear 
lead  to  its  deterioration  in  service  on  sup 
heated   steam. 
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Considered,  is  often  JO'.j  30  or  oven  more. 
Fittings  seldom  fail,  however,  because  of 
the  'internal  pressure  applied;  and  they 
need  to  be  amply  strong  to  withstand  the 

uncertain    and    enormous    strains    due    to 
vibration,  expansion,  etc. 
For  high  steam  pressures  and  superheat, 

including  Ranges  1  should  be  of 
sound,  annealed  east  steel,  extra-heavy, 
Bog-turn.  For  high  pressures  without 
superheat,  gun-iron  or  semi-steel,  extra- 
heavy,    long-turn    fittings    should    be    em- 

For  pressures  of  from  50  to  t-'5 
bonds,  extra-heavy  long-turn  east-iron 
is  suitable.  Standard-weight  cast  iron  may 
be  used  on  low-pressure  steam  lin 
on  air  lines.  The  long-turn  fitting  is  to 
be    preferred    in    these    cases.      Cast-iron 


I  fitting  for  high-pressure  hydraulic 

work  is  one  made  <^i  a  s,,li,|  steel    I 

The  larger  sizes  maj   be  made  ..f  sound. 

annealed    east    steel.       The    weights    should 

be  special,  to  suit  the  pressure  carried. 
Forged  fittings  are  regularly  made  in  the 
smaller  sizes,  for  pressures  up  to  5000 
pounds   (Fig.  6).     "Light-weight" 

be   used,   if   at    all.  onl)    on    free  ex- 
haust lines.     The  "medium-heavy"   fittings 
cost  very   little  less  than  "extra-heavy." 
Gaskets  for  high-temperature  pipe  lines 

are   best    made   of   a    thin,   nan   n\ 

soft  steel.  Corrugated  copper  gaskets  may 
be  used  for  high  pressures,  without  super- 
■  .ii  Special  asbestos  or  other  gaskets 
oi  compressed  organic  matters  are  also 
advocated  for  these  conditions.     For  low- 


\    \l  VKS 

or    Kate 

type,    the    globe    occurring    in    both    the 
straight   and   angle    forms.      ( Angle   gate 

valves    are    sometimes    made;    the 
a-  an  ordinary  gate,  but  I 

is  a  com 

-).     The    gate    valve    gi 
ample    straight    passage,    with    little    fric- 
tion; the  globe  valve  is  more  rcadi!\    kept 
tight.     The  gate   valve   can   generallj    be 
placed    in    am     location;    the    globe    valve 


&     GLOBE    VALVE;    SHOWING    LODGMENT 
OF   WATER    IN    PIPE 


FIG.   0.     OUTSIDE-SCBEW    AND   VUKt  WEDGE  GATE  VALVE,  WITH   BYPASS 


tandard-weight   long-turn   fittings   should 
•    employed    f,,r  cold   water  at   pressures 

pounds,  and  extra-heavy 
t  the  same  class  for  higher  pressures, 
n  the  smaller  "screwed-joint"  sizes,  gal- 
anized-iron  fittings  may  be  adopted  for 
"Id  water.  For  hot  water,  the  smaller- 
ized  fittings  should  be  long-turn  brass, 
nd  the  larger  may  be  long-turn  cast  iron. 
tandard-weight  material  will  answer  for 
ressurcs  below  75  pounds.  Boiler-blow- 
fT  lines  should  have  extra-heavy  long- 
lm  cast-iron  or  galvanized-iron  fittings. 


pressure  steam,  rubber-composition  gas- 
kets are  satisfactory.  There  are  very  few 
gaskets  that  give  satisfaction  on  air  lines. 
'  these  are  patented  or  proprietary 
compositions.  Some  form  of  rubber  is 
generally  used  for  cold  water,  but  the 
corrugated-copper  gasket  is  best  if  the 
id  should  always  be 
used  for  hot  water.  for  high-pressure 
hydraulic  lines  the  ground  joint  is  some- 
times the  only  satisfactory  joint;  but 
leather  or  fiber  gaskets  or  very  narrow 
soft-metal  gaskets  are  often  u*cd. 


must  be  I  it  the  general  piping 

The  globe  valve  is  seldo 
on  water  piping.  The  effect  of  locating  a 
Ive  on  a  horizontal  steam  pipe  is 
indicated  in  Fig.  8.  Gate  valves  are  made 
in  two  styles:  With  the  double  flat  gate 
having  a  wedge  between  (Fig.  n)  and 
with  a  double-faced  wedge  gate  (  bigs,  g 
and  10).  The  latter  type  is  more  generally 
used  in  power  plants.  Valve  bod 
usually  of  bronze  or  of  some  grade  of 
cast  iron  or  steel  From  the  standpoint  of 
cost,  bronze  valves  are  usually  applicable 


onl)    in  lives    are 

erewi  d    (  Fig.    t-'  i    or 

the  latter  beii 

mlj    in    the    larg(  r    si  i  -      Gate 

ire    made    either   with    an   "inside 

screw,"  the  gate   ri-iue.  on  the  -crow  in- 
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glance  will  indicate  whether  a  vah 
type  i>  open  nr  closed;  and  there  is  no 
danger  of  wearing  out  an  inside  thread 
and  thus  rendering  the.  valve  inoperative 
critical  moment.  Valves  arc  made 
of    various    weights,    corresponding    with 
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compressed  air  lines,  valves  will  have  cast! 
iron  nr  bron  :e  bodies,  bron  :c  spindles  and 
seats,  and  will  be  of  medium  or  extra] 
heavj  grade.  Bypasses  are  usuall)  neced 
sary  on  sizes  above  8-inch. 
For  cold  water  at   low   pressure,  valves 


INSIDE-SCREW    WEDGE   GATE  VALVE,   Willi    BYPASS 


!  5.  There  arc  only  two  stand- 
ards for  flange  drilling,  however. 

For  superheated  steam,  gate  valves  give 
much  trouble.  All  valves  on  this  class 
of  work  should  have  bodies  of  bronze  or 
of  sound,  annealed  cast  steel,  extra-heavy, 
ribbed,  with  bypasses  if  larger  than  5  inch. 
Soft-steel  seat-  give  good  service;  spindles 
and  seats  of  nickel  steel,  nickel  and  man- 
bronze  are  also  used. 

For  ordinary  high  pressures,  bronze  or 
extra-heavy  ribbed-body  cast-iron  valves, 
with  bronze  spindles  and  scats,  and  in 
Other  respects  like  those  used  for  super- 
heat,  are   satisfactory. 

For     medium     pressures     (50     to     125 

pound-),  the  ribbing  may  be  omitted,  and 

are   unnecessary   in   sizes  below 

S-inch.     For  low-pressure  steam  lines,  or 


jwn*r 

FIG.    12.     SCREW-TOP  GLOPE  VALVE 


FIG.    II.     IX1CBLE  GATE  VALVE 

side  the  body:  as  in  Fig.  10,  or  with  "out- 
side screw  and  yoke."  in  which  the  gate 
th  the  screw,  and  the  screw  itself 
through  a  nut  at  the  top  of  the 
yoke.  The  yoke  type  of  valve  is  more 
expensive,  but  is  better   (see   Fig.  9).     A 


FIG.    14 


tC    STOP    VALVE 


dinary  standard-weight  valves  of  the  same 
description  will  be  used.  Bypasses  are 
seldom  necessary  in  sizes  below  12-inch, 
for  such  service.  A  "medium-weight" 
valve   i-  ised   on   vacuum   lines 

on  account   of  its   greater   stiffness.      For 


should    be    standard-wcial 
bronze,    with   bronze    spindles   and   bab  I 
scat-.      Si/e-    above    to-inch    usually  I' 
bypasses.      High-pressure    cold    water 
quires    extra-heavy     bodies    and    bypa 
down  to  about  6  inch  size.     For  hot  Wi  ■ 


her  ji.  igog 

ie  preceding  specifications  apply,  except- 
ion ;e  seats  arc  commonl 
iler-blowoff  connections,  ordinary 
gate  valves  arc  seldom  em 
iod     specially     designed 
ould  l>e  installed,  or  in  lieu  there- 
isbesti  s-packed  cock.     Val 
ydraulic  work  arc  always  special  and  sat- 
valves  arc  obtainable  from  a  verj 
mifacturers    only.      One    form    of 
cdraulic  valve  is  shown  in  Fig.   i  i 


Erecting  an   Engine 

B>     F.    \\  I  EC  v.  i 

tit  the  engine  bed  leveled  and  the 
and  crosshead  in  position,  the  .->  1 
liiuy  be  put  in  place.  First  clean  Hu- 
nt" the  cylinder  and  bed  carefully, 
rrsink  the  stud   holes  in   the  bed   to 


o 


ive  any  bur-  that  may  rise  around 
feds,  make  sure  that  the  Minis  are 
ided  far  enough  to  clamp  tightly  and 
urc  the  bore  of  the  bed  and  boss  of 
cylinder  carefully,  as  it  sometimes 
ens  that  tl  tightly  and  pre- 

the  cylinder  from  pulling  up  face 
ice.  The  cylinder  can 
'.  leveled  and  pulled  up  tightly  by 
{  over  the  studs  two  or  three  times, 
ter  removing  the  cylinder  head  and 
n  a  line  can  be  stretched  through 
center  of  the  engine.  A  good  thin 
tg  line,   preferably   silk,   is   about    the 

material   for   this   purpose.      Measure 
making  eight  or  •■ 

-  on   a  pencil.     If.    for   instance,   ten 

-  take  5   iti  inch   space   on  tin 

•inedc  line  will  then  be  1  .}_'  inch  in 
ictcr.  which  is  about  the  right  thick- 
ape  a  piece  of  wood  as  shown  in 
>.  -lip  it  over  one  of  the  head  studs 
clamp  it  tight  with  the  nut.     Provide 

support   for   the   line 
N  crank  <Ii-ks  and  a  trifle  below  the 
the   shaft    by   clamping   anj 
;ing     on     the      main-bearing 
by  raising  a  stand  from  the 
Remove  the  crosshead  pin,  or  the 
id  if  the   pin   is   stationary, 
turn  the  crank  pin  below  the  center- 
Tie  a  Hal  peg  to  the  end  of  the  line- 
dot   1  i   the   head  1 
run  the  line  to  the  crank  end.   pull 
ie  line  can  stand  and  holding  it  near 
■  liter  of  the  crank  pin  make  several 

-  around  the  crank-end  support,  which 
Id  be  round.  Then  secure  the  line  by 
:  or  weighting  it. 

ake  two  tram  -ticks,  one  for  the  guide 
one  for  the  cylinder.  1  /04  inch  shorter 
the  radius  of  each   to  allow    for  one- 
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half    the    thickness    of    the    line.       Shape    a 

w 1  iod  to  pencil  -1  -.    and 
pin    into    each    end.      Set    the    lim 
center   at    the   head    end    by    u-iiii:    the   cyl- 
inder tram    -tick   and  about   central   to  the 
crank  pin  and  di-k  at  the  crank  end,  and 

.  in  to  set  it  careful!} 
shifting  the  peg  at  the  head  end,  raising 
ink    end    1>\    shoving 
paper-  or  a  slant  piece  of  wood  under  it 
and   shifting  the  first   turn   sideways   until 
the   line   is   central    and    cxactlj    parallel    to 
the  bore  of  the  guide.     Always   lake  hold 
of   the    tram    s'ick    near    th< 
the    slightest    touch   on    the   line 
felt.     Never  allcw   the   pin   to  strike  the 
line  full,  but  drive  in  the  pin  until  it  just 
barely    touches    and    an    accurate    job    will 
be  possible.      Where  the  bore  of  tl 
i-  a  little  larger  at  the  crank  end,  it  i-  ncc- 
■  1  ,:ni  -ticks  of  slightl) 
different    '  papei    under 

the   tram    stick    at    the   larger   end. 

Now    take    the   cylinder   tram    stick    and 
if  the  line  is  central  and 
all,    parallel    to    the    cylinder    wall-.       In 
I  in-  -rem-  strange 
at  the  tirst  glance.     A  bed  i-  placed  on  the 
boring-mill  table,  squared  up  to  the  hous 
the  main   bearing,   clamped   down 
ide,  cj  Under   -eat  and 
ting.    The 
cylinder  is   bored  and    faced   in   the   same 
manner,  and  -till  when  both  are  bolted  to- 
gether the  cylinder  i-  out   of  parallel  nine 
cases   in   ten   and   often   out    .if  center.      To 
relj     on    machine    wo  r    aline- 

ition,  and 
a  careful  builder  will  not  take  such 
chance-.  A  good  machine  tool,  when  care- 


fully operated,  might  turn  out  a  number 
of  true  bed-  or  cylinders  in  SUO 
hut  to  rely  on  such  performance  for 
hundreds  of  piece-  i-  unsafe  Besides 
some  holt  may  become  loose  anil  if  it  i- 
not  noticed  something  will  be  out  of  line. 
If  it  is  pulled  up  hard  at  the  time  it  might 
produce  an  equally  bad  effect  t!: 
way.      When  tions      are     not 

noticed  on  the  erecting  floor,  they  will 
tend  to  cause  no  end  of  trouble  and  ex- 
pense to  all  concerned. 
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to  gel  p  irallel  to  the  guide 

1-    comparative!)    easj    and    inexpensive. 

In    Fig     J   let 

tion  of  the  cylinder  bore  close  to  tin  bed 
li  //  it-  p.  sition  at  the  head  end, 
which  i-,  for  example,  0.018  mcb.  01  -i\ 
thicknesses  of  writing  papei  low,  and  0.012 
inch,    or     foul  to    the     right, 

when    11  the    line    at    l!  - 

end  countcrbore.  Now  find  two  point- 
in    the    same    circle    which    are    equidistant 

bin.    \  i/..    the    point-    iV,    A  .   and 
at   right  angle-  to  these  are  the  p.  nit-  ./    /.' 
iatiotl    from   the  lin,        I 
uit-  make  two  straight  chalk  line, 
from    the    In  .nl      to   crank,  rid 

inside  of  the  cylinder  and  outside  on  the 
crank-end  cylinder  head  (false  head),  ami 
on  the  bed. 

Now  tram  at  the  head  end  counter!),  re 
at  ./.  anil  suppose  it  take-  eight  papers 
under  the  tram  -tick  to  toucfl  the  line  and 
two  papers  at  ./  on  the  crank  end  counter 


bore  the  distance  between  the  two 
countcrbore-  i-.  say,  t8  inches  and  the 
n  from  parallel  -i\  papers,  one 
paper  to  everj  .!  inches,  or  0.001  inch  to 
the    inch.      Thi  i  bore    or    cyl- 

inder -eat  are  15  inches  in  diameter,  so 
that  0.015  inch  ha-  to  be  taken  off  the  bed 
or  the  front  cylinder  head  at  />'  to  make 
the  cylinder  parallel.  An  experiem 
can  go  right  ahead  with  this,  but  it  is 
safer  to  make  up  the  required  th 
with  liner  -beet-  ..r  brush  copper  L01  sen 
the  cylinder  and  pack   the  sheet    b 

the    cylinder    and    bed    at    point    ./         \rr 
tightening    up    reset    the    line    to    tl 
and  try  the  cylinder  again   with   the  tram 
stick.      It    might    take    some    changing    and 

perhaps  shifting  of  tb.-  packing  to  gel  the 

cylinder    right    to    the    line.      When    it    is 
parallel,    mark    the    -pot    at    which 

ing  wa-  placed,  take  off  the  cyl- 
inder   and    mark    tin-    point    diametrically 
false  brad  i-  used,  it 

can   be   clamped    to   the    table   of  a    vertical 

boring   mill    in    such    a    way    that    tl 

will  clear  point   II,  or  I   packing. 

inch  when  it  begins  to  cut  at  the 

marked    point.      The    point-    N     X     should 
..lit    n.007    inch,    and    this    can    be 
measured  with  .  Fig.  .}.  which 

a  builder,  erecting  man  or  engineer  should 
have.       \   thin   cut    will   then  finish   the  job. 
If   the    bed    has    to   he    trued    off,    set   a 
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I 

re  :ii   point  .1 

Make 

- 
rk  the  whol< 

■ 
refully    the    cylinder    must 

nter,  the 
i  iuld  be  noti  d 

or  scraped  ac- 

I  m  t  amount  I 

I  inch  and  hardly  ever  will.     The 

.1  'I  over  while 

is   in  the  cylinder,  as  the   bottom 

tsure  equall} 

r  r.-il  to  the  line 
under  all  circuit  -  central  to  the 

cylinder 

Al.iNtMF.XT    OF    Crosshead 

The  blade  of  a  large  try-square  should 
now   be   placed    agai  of   the 

■1  huh.  the  inside  edge  of  the  butt 

parallel  to  the  liu< 

I  is  in  line  horizontally.  The 
bottom   shoe  will   have   to  be   sci 

suit    the    line,    then    the    top 

The  line  must 
■ 

ist  be  parall 
to  avi  id  trouble  when  fit 
connecting  rod.     It  i  ius  mat- 

ter if  the  line  is  riot  more  than  i  (>\  inch 
ild  be  noted  and  the 
wristpin  d    on    the    cli 

only  when  they  are  being  fitted   to  bring 
the  rod  as  central  as  possible. 

Alinement   of   Shaft 
Next  comes  the  alinement  of  the  -haft. 
The  oh 

path  of  the  crank  pin  parallel   to  the  line, 
men  caliper  the  shaft  par- 
allel to  the  housing  of  the  main  bearing, 
t  run  . 

the   bed   or   the  head   end 
cylinder    and    tram    parallel    to    that,    but. 

work,   and   th;  I 

erecting  man  lias  the  duty  of  checking  up 

k.     Turn  the  shaft  until  il 
pin.    which    should    be   under   the    line,    is 
nk  end.  and  measure 
to   the    line    fr 
and-  washer.     Keep  the  cal 
under    I  if   the 

crank  pin  is  in  the  same  position  relative 
to  the  line.     It  is  not  necessary  for  the  line 

exactly  through  the  center 
pin.     A  deviation  of  1/64  inch  to 

ngth  will  not  hurt, 
but  the  path  of  the  pin  mu-t  be  paralli  1 
to  the  line. 

The   main   bearings   have   I 
to  throw  the  shaft  at  right  angle 
line.     This  dees  not  take  much  time  with 
side-crank  shafl  ring  can 

be   shifted   to   suit,   but   it   i 


.  as  the 

than    the 

rank.       In 

after  the  shaft  is  in 

le   length   and   two-thirds   of  the 
circumference  of  each   part.     It   is   some- 
times   necessarj    to    lake    out    tin 
liner   or   quarter   block    to    scrape    it    and 


FIG.     5 

allow  f.  r  the  1  the  shaft, 

ly  where  the  bottom  quarter  is  not 
tret  to   follow   the  take-up  of  thi 
The  cap  piece  in  f.  ur-part  bearings  should 

be    fitted    to    a    good    bearing,    and    after 

that  the  cap  rai  0.004  1 6 

inch    to    allow    space    foi  oil       A    cap 

pulled    down    without    this    clearance    will 
cause  the  bearing  to  heat   up. 

It    is   necessary    to    determine    how    near 
the  line  passes  to  the   center  of  the  shaft. 
over   1/16  inch 


he   corn  eti  d.      If   the  cent' 
1-  below   the  line,  it  will  increase  the  irav. 
rank    pin     from    center    to    centi; 

ingly  on   the   und«  1  differtni 

being  about    Dili  1    the  amount  tl 

liable   to  creai 

"i     31  tting    the    valves,    besides  i 
evei    ing     t In      pn 
Hides,    and    p<  1  lia]is    decreasing   t 
1  li'ectn  e  power   of  the  engine. 

ig  -  have  been  fitted  * 
snugly,  the  shafl  should  be  turned  o* 
one  full  revolution  and  the  pi 
where  it  turns  hard.  A  pcrfei  1 
shaft  will  turn  with  even  friction  and 
creased  friction  at  places  is  a  sign  tl 
the  shaft  is  out  of  round  in  its  hearin 
I  he  high  points  should  he  marki  'I  oil 
Up  quarters  and  the  shaft  taken 
and  calipered.     If  il  is  out  more  than  0.< 

1   two  tissue  papei  s,  11  bee  1 
cssary   to  1       1      '  ■■ 

and  carefully  skinned  or  ground  .. 
Sometimes  the  hard  turning  is  ... 
binding  sideways,  and  il  is  well  to  exam 
carefully  the  disk  and  collar, 
is  one  <  f  the  meanest  features  about 
e  the  shaft  cutting  sidewa; 
\\  ith  an  adjustable  guide  or  a  regi 
locomotive  guide  the  line  can 
the  cylinder  and  the  guide  adjusted 
that,  Inn  tie  position  of  the  In 
lo  the  shaft  should  be  considered,  a 
becomes     advisable      -i  unci  imes     to    ad 

both   cylinder  and    gi  1   the  11 

11:011    of    the    line    relativi 
the  shaft.     A  good  surfa   1 
place    of   the    tram    stick    on    a    tlat   gl 
\iioiher.    style    of    •  uide    which 

m  ..1  its  own  i-  tl  e  bored  guide  ' 
flat   caps   or   bars,    fig.   4.      It    i- 
to  know    the   e.xacl    radius   of   1' 
order    to    l.„ -ate    the    line    in    tin 
it.      It   is    unsafe   to   center    the   crossl 
and    the    radius    given    by    the    ilrawin 
hand,  is  not  always  strictly  ad: 
to.     One  way  is  to  measure  the  width 
depth    of    the    guide,    in    other    WOU 
chord  and  bight   of  the  arc  forming  it 

hi     gi     metrical    formula    h 
radius. 

Practical  men  as  a  rule  do  not  like 
niulas,   and    they  an-   not    alwav 
on   tin-   spi  it.       flu-    following  tin  1 1 
therefore  be  used : 

Draw    line   .  1  /?.    Fig.    5.   as   long 
exact   width  of  the  guide  and  en    1 
:i.  ndicular    through    ils   center.      Mai 
the   measured   depth   of  tin     guidi 
to   P    and    draw    a    pcrpendicul 
the  centi  r  of  />'  /».  whi  'h  \\  ill  1 
perpendicular  at  O,  the  center  of  tl 
I  distance  /'  0  equals  the  radius  ai 
inch    tin  re    than    the    length    of 
-lick.      If   the    stick    touches    tin     I 
when  tramming  from  points  ./  mil 

-i'   from   point    P,  shorten    il 
If  it  touches   P  hard   and   is  loi 
ami    A',   lengthen    it    until    with   the  |  P*r 
setting  of  the   line  all   three  points  uc' 
alike. 
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Sampling  and   Analyzing    of    Coal 

The    Method    Used    by    the    United  States  Geological  Survey  Which 
Involves    a     Determination    of    Everything    That    Affects    Heat    Value 


hicct.    even    although    11 
nature,    is    .  .f    interest    t<>    me- 
.  ngiuccrs    in    general    ami    to    all 
1  ha\c   the   responsibility 
oal  and  of  •  btaining  the  best  re- 
in   its   use.      During    the    la-t    two 
ich    lias   been    written    concerning 
ising  ot  coal  on  a  beat-unit  basis, 
I  to  fair  ami  usable   specifications 
-  >al  on  such  a  basis, 
to    the    actual    results    that 
nmpanicd   this   procedure.      How 
'    little   has   been   presented    in    re- 
the   methods   which    must   he   em 
nnple  a  carload,  train- 
argo  of  coal  that  has  been   pur- 
under  such  specification,  and  con- 
thc   necessary    steps   to   test   these 
after    they    have    been    obtained, 
live    anal)  -is   ,  if   the 
'    has   been   delivered.      It    is    pur- 
present  briefly  the  method   used 
1  testing  by  the  technologic 
•    the    United    States    Geological 


The  Sampling  of  Coal 
a  preliminary  to  this  question  of 
quote  below  a  section  of  a 
"ication  prepared  by  J.  E.  \\ 
erly  of  the  Treasury  Department,  and 
ined  in  an  engineering  paper  by  him 
ed.  "The  Purchase  of  Coal  Under 
fcati.  n  :" 

■ur  or  more  large  scoops  of  coal 
he  taken  from  each  carload  as  it  is 
unload.  ■'  1  a  fairly  equal 

fine  and  lump  coal.    These 
les  will  be  placed  at  once  in  a  tight- 
place. 
I    of   each    month    tl 
of  the  barrel  will   be  dumped   on   a 
the    lumps    reduced    ti 
valnut  and  thoroughly  mixed 
i  i.irtcred.     This  mixini 

ntinued  until  the  final  quarter 

nd  galvanized- 

I  with  insulating  tape.    Cans 

be  labeled   for  identification  and  1  ne 

to  the  chemist   for  analysis. 

■ 'tilers   will   be   kept   by   the 

for  thirt)    days   after  the  chemist's 

be  chemist   will  analyze  the   samples 
him  and   deliver  to   the   wal 
a  written   and   signed   report  of  the 
Ti  of  his  anal;  ■ 

e  general  method  of  securing  carload 
al  as  now  practised  by  the 
ranch    of   the    Survi 
|e  portions  of  the  coal  as  it   ; 

that    the    sample    secured 


represents  the  coal  ill  thi  i 
to  bottom.  In  securing  this  sample  the 
I  is  careful  t<>  secure  lump  and 
line  coal  in  proportion  as  nearlj  as  pos- 
sible as  exists  ill  the  car.  The  method 
of  securing  samples  varies  largel)  because 
of  the  fa<  ilitii  5  [01  unloading,  When  a 
bottom-dump  type  of  car  is  used,  and  it  is 

to  do  so,  the  sam|  ' 
fn  m  time  to  time  as  il  Hi  ivi  s  fn  m  the 
gates.  If  the  car  is  unloaded  by  a  hoist 
is  taken  from  the 
bucket  at  regular  intervals.  In  cases  where 
ii     is     1  ire     a     sample 

from  tile  car  after  being  unloaded,  the 
sample  is  secured  from  various   pi 

the  car  ;  usually  six  or  nine  points 
are  selected,  which  are  symmetrically  sil 
uated  with  respeel  t"  the  car.  In  order 
to  minimize  errors  due  to  the  accumula- 
tion of  dirt  and  cinders  during  transit, 
and    also    extremes    Of    weather    conditions 

which  may  have  existed  while  tin  car 
was  in  transit,  the  sample  is  taken  at  a 
'  ii'  1  I.  SS  lb. 111  10  lo  t_>  inches  be- 
low the  surface.  This  method  is  no!  as 
likely  t.  1  insui  1  a  sample 

of  the  ci  al  in  the  car  as  when  a  sample 
is  secured  from  the  coal  as  it  extendi 
from  top  to  bottom,  because  the  coal  is 
mixed  with  mure  or  I  >us  mat- 

ter   of   different    specific   gravity    than    the 
cal.  the  continued   jarring  effect   of  train 
transit  1 
tides  '  >f  the  car. 

In  sampling  single  carb, ad  lots  approxi- 
ured,  and  this 
is  crushed  to  a  size  nol  exceeding 
in  diameter,  and  is  thi  11  thoroughly  mixed, 
after  which  the  coal  is  quartered,  alternate 
quarters  being  discarded.  The  coal  is 
again  mixed  and  the  same  procedure  fol- 
lowed   until    the    -ample    is 

quantity.  It  is  then  placed  in  an 
air-tight  receptacle,  sealed  and  foi 
to  the  laboratory  foe  analysis.  In  ship- 
ments of  large  amounts  samples  are  not 
secured  from  every  car,  but  from 
second,  third  or  fourth  car.  depending 
on  the  size  01"  the  shipment. 

In  securing  ia1  loaded  mi 

b  iard   st,  .•unships   t'1 

■'.  ami  in  quantities  up  to  5000  tons 
the   mi  tl  mple   every   third   car. 

]n   a  car  ral   thousand   tons   the 

number  taken    varies    as    the 

amount   of  the   tonnage.      The   determina- 
tions  of   the   separate    sanr  I 
aged   and   arc   taken   as   representative   of 
the   carload. 

In  taking  samples  of  coal  in  bai 
same     method     applies     as     in     securing 


fri  in    the    1 

This  sa  .  bly   more   repi 

I   has  nol   been   sub 

Wherevi  lowever,  samples  are 

taken    as  is    unloaded.      The 

entirely 

■  '   of  coal   in   the  barge. 

impling  involving  frequent 

and  largi  after  he 

has    crushed    the    sa,, 

passes  the  sami  inch  riffle,  which 

divides   1   1  .1   parts. 

1-    discarded    and    the 
remaining     .me     is     put     through     a     riffle. 

iues  until  111 
is    reduced    t..   a    sizi     suitable    to   place   in 
an  air  ti  The 

atus    consists    of    the    riffle    or    m. 
sampler  and   two  buckets,     line   bucket   is 
used  to  pa       hi         I  thro  igh  the  sampler, 
and    the    other    placed    under    the    sampler 

'us  il,,    porti f  (he  coal  which 

is  from  the  calorimeter,  n  order  thai  ill,  re 
ma)     bi  due    to    heat    radiated 

from    the   observer's   body. 

A  km  wn  weight  of  the  sample  of  coal 
to  be  tested  is  placed  in  the  bomb  in  con- 
tact with  a  very  line  fuse  wire, 
of  platinum.  The  bomb  is  then  charged 
with  pure  oxygen  gas  at  a  pressure  of 
about    20   at  n  1 

is  immersed  in  the  known  weight  of 
water.  The  water  is  agitated  b)  a  suit- 
able stirring  de\  i,-,    t ainl 

temperature     throughout     its 
ume.      Readings    of    the    therm. meter    are 
then  mad.'  at  stated  intervals  of  time  until 
the    variations    in    temperature    an 
stant.     The  charge   in   the   bomb   is  then 
ignited   by   means   of  current 

which  In  fuse  wire  p,   • 

ombustion  thus  caused  is  actually 
an    explo 

stantaneous  that    the   platinum   fuse   wire 
1   time  consumed  for 
the  comb  nly   a    fra  ition    ..f  a 

I'h. thi. .meter  readings  are  made 
at   stated  intervals  of  time  until  the  maxi- 
mum   temperature    i-  Suitable 
,1!   wed     ''  1 .    and    then 
knowing    the    weight    of   the   samp! 

bomb. 
;'  ;il.  nl    1  if    ile     bomb   ami 
the  actu   '  mperature,  tl 

tritish  thermal  units,  in  the  sample 
are  calculated. 

Fig.  2  alorim- 

1  lie   technologic    branch    ..f 

1   Survey.     To 

re   actually   used   and 

to  supplement  the  very  brief  general  de- 
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scription  of  ihc  calorimeter  and  it 
length  from 

of  the  technologic  branch: 

"  I  he   appai  ■>    outer 

jacket  containing  water,  insulated  by  a 
•  curled  hair  held  in  place  by  an 
leather  covering.  The  water  is 
not  changi  '1  and  assumes  the  temperature 
of  the  room,  It-  temperature  i-  read  by  a 
thermometer  graduated  to  the  tenth  part 

de.    The  inni 
holds  the  water  surrounding  the  bomb.    It 
is  insulated   from  the  outer  water  jacket 
and  a  cork  and  hard- 
stand  on  the  bottom.     The  tem- 
perature changes  due   to  combustion  are 
read  by  a  very  accurate  thermometer,  with 
iduated   to  the 
hundredth  of  a  degree  Centigrade.  With  a 
small  telescope  readings  are  readily  made  to 
indth  part  ol  ntigrade. 

I'hr  bomb  itself  is  made  from  a  special 
aluminum  bronze,  heavily  plated  with  gold 

on  the  inside  and  nickel-plated  on  the  out- 
side.    It  contains  3029  grams  of  aluminum 
77   gold,    1  ?   platinum. 

!.  2.4  insulating  material,  making 
a  total  of  .1500  grams,  and  having  a  water 
equivalent  of  478  grams. 

"A  small  pin  is  connected  with  a  plat- 
inum plug  extending  through  and  insu- 
lated from  the  bomb  by  fine  asbestos  paper. 
The  platinum  stand  which  suppi 
crucible  in  which  the  coal  is  tired  is 
made  in  two  parts,  insulated  from  each 
other  by  a  plate  of  mica.  A  very  fine 
platinum  wire.  0.004  inch  in  dim 
ormed    into    a    loop    in    the    crucible    and 

the  insula  ion  in  the  support.  The 
circuit  is  now  complete  from  this  insulated 
binding  -  this  pin 

to  the  platinum  plus  to  which  the  support 
is  connected,  through  the  platinum  fuse 
wire    to    the    '  the    bi  mb,    and 

finally  through  the  jacket  and  out.  A 
small  motor  drives  the  stirring  device 
which  can  he  turned  in  SO  as  to  mix  tin- 
water  in  'he  outer  jacket,  as  well  as  in 
the  bath  about  the  bomb. 

"The  bomb  is  held  in  a  clamp  while 
eing  charged  with  oxygen,  and  is  closed 
with  a  locknut,  which  presses  down  the 
lid  on  a  pure  tin  gasket.  A  simple  check 
valve  (a  brass  lu'ston  which  seats  a  rubber 
washer  when  pressure  from  the  oxygen 
tank  is  reduced )  prevents  any  material 
escape  of  oxygen  until  the  cap  is  screwed 
down.  The  oxygen  is  supplied  from  a 
cylinder  holding  100  gallons  undi 
1200  pounds  pressure.  Now,  to  make  the 
determination  the  stirrer  is  started  in  the 
outer  water  jacket  and  run  for 
minutes,  with  a  thermometer  inserted  to 
determine  the  temperature  of  the  jacket. 
1  gram  of  the  pul- 
verized   coal    is    weighed    and    compressed 

•ablet  in  the  diamond  mortar  by 
a  hand-power  screw  press.  This  tablet  is 
accurately  weighed  to  0.1  milligram 
Co.oooi  graml  and  placed  in  contact  with 
the    platinum    fuse    wire    in    the    crucible 


ami  with  the  support  inserted  in  the  bomb, 
and  the  bomb  i-  closed  ami  charged  with 
oxygen  until  the  pressure  gage  shows 
about  .550  pound-.  It  is  then  placed  in 
a    jacket    and    immersed    in    1500   grain-    of 

water,  cooled  to  a  temperature  • 

5   degrees   Centigrade   below   that   of   the 

outer  jacket,  so  that   the  final  temperature 

will   be   within   a    fraction    of   a   di 

the    outer    jacket.      The    stirrer    is    started 

anil    the    temperature    readings    made    at 

half-minute    intervals    until    the    change    is 


\  sampler  similar  to  the  foregoing  ij 
thi  'i  iai  in  ins  or  dividing  work 
in  the  coal  crushing  room  and  laboratory. 
By  the  use  of  thi-  apparatus  the  personal 
equation  is  more  or  less  eliminated  in  se- 
curing the  final  sample  from  the  gross 
sample.  The  essential  feature  is  to  pro- 
cure a  -ample  thai  shall  be  representative 
of  the  entire  lot  of  coal  to  which  the  re-  • 
suits  of  the  analysis  of  the  -ample  arete 
be  applied.  A-  outlined,  the  procedure  ill 
1..  lake  a  comparatively  large  -ample  fron 


FIG.    I.    -  MUFFLE    FURNACES    TSED  To    DETERMINE    ASH    IN    COAL 


constant,    usually    about    0.01     degree    per 
minute. 

"The  circuit  i-  closed  by  a  switch,  an 
ammeter  reading  is  taken  and  the  initial 
temperature  is  recorded.  The  readings 
are  now  taken  at  'i-miuute  intervals,  and 
the  rise  in  temperature  is  very  rapid.  By 
tin  1  ;id  of  the  first  minute  the  temperature 
i-  usually  within  '  j  degree  of  the  maxi- 
mum. The  readings  are  continued  for 
ight  minutes  after  firing  until  the 
temperature  changes  become  constant, 
showing  that  the  maximum  temperature 
lias   been   recorded." 


the   carloads   or   cargoes   as   the 
In,  eliminating  as  far  as  possible  all  ■ 
tors  which  will  tend  to  give  too  rich"'* 
lean    a    -ample:    then    by    suitable   mi  f 
and     subdivding     a     final     small     sa  ■ 
i-    obtained,    which    shall    he    as    repr 
tativc    of   the   large    sample    as 
sample  is  of  the  entire  amount. 

It    is   necessary   that   the   entire  pr 
of    sampling    he    carried    on    as    rai 
possible   to   prevent   moisture  change- 
to  the  effect  of  exposure  to  the  air. 
is     especially     important     if     the    l'"  1 
bought    on    an    "as    received"    ba^sis  "■ 
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-  there  will  be  a  loss  in  moisture 

obtaining  and   preparing   a   sample   for 

■lysis    which    will    be    in    favor    of    the 

ller.    To  care  for  tl  ccurring 

the   laboralor>    the   sample   as   it   i-.  rc- 

erushed  as  rapidh   .. 

iuch-mesh  sieve.     A  large 

;  thi--  eruslieil  c   al  is  1  xposed  to 

iphcrie  conditions   in   the   laboratory 

•il  reaches    constant    weight.      This 

Inl  is  called   "air-dried."     On  account   of 

Ity  of  handling  this  large  sample 

More   general    practice   to   take   a 


ered  is  the  change  in  moisture  in  I 

due  to  drying  alter  it  1-  mined,  in  transit, 

and  the   like.     \\ . 
coal    a?    it    is    mined    contains    a    normal 
amount    of    moisture   which    varii 

r  vent,  in  some  of  the  East- 
ern coals   to  as   high  as  .;.>  to  -i  >  ; 
in    some   of   the    Western    lignites,      litis 

content   changes   . 
exposed  to  the  air.  in  transit,  or  in 

ii.   volatile   matter,   fixed 
sulphur,  ami   l!riti-h  thermal   units  are  in- 
creased as   the  coal  dries  out  and  dimin- 
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ti-r  sample   of  tlii-.   crushed   coal   and 
T/'   in  an   oven   at    105   dcgrci 
a>   to  constant   weight.     This 
!   "total   moisture." 
Aither  portion  of  this  coarsely  crushed 
mpled    down   and   around    so 
•  pass  a  60-mesh    sieve.     This    finely 
'°id  -ample  i-  used   for  the  proximate 
'"*'  'S    and    the    determination    of    heat 
»u.     From  these  two  moisture  deter- 
in;  nns    tho     proximate     analyses     and 
^•allies  are  calculated  to  the  "as  re- 
P*     and  "dry  coal"  hasis. 
Aither  point  which  should  be  consid- 


i-h   as   the   coal    take-    up   moisture.      This 
rial  importance  to  the  user 
know  the  actual  value  of 
rived.      If,    however. 
•  iken  when  the  shipment  is 
weighed  any  increase  in  moisture  content 
above  normal  will  increase  the -ti  image  to 
exactly    compensate     for    the    diminished 
beat      value      of      the      coal.      Therefore. 
if  the  coal   is   bought  and   paid    for  on   a 
strictly    I'm    rata    heat-unit    basis    the    in- 
wcieht    balances    the    decreased 
P.ritish   thermal    units   in   the   coal   as   re- 
ceived." 


Ml  I  llol>-   01     A\AI.\  MS 

al  analysis,  as  conducted  ior  the 
United    S  nnienl    in   connection 

with  the  adjustment  of  puce  on  coal  con- 
tract- involves  a  determination  of  the 
moisture,  ash,  volatile  matter,  sulphur  and 
the  heating  value  in  British  thermal  units. 
From  thi-  analysis  the  price  paid  ior  the 

adjusted    in    accordance'   with    the 

i  I  o  the  average  consumer,  how- 
ever, a  much  simpler  procedure  will  un- 
doubtedly afford  adequate  protection. 
This  simpler  procedure  involves  merely  a 
determination  of  the  ash  and  heat  units, 
on  which  basi 

ting  payment.    For  thi-  reason  we 

will    onlj     consider    the    met 
the    technologic    branch     for    determining 
the    pel  ish    and    the    heating 

value  of  the  coal. 
Turning    to    the    illustrations,     Fig.     1 

show-   a   group   of  inutile   furnaces    for  de- 
termining the  percentage  of  ash,  and  Fi 
2  a   pair   of   bomb  calorimeters   used   for 
determining  the  number  of  British  thermal 
units,  or  the  heating  value. 

I  ash  or  mini  1 
pb  of  coal  is  obtained  b; 
completely  igniting  or  burning  all  of  the 
combustible  matter  in  small,  gas-firet 
muffle  furnaces,  the  sample  being  con- 
tained in  a  desiccating  dish:  see  Fig.  1. 
:  in  Government  spscifications  the 
percentage  of  ash  is  calculated  to  dry  coal; 
thai    is.   coal    t'r  Mire  has 

been  driven.  The  moiitui  ■  is  driven  o(i 
by  heating  the  san'->!e  to  105  degrei  - 
Centigrade    fc  tlOUr    in    a    ventilated 

oven     upplied   with  dry  air. 

The    direct    method    of    determining    the 
heat  valui  is  based 

on  actual  measurement  of  the  heat  pro- 
duced by  combustion.  With  apparatus  of 
proper  design,  and  with   suitable  precau- 

1    correction-,   this   methi  ■ 
the   most   accurate   results   that   it   is  pos- 

attain ;  in  fact,  it  is  used  as  a 
standard  to  determine  the  accuracy  of  all 
other  methods.  The  instrument  used  is 
what  is  known  a-  a  bomb  calorimeter,  a 
metallic  vessel  or  bomb  made  from  a 
high-carbon  steel  and  so  designed  that  it 
can  withstand  an  internal  pressun 
atmospl  ids.     The 

if  thi-  bomb  i-  lined  with  some 
metal  to  prevent  corrosion  from  the  rc- 
sulting  gases,  and  is  surrounded  by  a 
known  weight  of  water.  The  vessel  con- 
taining thi-  water  i-  insulated  by  an  air 
space,  and  this  air  space  in  turn  is  sur- 
rounded by  a  jacket  of  water  which  is 
kept  at  the  temperature  of  the  room.    The 

f  the  water  jacket  is  insulated  by 

f  felt,  or  other  suitable  insulating 
covering.  The  temperature  measurements 
are  made  by  a  special  thermometer,  which 
is  very  sensitive  and  accurately  :■- 
to  read  to  the  one-hundredth  part  of  a  de- 
ntigrade.  The  readings  are  taken 
by  means  of  a  telescope  at  some  distance: 
too-?  grams  of  sample  were  used,  and 
the    corrected     rise    in    temperaturr     was 
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- 

:   thermal   ui 

d  used  to  determine 
i  rmal  units  in  a  sample  of 
always 
uired   to 
agree  within  40  British  thermal  units,  or 
I  1  per  cent.   By  this  method 
the  heat  imparted  by  a  given  amount  of 
amount  of  water  is  actually 
d.     Thus  a    l'.ritisli   thermal   unit 
.1  real  thing,  and  when  01 
'    ■ 
in  the  coal  and  notes  how  much  heat  it 
yields,  he  is  amazed.    Take  a  singl 

When    this   burns   it    raises    the 
tempera!  -rams  of  water  1  de- 

■     putting    it    in    another    way,    1 
■11  raise  the  tempera- 
water  from  the  freez- 
tempet 
in   still   another  way.    1    pound   of  such   a 
coal    will    actually    develop    1    horsepower 
for  one  hour. 

Minimum    Yearly   Tonnage  to   Which 
Specifications  Can   Be  Applied 
The  qt  metimes  ask.  d 

is  the   smallest   yearly   tonnage    for   which 

on  a  heat-unit  basis  and  to  take  the  neces- 


are  properlj   earned  out?     Such  minimum 

yearly  t ag<    is  .1  \  triable  amount  and 

in  part  upon  the  following 
r.,te  at  which  coal  i-  delivered,  the  facili- 
ties at    hand    for  making   heat-value  deter- 
minations, and   the   character   of   1 
which  compete  in  the  particular  n 
question.     In  cases  in  whit ; 

at  hand  fi  r  making 

determinations,  but  has  to  depend  upon  .1 

minimum  pur- 

per    annum    to    which    it    would    be 

economical  b>  ations  is 

d  ol 


The  Kempton   Park   Pumping 
Station 


By    Frank   C.   Perkins 


The    accompanying    illustrations      how 

the  interior  of  the  Kempton  park  (Eng- 
pumping  station  and  the  English 
vertical  triple-expansion  engine 
structed  at  Oakengates  by  the  Lilleshall 
Company,  Limited.  This  waterworks 
plant  pumps  water  for  the  New  River 
company  from  the  Staines  aqueduct  to  a 
1  ireen  near  Nuswell 
hill.  The  metropolitan  water  board  was 
formed  for  taking  over  this  plant  at 
Kempton  park,  as  well  as  the  new  pump- 


1     1  kh  wood,    where   ther 
are  three  pumpi  I   the  same 

struct  ion. 

Every  twenty-four  hours.  15.000,0001 
li 'li-   of   water   is    raisi  d,   thi 
<\< mr  iu  tin  1  •      tagi         fheri     > 

al  the  Ki  mpti  >n  park  plant,  the 
lift  being  peri.  lined  by  two  engines, 
of  which  is  held  in  reserve.  The  capaci , 
of  each  engim  i  ntlicienl  to  raise  tl 
full  quantity  of  15,000,000  gallons  per  4 
a  In  ad  of  .?_'   feet   from  the  staini 

aqueduct  to  the  subsiding  reservoir. 

thi-  reservoir  the  water  flows  by  gr 

into   filter  beds,  and   from  there  thre 

Line-  rai 

two  of   lit 

amount  of  water  Mated  every  twenty 

the  total  luad  being  166  feet  si 
the  capacity  of  each  engine  being  7,500,' 
gallons,  one  of  the  three  engines  be 
held  in  reserve. 

'!  In  water  is  raised  by  the  latter  engi 
from  the  filter  bed  at  Kempti  m  p 
Cricklew  01  id  intei  cepting  r<  ervi  iir. 
this  point  the  third  lift  is  accomplisl 
two  of  the  units  lifting  the  15,000 
gallons  against  a  head  of  181  feet  t 
service  reservoir  at  Fortis  Green,  the  t 
.i-  a  -pare  unit. 

The    speed    of   all    these    1  ngim  -    i 
revolutions    per   minute   and    tin 
(    feet,   the  engines  of  tin 
high-pressure  cylinders   1,?  inches  in  '1 
eter  and  low-pressure  cylinders  ,52  if.' 


FIG.    I.     INTERIOR   OF    KEMPTON"     r.\RK    PCMTING    STATION 
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tcr.    the    intermediate    cylinders 
l;  _m   inches  in  diameter, 
valves  and  trip  ge.ir  worked  b\ 
nl  ric   on   the   crank    >h:i tt    ai 

nd   and 
I,  the  crank  shafts  being  built  up, 
•  ir  each  engine  having  tw 

r    in    one    of    tin-    wehs    of 

rmcdiate-cylindcr    crank. 

ave  a  stroke  of  4   feet  with  high- 

Winders    21    inches    in    diameter 

re    cylinders    52    inches    in 

the  intermediate  cylinders  meas- 

inches.     The   shaft    hearings    are 

■  in  diameter  and  to  inches 


Gift  to  A.  I.  E.  E.  Library 


The  Western  Electric  Company  lias  pre- 
sented   to    the    lilir.11 

!  lectrical    Engineers   a   valu- 

patcnl 

tion  library.  nstitutcs 

riginal 

creation    of    the    libi  S.    S. 

Wheeler    with    the     1 
tion. 

The   patent    library    which    the    Institute 
contains  no  fewer  than  461 
tial    lea,ther-bi 


!  1  und,    «  ould 

imulated 

bj     tin 

to   Mi  v.    Voi  .Mi.  the 

:.  al  literature  hi 


'Clermont"   and  "Half  Moon" 
on    Exhibition 


■ 

most   distinguished  attrac- 
tions  in    the    1  !  bration, 


FIG.   2.     SIDE  AND   END  ELEVATIONS  OF  ONE  OF   THE    TRIPLE-EXPANSION     PUMPING    ENGINES   AT    KEMPTON    PARK 


are   two  air  pumps   t'  >   each    en- 
he  single-acting  type,  each  having 
with  a  bore  of  6!  _■  inches 
r>t-Iift  engine.      The  main  pumps 
jines    are    single-acting,    with 
ich   stroke  and  34  inches   in 

F    the   second-   and   third-lift   engines 
he  lungers    have    the    same    stn 

24  inches  in  diameter  and  are 
to  the  crosshead  by  doubl 
steel  5  inches  in  diameter.  The 
-  are  about  II  feet  in  diameter. 
w  rns  measuring  10x12  inches.  The 
operate  at  a  steam  pressure  of 
50   unds  per  square  inch. 


taining    approximately    100,000    -i 

tions.      These    specifications    begin    with 

May  .30,   1871,  and  run  to  Decern''' 

rii  nl  1  if  activity 
which  includes  the  telephone,  thi 
light,  electric  railways  and  the  electric 
From  May  30.  1871,  up  to  the  last 
day  of  1887  the  volumes  are  complete, 
containing   all   I 

the    patent    departim  From 

July.   1887,   up  to   I  >•    ■  mfcer    1. 
volumes   contain   all   the   electrical 
which  are  not  certified. 
The   original   set    cu-t    over   $4000.   and 
duplicates    of   these    specifications,    if   now 
purchased     from     the     Government     and 


the     "Clermont"    and    "Half     Moon"    will 
!>'    public    inspection,    remaining 
d     in     the     H  ■;'.•(  )ne 

Hundred  and  Tenth  street,  Xew  York  City. 
until  Septi  mber  20.  when  tl  1 
under     escort     up     the     river     which     the 
original-    "f    both    vessels    traversed    in 
earlier    years.      Special    ceremonies    with 
float  parades  will  occur  as  follow 
ber  4.  at  Poughkeepsie  and  Yonki 
tuber  5.  Kingston,  Hastings,  Dobbs  Ferry, 
Irvington,  Tarrytown  ;  Ocl  ' 

and  Nyack;  October  ~.  Hudson,  1  1 
Haverstraw;  Octobers.  Albany  am 
skill;  October  9,  Troy,  ('"Id  Snrii 

ber    II.    Cohc 
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Heat    Transfer    and     Future     Boiler    Practice 

New     rype    ol    Boila    Suggested,    Canying    into    Effect    the    Princi- 
rJa    of   Rapid    Heat     franslerence    Kv»lvcd    by    Various    Authorities 


B  Y 


ARTHUR 


H 


ALLEN 


finality  had  bei 

niained    to    imp:  rns    in 

tile  adhering  strictl)  to  thi 
rinciples  in  accordance  with  which 
thej    have   beet 
princip 

Hi    would  have  been  a  bold  man  who 
proph- 
within  a  decade  current  \  i 

have    under- 
te   revolution,  and  that  the 

hi  have 
triumpl 

-     in  that 

that   has 
a    short 

til  now  it  holds 

normous 
thai   the  world 

the   turbine   for  thcit  ind   pro- 

a    small 
dynamo  ese    ma- 

and  he  has  wal  -  volution 

stantly 

ing  at;  '■'r   in   a 

cicno 

sufficiet  ■ 

■  li-tan 

sible  that  th< 

at  which 

we  have  seen   in  the  case  of  tl 
The   author   believes    that    it    is 
ible. 

The  Theory  of  Heat  Transference 
The    principal    foundation    for    this    be- 
lief lie?    in   the   important    lecture    which 


in  Januarj   last  before  the 
junior   h  London, 

John    1.   Nicolson,   professor   of 
ig   in   the   University 
,,i    Mam  "    u"'k 

subject  the  laws  of  heat  transmis- 
sion   in  .   and    embodied    in 
his  address  the  results  of  the  <  xperiments 
which   he  has  carried  on  during   the  last 
rs.     His  conclusions  wire  as  strik- 
Id.      Remindi 
audience   that   thirty- 
direction 
m    which    to    work,    and    that    Dr.    T.    E. 
tained    experimental 
confirmation  of  Profi  ssor  Reynolds'  views, 
1),  ctor    N'icolson  drew  attention   t< 
|ohn   Perry's  remark,  in  his  book  on  "The 

that   "when  a  g 

;  ed  on  b  th   -ides 

metal,  there  ought  to  be   at   least 
ten  (inn  ■  more  than   [0 

as    rapid   an   evaporation   pi 
of  heating   surface   a-   has   yet    been    ob- 
tained in  any  boiler."     This  extraordinary 
eers  until 
■  tment  of  the  United 
-  irvey    came    upon    it, 
and  carri  riments  in  hk>7  which 

appear,  d  ate  the  them 

n   himself   had   been    inti  i 

ents     in     [897, 
but  had 
the  matter   until 

It  i-  well  known  that  there  is  an  enor- 
1  e  betwi  en  the  hot 

furnaci  boiler  plati 

paratively 
bi  (ween  the  pi; 
the    v.  ic    former    beii 

I 
istance  of 
the  plati 

I  whether 
el   or   copper,   or 

whethi  •  r  thin— the  ■_ 

II  the  gas 
and  the  plate.     What  i-  the  nature  of  this 

I 

ion   thai    it    is 
than  an   infinitesimally  thin 

jli  il  by  the 

iproximate- 
plate,  while 

■ 

A'crc   it  not   for  this— 
if.  that  is,  the  fire  side  nf  the  plate  could 


he    raised    i"    a    temperature    approaching 
that  of  the  hot  gase 

111   gas  in   water   would  taki    place 
it.     somewhere    neat     om 
times  that  actually  obsi  1  v<  d,      I  hi 
for     heal     HOW     is 

T  —  t 
Q  =  h  '—^ 

B.t.u.  per  hour  per  square  foot.,  where 
I  emperature  in   d<  grei 
heit  of  the  furnaci 
;        I  ,  mpei  atui  1    in   degrees   Fahren 

heit  of  the   water  side, 
k  =  Thermal  conductivit)  of  the  plati 
e  =  Thickness   of   the  plate  in  inchi 
For    wrought    iron    or    mild 
the    value   450,    and    with    7'    —    1500  di 
grecs  Fahrenheit,  /       350  degrei  - 
heit    and    ■  inch,    we    shot 

1  )  1,035.000  B.t.u.  per  hour  pi 
univalent  to  an  evapi 
of  steam  from  and  at  212 
Fahrenheit  pgr  hour  per  squan 
whereas  in  practice  we  onl\  find 
or  5  pounds.  It  i-  evident,  then  fi 
the  furnace  side  of  the  plate  is 
near  the  temperature  of  the  hi 
in  ill.    ordinary  boiler. 

Rankinc's  formula  for  the  prai 
is 

Q  =  {±=^. 
^  o 

win  re   a   i-  a   constant,  usually  taken 
.   1  living   /   and  /  the  sail 
.....    wi     lint!   that    Q      -   <« 
per  hour  per  square  foot,  which  is  in 
,;.  ighborhood  of  actual  results 
by  taking  a  suitable  value  fur  tin 
a.  we  can  always  make  tin    forn 
with   the   ascertained    results— tin 
i,  h    remark    will    be   appan 
The  Rankine  formula  takes  1 
whatever    of    the    speed    of    flow    of 
g  ,  .      and  water  over  the  surfai 

„,(]   ;,i   this  respect  it  is  show 
1    NTi,  olson  to  be  radicall; 
for  tin    speed  of  How  is  a  vital  eli 
in   the    proposition.     The   thcor 
I    by    the    lecturer    \VS 
in    as  that  of  Professor  Perrj 
that   b)    1  stablishing  a  powerful   -  ' 
on    between   the   gases   and  the 
plate,    the    protecting    film    oi 

IT   as    rapidly  a 
formed  and  new  portions  of  thi 
could    he   brought    into    contact 
plate,  so  a.  constantl)   to  renew  th' 
perature  gradient  in  the  metal, 
not    hen     go    into   details    of  the  1 
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merits  that  were  carried  out  to  investigate 
whether  this  was  the  true  remedy  for  the 
trouble;  it  will  be  sufficient  to  say  that 
Poctor  Nicolson's  researches  point  con- 
elusively  to  the  fact  that  by  increasing  tin- 
speed  of  Bow  of  the  gases,  a  correspond- 
ing incrcas*  in  the  rate  of  transfer  of 
lu-at  t"  the  water  1*  obtainedi  and  1 1 1  i ^  con- 

pported    bj    numeroii 
■search' 

viou-h  been  discussed  from  this  point  t 
vii  n 

The  Result  of  tiif  Research 
The  result   of  the  research   1-   summed 
up    in    the    following    amended    formula, 
the  derivation  of  which  wa 
gn-at    length   in   the   lei 

where 

B.t.u.    transferred    per    hour    per 

flue  surface, 
\verage  temperature  of  gas  flow- 
ing    along     the     flue,     di 
Fahrenheit, 

0  I'  mpi  rat  ure    of    metal    wall    of 

flue,   degrees    Fahrenheit, 
0  =■;(/-.  8)  :        Mean     film    tem- 
perature, di  nheit, 

1  Densit)    of  gas,   pound   per  cubic 

foot, 
speed         -       in   feel   per  second, 
sectional    area    of    flue    in 
square   inches, 
'1  rimeter  of  flue  in  inches, 
m  =  A  -r-  c  =  Hydraulic    mean     depth 
of   flue. 
This  formula,  ii  will  he  seen,  takes  due 
account  of  the   speed   of   flow    of   the  hoi 
nd    has    been    found    b\ 

1  II  with  practical  re- 
■  ill-.  The  explanation  of  the  fact  that 
the  Rankine  formula  has  hithcrti 
found  sufficiently  close  t"  the  actual  re- 
mits 1-  simply  that  where  a  high  speed  of 
low  has  been  employed,  as  with 
draft,  it  has  Kern  assumed  that  the  tem- 
of  the  hot  gases  was  much 
and  the  constant  a  lias  been  man- 

nded   by   authorities   on    ll 

Nicolson's   formula,   on   the 
other  hand,  agrees  with  the  results  with- 
inj;." 
inclusion   i-  that   h\    employing   a 
w — some  ten  times 
the  rate  of  heat  transference 
n  he  proportionately  increased;  that  the 
surface  fur  the  same  output  may 
he    reduced    to    even    one-tenth 
of  that  now  necessary,  with  a  corn 
mg  reduction   in   the   size,   cost   and    floor 
inired.  or   with   the   same   heating 
■he    output    may    be    enot 
!.    and    that    perfect    combustion 
and  increased   efficiency   can    bi    ol 
boiler  efficiencies  of  over  00  per  cent,  be- 
ing   foreshadowed.      On    the    other    hand. 
'    draft   will   have   to   be   paid    for   with 
onsumed  by  the  fans  required  to 


u;    but     Doctor    N'icolson    finds 
that  the  expenditure  in  tins  direction  onlj 

to  a  small  perceni 
output,  by  no  mean-  a  ith  the 

advantage  -  gained 

It     will    now    he    seen    that,    accepting 
these  re-ult>  as  valid     though,  ol 
the)   will  need  further  confirmation  before 
adoption  gencralh     the  waj   1-  opi 
a  complete  re\ 

HOW  IPLES 

Die  question   now    arises   how    to  apply 
It  1-  char  that  sub- 
division   if  tin  gases  will   I 

sential  feature  of  the  design.     In 

riments,   Di  ■  ■    ni  ai  Ly 

filled  up  the  flm  Co  nish  boiler  with 

an  internal  water  vessel,  leaving  only  an 
annulai  nd    the    latter    1    inch 

thick,   t<>  inches  in  m  1   and   to 

feet    lonj  which    the    wl  » 

n,  when  burni 
on  the  grate  at   the   1  1  pounds 

p<  r  hour   1  63  pi  lunds  per  square 
hour).     Tin    heat    flow   was   34,450   B.t.u. 
per    square    foi  il    of    heating    sut  I 

ome  eight  times  the  ordinary  rate 
— and  the  -peed  of  flo  ises  was 

about  ,u°  feet  pel  second,  thus  being  also 
8  or  10  times  the  highesl  ordinar}  peeds 
The  Fan  consumed  aboul  11  i  per  cent. 
of  the  total  power.  It  will  be  seen  that 
this     plan     was     directly     opposed     to     the 

pted,  of  inter- 
posing water  tubes,  etc.,  at  right  angles 
to  the  tli iw  ■it'i'  is  to  break  up  the 

nd  r  their  pa 
In  accordance  with  the  theory,  the  flow 
place  in   such  a  way 
as  !■  ■  pn  id 

thai     is,    parallel    with    the    length    of    the 
plate,  not   transversely  to  it.  and 
through  a  passage  of  small   1 
The  nearest  approach  to  these  conditions 
in   practice  appear-   to  bi     thi    lo  omotive 

lultitubular  boiler,  in  whi 
of  small  diameter  are  employed,  amongst 
which  the  current  of  gas  is  fini  ! 
divided  and  a  powerful  draft  i-  induced 
is  well 
known  that  remarkably  high  efficiencies 
lined  from  this  type  of  boil- 

if    heating    surface. 
Another   point    put    forward    by    Doctor 

tern  should  be  adopted:  this  i-  already  em- 
ployed in  connection  with  condensi 

11  i-r   the 
-face-   in   opposite  directions,   so 

1     the    botte-t 
water,    and    th(  are    utilized 

in  heating  the  cooler  water.     This  require- 
ment calls  for  tl  flow  of  the 
water  in  one  direction,  as  in  the   B 
&    Wilcox    and    Stirling   boilers; 

best    efficiency    to    he    attained    the 
principle    should    be    carried    farther.      In 

r    should    rep- 
dinary  boiler  and  economizer  together,  the 
ivi-(\  water  entering  at   the  end  where  the 


flue  ga-i  -  leave  the  boili  1 .  n  hili   thi 
1-  inostlj   gem  rated  neai   the  fui  n 

of   the  nl   oih,  r 

ioilei     afford  an  example  of  this 
-\  stem 

Lastly,  the  furnace  should  be  lined  with 
I  )    material,  and   form  an   in 

in  which  the  highest  temperature  can  be 
obtained    and    perfect    combu  tiot 

It   will   be   seen   that   not    oni    of  these 

■  -  novel ;  tin  ty  in  the 

matter  under  consideration  i-  the  embodi- 

1  them  all  in  a  -ingle  boiler  ;  and 
this  i-  the  problem  before  us.  All  these 
points   wen    mi  ntii  ned    in    1  ti «  tor   Nicol 

son-    lecture,    hut    he    gave    110    hint    a-    to 

put  into 

practice. 

In    tin  pi  ip     ,      to    the 

author  thai   the  condition,  in, In  ate  the  use 

ol   the  question, 

fi  irm  of  a 

thin   layer  mi  necessi 

i     tubes  with  an 

between     them,     through 

which   the  ga-e-   maj    flow  Docl 

inn  in.     ited  herewith.     It 
is    true    that    the    innermost    tubi 
be   replai  i  tory  ma- 

terial,   b  arise    with 

to   the  choice  of  material    and    the   mettli  d 
ip  irting    such    core-       Nevertheless, 
the  dc\  ice  maj  Ii  .  at  any 

rale  in  the  case  of  small  In  lilers. 

Con  ning  out   atti  ntion  for  the  moim  nl 

to  the  use  of  tubes  only,  we  require  thn  ■ 

concentric  tube-  in  each  ell  n 

between    the    i  uter    tub  interior 

of  the  inner   tube   being  filled    with   water. 

while    the    space    bel «  vo    inner 

es.    The 

character    of  will     now    be 

■  ni   is  by 

us    impractical 

will    call    fi 
mechanical    ingenuity.     It    must   be  borne 
ill   mind   that    the   heating    surface    required 
for  a  given    output    will   be   reduced   in   the 

ratio  of  ten  to  i    i  with  an 

ordinary    boiler,    and    therefore    there     is 

i  largin    for   increase   in   the 

though  if  this  is  too 

freely    drawn    upon    one    of    the    chief    ad- 

The  Author's  Hi  vting  Element  of  the 

■ 
Tl  i     di  vised  a  heating  ele- 

d,    but     found 
a    prac- 
tical de-.  loints   which 
if  so  ar- 
ranging                                  d.r-   that   the 
leansed  of  scale 

tion,  it   is   maintained 

of  repute  that  the  interior  of  the  boiler 
ought  not  to  be  utilized  as  a  water  puri- 
fier; the  boiler  should  be  fed  with  pure 
water.     Indeed,  it  wa-  recently  sug 
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■ 

can  be 

bj   the 

can  be 

make  up 

lant    are 
British  power 

the   boiler,   it 

it 

n  where 

yed.    In 

tions   this 

difficulty. 

It   will  in   mind   that   if  pure 

ning  the 

away    with,   and   this 

■    against   thi 

ther  item 

is  the  in- 

the  boiler  through  the 

■    de,    and    we    may    add    the 

longer  li  1  further  gain. 

■lcr  plant   wi  needed, 

ut  down 

The   rapid   flow   of 

water  through  the  narrow  passages  would 

•  t  itself  tend  I  -   rfaces  clean. 

A    in  lifficulty,   however,    is 

between 

the    tubes:    it    is    true    that    there    is    less 

tendency  to  foul  than  in  an  ordinary  type  of 

wing  to  the  hurricane  draft,  but  it 

lenied   that  cleaning 

ry  from  time  to  time.    This 
difficult;  me  that,  while 

author  '  How  a  different 

This  leads  to  a  type  of  construction  ad- 
'1  rry.   in   which 
' 
small  tubes  which  are  surrounded  by  the 
ei    of   the 
tive    type,    but    still    more    allied    to 
tial  features.     It 
will   be  admitted   that   in   a   surface  con- 
in    enormous    amount    of    heat    is 
m  -team  to  water  in  an  ex- 
tremely   short    time :    some    four-fifths    at 
the  heat  imparted  to  the   si 

1  at  an  almost 
equal  rate,  hat  in  a  space  of  comparative- 
small  compass,  and  with  a  very- 
high  degree  of  efficiency.  What  we  must 
aim  at  is  to  reproduce  the  action  of  the 
condenser    in    the    O) 

part  heat  at  higl  ter.  we  should 

make   the   boiler    resemble   the   condenser 

With  this  object  in  view,  the  author 
has  devised  the  arrangement  shown 
roughly  in  the  accompanying  sketch.  Tn 
thi-  design  the  various  elements  that  make 
for  efficiency — countercurrent.  separate 
combustion  chamber,  high  rate  of  flow  of 


ssible. 
The  natural  bubbles 

itate  this 

;<r    cur- 
rent ;  thi 
■ 
i>   valuable,   hut    extension    in    the    vertical 

1I1  convenient  an.! 
at    nio,;,  I  he    indicati 

r    nearly 
\,  rtical,  the  Nesdrum  boiler 

ne   others    that    have    proved    sue- 
ii  am  -collecting 
drum   is   naturally   placed   at    the   top   part 
of   the   boiler;    water   drums   are   not    nce- 
of     heat 
1-    required. 
In  order  t"  secure  tin    desired  counter- 
water  and   gas,   the    ftirn.i 
ought    to   he   led    ill   at    the   (op   and    d. un- 


divided, so  that  the  1:  mg  from 

up  and  down   through   the  tubes 
in   li. 

It  will  he  remembered  that  heal  is  being 
rapidly  abstracted  from  the  gases  a-  they 
pass  through  the  boiler,  so  that  their 
volume  at  exit  is  much  less  than  half  as 
much  as  at  the  beginning;  in  order  to 
maintain  the  hi  flow,  therefore, 

cj  linder  />'  is  • '  into  two  parts, 

of  which  the  right  -hand  portion  1 

tion   than   the   left.     The   steam- 
and-water  drum  C  is  to  the  top 

1  f  each  drum,  so  that   a  1 1 
culation    can    I  all}    maintained 

down  the  left-hand  portion  of  B  ami  up 
the  whi  pi<>\  ides  a  libera] 

allowance  in 

Upward,    which    also   increase    the 
volume  of  the  fluids  in  A.     A  baffle  plata 

allov       1  lily    the    In  it    surface    water 
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ward  in  the  opposite  direction  to  the  as- 
cending  water   flow ;    for   this   rea 
furnace  is  placed  near  the  top  of  the  boil- 
er,   witii  i    n    chamber   .. 
lined  with  refractory  material. 

Description  of  the  Device 
The  cylinders  ./  and   R   are  water  ves- 
ovided   with   a   diaphragm  at  each 
end;  the  interior  of  each  cylinder  i-  filled 
with    small   tubes,   say   one   inch   in   diam- 
eter   inside,     expanded    or 
cured  in  the  diaphragms  or 
in    the   construction    of   a    condenser,   but 
with  less  vacant  space  around  them.     The 
cylinder    />'    is     further    divided    vertically- 
near    the    middle    with    a    diaphr 
direct   the   flow    of   water    from    1' 
pipe  on  the  right  hand  upward,  and  down 
on   the   left,   after   which    it   passes   finally 
upward  in  cylinder  A ;  the  smoke  box  at 
the    bottom    of    cylinder    B    is    similarly 


in  the  left-hand  part  of  the  drum  to  pass 
toward  the,  right  and  down  11;  this  <ar- 
dilation  cannot  take  place  down  the  right- 
hand  of  />'.  because  there  is  no  communica- 
tion between  the  two  compartments  at  the 
bottom,  An  upward  flow  in  the  right-hand 
compartment  is  caused  by  the  admission 
1  f  the  feed  water  at  the  bottom. 

The  hot  gases,  having  thus  traversed 
the  length  of  the  cylinder  three  times  at 
high  speed,  may  he  further  utilized  on 
their  exit  to  heat  the  exterior  of  the 
cylinders  at  a  slower  rate  of  flow,  by 
[uided  around  them  from  right  to 
left  and  hack  again,  passing  away  to  the 
flue  on  the  right  band  ;  if.  however,  the 
boiler  is  working  on  load,  the  gases  will 
he  so  far  cooled  by  the  feed  water  in  the 
right-hand  compartment  of  B  that  it  will 
be  better  to  lead  them  straight  away  to 
the  chimney,  as  shown  in  the  sketch.  The 
whole   of  the   boiler   should  he   incased  in 


a  wall  of  brickwork,  with  an  air 

other  heat-insulating  device,  to  minimize 

radiation.     In  a   batter)    of  such   boilers, 

all  al   work,  on!)    the  end   walls,  top  and 

front  and  hack  of  the  boilers  will  radiate 

waste,  and  the  arrangement  is  at. 

nu'-i  no  worse  in  this  particular  than  the 

ordinary  water-tube  boiler. 

The  author  believes  that  while  t his  de- 

nnol  be  regarded  as  other  than  a 

m,  it   incorporates  all  the  points 

set  out   in  the   foregoing.     An   important 

advantage  of  the  vertical  arrangement  of 

the  ttihes   is   that  dust  and   soot,  carried 

clown  ./  at  high  speed,  will  tend  to  pass 
clear  through  the  tubes  and  he  deposited 
at  the  bottom  in  the  enlarged  smoke  cham- 
ber, which  is  purposely  made  of  consider- 

able    volume    to    allow    tin 

lowly    there    and    thus    to    deposit 
dust.      This    chamber    is    easily    ai 
for  cleaning  out. 

It  will  appear  at  first  sight  that  this 
type  of  boiler  can  onlj  be  employed  for 
small  output;  it  should  be  remembered, 
powever,  that  we  are  dealing  here  with 
very  different  conditions  from  tl 
Inning  in  ordinary  boilers.     Owing 
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pends    entirely    upon    the    validi;-, 

-  pressed  bj  thi   \  at  ion-  authorities 
mentioned    in    this    article.      The    author 
feels,   however,   that    in   view 
mous  advantages  that  appear  to  be  brought 

within    reach    by    the    possib 

beat    trans  fei  i  n<  e,    time    has    nol     been 

wasted   in   the  effort    to   di 

in    winch   the  theory   can   be   put    into  prac- 


Compression  Outside  of    the  Main 
Cylinder 
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Many  articles   have  been   written   on   the 
subject  ion,     both     for     and 

i  that  all 
except  very  slow-running  engines  require 
some  compression  to  counterbalance  the 
inertia  of  the  reciprocating  parts  as  the 
engine  pas-.es  its  center-,  m  ordei  1"  ob 
tain  quiet  running  and  to  absorb  the 
shocks  that  would  otherwise  come  directly 

on  the  bearings. 

All    engineers    do    nol    agree,    b 


— :JT 




- 


METHOU   BY    WHICH    INERTIA   CAN    FE    OVERCOME    WITHOUT    RESORTING    TO 
COMPRESSION 


high    -peed    of    flow    and    the   countercur- 
rcnt.  tin-  efficiency   of  the   Heating  surface 
is  increased   tenfold,  so  that   for   . 
output    the    heating   surface    need    lie    oily 
one-tenth    as    great:    moreover,    an    enor- 
ating   surface  is   exposed   in  each 
cylinder.     Thus   at   least    twenty    time-    as 
much    evaporative    work    can    be 
pushed    in    the    same    volume    a-    that    of 
an  ordinary   boiler.      Floor    spa  e    will   be 
both    for    this    r 
e   vertical  disposition   of  the 

The   cost   of  a  boiler   for   : 
output    will    be    redu  ly.    and 

the  increased  output  for  a  given  space- 
occupied  will  obviate  the  difficulty  now 
met    with    of    providing     sufficient     boiler 

'  r  turbines  within  a  reasonable 
ed  draft  will  of  course  be 
necessary,  but  the  cost  of  tile  forced  draft 
plant  will  he  partly  offset  by  dispensing 
with  a  tall  chimney,  to  say  nothing  of  the 
reduced  cost  of  the  boiler,  and  the  water- 
purifying  or  distilling  plant  will  in  great 
measure  pay   for   itself. 

lit  there  are  many  points  in  the 
rough  design  here  given  which  are  open 
to  criticism :  the  whole  thing,  indeed,  de- 


mat  compression   which   is  obtained  in  the 
Usual  manner,  by  closing  tile  exha 
when  the  piston  is  yet  several  inchi 
the  end  of  the  stroke,  is  economical  or  de- 
sirable  if   the    same    results   could  be   ob- 
tained otherwise. 

If   the   exhaust    valves   were   allowed    to 
remain   open   until  the  piston   had 
the    end    of    stroke,    or    nearly    so,    prac- 
tically   all    wrecks    due    to    water    in    the 
cylinder  would  lie  a\ 

Take,  for  instance,  an  engine  running  at 
p0  revolutions  per  minute;  from  the  time 
the    exli. 

sion  until   the  piston   has   reached   'he  end 
of    its    travel    is    only    the    fraction    of    a 

and  when  one  remembers  that 
water  is  practically  incompressible,  it  is 
easy  to  see  that  something  will  have  to 
happen  in  a  hurry  to  relieve  the  cylinder 
in  case  there  is  much  water  present. 

engines  are  supposed  ti  relieve 
themselves  in  a  case  of  this  kind  by 
lifting  their  admission  valves,  or  are 
equipped  with  relief  valves 
slightly  above  the  highest  boiler  pressure; 
but  in  either  case  the  pressure  in  the  cyl- 
inder   will    have    to    rise    to    a    point    far 


r  pressure  to  discharge  tin 

water,    and     with    a     large     volume     to    be 

out  in  the  short  spai  i 
!  certain  to  be  some  damai 
The    illustration    shows    how    the    inertia 
of  the  i  > 

without  npression   in    the 

steam    cylinder,    the    piston    rod    bl 
tended  and  carrying  a   small   piston  which, 
sliding   in    the   guide,    act-    as   a    tailrod    t  • 
main  piston. 

re  cup-shaped  cylinders  into 
which   the   small   piston   cm. 
the  cud  of  tin-  stroke,  compressing  the  air 
to  a  point   n«C<  nee   the  inertia 

o\  ing  pan-.  \n  end  view  of  the 
piston  and  guidi    i-   shown  in  tie 

which     shows     the     piston-bearing 
in    the   guide    forming    tie 
<  hi    account    of    the    area    taken    up    by 
in  the  crank-end  cylinder,  this  cyl- 
inder would  have  to  hi    somewhat   deeper, 
or  the  piston  adjust)  d  the  au- 

to  a    smaller   volume,    in    order    to    get    the 
same   cushioning   effect    on    each    end. 
Ilu-  amount  of  power  consumed  in  the 
ion   cylinders   would   be   small,  as 
mid    deliver    i  n    on   the 

outstroke  as  much  power  as  was  consumed 
in  the  compn  --ion  Stroke,  minus  the  slight 
loss    due    to    leakage    ami    friction    and    the 
.eloped    in     i  the    air 

which  escapes  by  radiation. 

The  operation  of  t;  ior  cyl- 

inder- would  be  practically  noiseli 
if  it  was  desired  to  vary  tie    compi      sion 
while    the    engine    was    in    operation,     i; 
could  easily  be  done  by  an  arrangement  of 
valves   in   the  air  cylinders. 

No  greal  amount  of  variation  should  be 
.    however,    unless    the    speed    of 
the   engine  was  changed,   as  the   inertia  i  f 
irocating  parts  would  remain  con- 
stant  as  long  as  the  speed   did  noi  vary. 

With   the   compression    obtained   in  the 
usual  manner  in  the  steam  cylinder,  it  be 
e  exhaust  valve 
bly    earlier    when     runnin 
densing,  a-  the  densitj   of  the  steam  which 
remains    for    compression    is    much    less. 
res  a  larger  volume  to  be  com- 
pt         d    lo    raise    the    pressure    to   a    point 
sufficient    to   overcome   the   inertia. 
With  compression  outside  of  th 
cylinder,    the    inertia    alone    is    all    that    is 
necessary  to  be  considered  when  adjusting 
-  no  difference 
whether  the   engine   i-   operating   e 
ing  or  noncondensing,  as  the  release  takes 
balance  the  pressure 
on    boil,     -ides    of    thi  it    ap- 

both  ex- 
haust   valves  being  open   at    this   time. 
This  arrangement  would  allow  the  clear- 
luced    to   a    fraction    of   the 
usual    amount,   as   the    exhaust    valves   arc- 
open   until   the  piston  has  almost   reached 
of    the    stroke,    which    minimizes 
the    liability    of   damage    by   water. 

a  ranee  is  a  large  source  of  loss, 
any  arrangement  which  would  reduce  it 
would  result  in  better  economy. 
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Lubricators    and    Lubrication 

Interesting    Discussion,    of     diese    Features  of  Steam    and    Gas    Engine 
Work,     with     Descriptions    <>f    Several    Leading    Types    of     Lubricator 


B    Y 


W 


H 
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A   lubricator  thnt    - 

ylindcrs  on  which  the  pres- 

nders  of 

gine,  with  the  central  conncc- 

the   condenser   attached    10   the 

the    oil.      The    right-han 
feed  delivers   oil   through   a    suitable   pipe 
to  the  right-hand  cylinder,  while  the  left- 
hand  feed  supplies  the  left-hand  cylinder. 
Whether  a  cylinder  is  ri^lit-  or  left-hand 
by  standing  between  them, 
w  heel. 
If  the  steam  whir'  ,-^h  the 


main     pipe    of    a     simple     engine 

with  oil,   and   there 

■ 

than  it- 

tion.     With     a 
single  lubricator  in  use  the  only  available 
remed)   ; 
to  secur 

shown   in    Fig.    13   should 
soon   a-   possible   and   connected 
each  sight  feed  will  deliver 
valve,  thus  leaving  no  doubt  of  the  proper 
application   of  the  oil. 

:   this   connec- 


tion.  I   will  explain  thai   the  term  "double 
mean-  .tie   i  ,\  nil   two 

cylinders,  both  of  which  take  -team  direct 
from    the    boilers    and    exhaust    il 
er,  "r  to  the  atmosphere, 

1    simple   engine    has 

cylinder,  provided  it  i-  fitted  with 

ible-acting   piston. 

With   Fig.   i.?  in  operation,  the  same  oil 

i-   delivered    by   both    sighl    feeds,    hence    if 

equally    -  cured,    it 

conditions  under  which  the  oil  is 

used,    rather    than    to    the    ..il    itself.       It    a 

certain  oil  gives  satisfaction  and  the  price 

i-  reasonable,  it.  i-  i> r 

it  tor  another  brand  because  the  latter 
i-  a  few  cent-  in ■;■  gallon  cheaper,  as  the 
small  difference  in  First  cost  will  be  quick- 
1\  overbalanced  in  case  the  new  oil  proves 
be  inferior,  and  if  the  cylinder  is 
damaged  thereby  it  will  cosl  enough  to 
balance  the  difference  on  the  total  quan- 
titx   required  for  several  yi 

For  illustration  of  the  possible  effects 
of  nsinii  inferior  cylinder  oil  the  follow- 
ing facts  are  presented:  Fresh  animal  oil 
or  fat  is  comparatively  pure,  hut  when 
1  in  a  «  arm  room  in  which 
the  atmosphere  i-  moist,  il  decomposes 
rapidly,  resulting  in  tl 
that  destroy  machinery.  The  natural  con 
sequence  i-  that  when  this  fat  i-  mixed 
with  mineral  oil  and  team  cyl- 

inder    the     pro  uion     is 

1    by   heat    and   moisture,   until    the 
resulting    acid  ngerous    in    a 

short   time,   not   only   to   cast    iron,   but   to 
copper  and  to  various  metals  with   which 
copper  is  mixed  for  mechanical   purp 
I.  T.  Redwo  ase   where  two 

jn  matter  were  taken  from 
■  linder,  and  when  it  was  analyzed 
•    e  following  result:  Fatty  matter. 
,(i   per  cent.  ;  n  pi  r  cent.  ;   i r.  >n, 

ut.    The  writer  has  had  a  similar 

Was     -t'  p]ied 

mage  became  so  great. 
Fig.   14  illustrates  a  lubricator  that  will 
supply    two    cylinders    with    oil.    al 

may   vary   widely.      It    may 

I'     I 
:  engine,  the  high-p 

11  at   150 
If  the  cutoff  lakes 

cylinder     will  ,1     about     30 

-  cl  evenly 
■•ni. 

ind<  r  oil  that 
will    lubricate    the    hb_'!j  pressure    cylinder 


perfectly  hut  will  not  be  suitable  for  ilic 
sure  valves  and  piston,  becausj 
there  1-  not  sufficient  heat  to  al- 
and thus  cause  it  thorough!)  to  saturate 
the  -team.  This  point  may  be  illustrated 
by  watching  the  sight  icvil  of  any  luhri- 
l  he    drop-    of    oil    pass    upward 


ff^T\m\ 


FIG.     14 

the   water   bin    this   water   is  not 
saturated    with    oil.       Because    oil 

-team  it  does  not  necessarily  fol 

low    that    it    is    saturated    by    the   oil.     ■' 

ometimes  erroneous! 

called   a   "double   engine,"  but  the  differ 

plain   from  the   foregoing  descrip 
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I  lie    two   cylinders   of   a    tandem 
id  engine  maj  be  lubricated  in  the 

A  A\  . 

it    i~    not    always    convenient    to    heal 
Cylinder  oil  before  11   is  put   into  a   lubri- 
cator,  but    if   ii   is   coi  I    w  hen    thu 
ami  the  oil  i-  not  wanted  for  an  hour  or 

ire  should  he  taken  to  pro>  ide  a 
vent  in  order  to  prevent  the  accumulation 
of  .1  high  pressure  due  to  expansion  of 
the  1  il  .i~  ii  graduall)  absorbs  heat  from 
the  metal      Hiis  di  cs  not   mean  a  vent  to 

sphere.  as  that  is  not  prai 
Imt  it'  the  feed-regulating  valve  is  closed, 
that  will  prevent  waste  of  oil,  then  the 
condenser  \al\ c  maj  be  Ii 
quarter  of  a  turn.  When  the  ■■il  ex- 
pands it  will  simply  force  a  few  drops  ui>- 
mrd    without    increasing    the    pri 


rough,    strong   lubricati  r 

liard   service   and    little    care    in 

work.      It    has    three     separate 

for    each     steam    cylinder    in 

for   driving   a 

e,    and    one     for    the    air-brake 

>ton.      The    sight     feeds    at 

•  nigh  glass  disks  which  at 

h  thick,  hence  there  is  no  danger  of  the 

glass.  There 
•his   lubricator,   but 
i!  cannot   be   expected   here,   for   if  the 
■vice    requires    such     heavy     sigl 
■-  impracticable  to  secure 

illustrates    am  ther    locomotive 

with  three  separate  feeds.   This 

especially  designed   for   feeding  against 

equal  pressures  and  all   of  the  changc- 


nditions   found   in   locomotive   ser- 
vice.   For  illustration,  it  will  feed  against 
full   boiler  pressure   in   the   steam 
or,   if   a   compi  1  otiye  .1     to  be 

will    deliver    into    the 

ssure  ami   another  into  the  low- 
steam    1  In  -'        Both    will    work 
well  when  going  down  grade  with  steam 


... 
rest.     If  il   is  ever  necessarj    to  renew  a 
si^lii  icvi\  «l.i^,  or  repl.u  e  .1  worno 
ket,  11  can  be  done  under  full  steam  pres- 
valvi     are  pw  ided  for  tln>  put- 
When  the  efficient  red  bj  the 
use  of  these  lubricators   is  compared  with 
the  wasteful  and  costlj    mi 
m    connci  tii  n    w  ith    common    lubi 

1.    and    tallow    cups,    the    benefits 

•a  HI    be    appreciated       It    is    not 

thai  they  will  use  less  oil,  because 

in   places   where  a   premium   is   paid    for 

oil  saved,  the  amount   used  i-  much  less 

lod    lubrication    demands,    causing 

excessive  friction  of  the  parts  and  unnec- 

essarj    repair  hills.     As  the  premiums  are 

men   who  d 1    pa)    the  above 

insatisfa  ults  are 

accounted   for.     If  n  •    service 

is    required,   taking   the   whole   into   con- 


sidi  r  tti  in,    the    modern    lubricati 
1  tide    will    pro 
to  the  crude  devices  used  in  many 
ding    oil 
due   regard  to   right   use   of   the 

illustrai  : 

lubricator  with  a   glass  di-k    for  each    feed, 
and    a    special    ■■  made   of   thick 

ll.it    glass    which    cannot    be    easily    broken 
This   is   very   com  enii 

it    is   generall]    understood    that 

glass  will  not  be  used  in  connec- 
tion with  this  style  of  sight  feed      Vnothei 

cause    for    this    conclusion,    in    addition    to 

the    re.-i  d,    i^    that    the 

e"  sighl   feed  is  frequently   1  bul 

not    always)    used    where    it     i-    m 

•  install  glass  tubes,  as  they  would 
nol  prove  durable  and  the  conditions  of 
service   will   not   admit   of  renewing 

e,    but    this    tic        ig,        ! 
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i 

metal  shields, 

than  the 

the  metal  shii 

struct  tl 

f(  ed  unless  the  light 
-  tble. 

■•.liar    kind    of 
tted  with  thi 

For    these 

for  hard  usage,  but  for  stationary  engines 
|     onditions  it  will  give  sat- 

■     the    quantity    of    cyl- 
■      tn  engine 

the   number   of   drops    used    per    minute. 

time  in  hours 

quart  will  last.     For  illustration, 

that  2  'Imps  of  normal  size  are 

r    minute.     Then    one   quart    will 

j  =  25  times.    On  tin's  b 

4  =   too  h> 

t  the  drops,  therefore 
rate  rule  can  be  given  for  this  pur- 
i    this   will   give   approximate   re- 
Report  nally    ma<h 

that   are   run    without   cylinder   oil, 
but  ther  little  danger  of  this 

practice  I.     It  is  claimed 

that  if  a  new  engine  can  be  run  for  a  few 
the   cylinder,   it    will 
ifterward,  but  not  many  en- 
gineers   have    the    assurance    required    to 
enable  them  t"  start  a  new  engine  without 

ghly   lubricating  every  pari 
careful     engineer     who     understands     the 
comparatively    rough   condition   in    which 
li  ider   and    piston,   also   the    valve 
me  from  the  machine 
■tting  them 
vice    in    a    dry    condition    cannot 
conciled   with  e,  but   on   the 

contrary  he   cannot   without   a   strong   ef- 
ing  much  mi 
n  he  intend-  to  after  the  ; 
Even  if  the  engine  builder,  or  his  repre- 
sentative, and  the  put  I  by  and 
sibility,   in    case 
the  cylii                         d,  or   thi    v; 
:   lack  of  lubrication,  it 
entirely  satisfy   him,  11   aware 
of   the    fact    that   when   his   record    as   an 
engineer    is    reviewed    in    after 
order   ti 

nsible   situation   for   which   he  has 
ppplied,   the   damaged   engine   will 
eluded    in    the    evidence,    without    the    re- 
deeming vhich  he  i-  justly  en- 
re.     he     will     prol 
blamed    for  the   whole   trouble. 

Furthermore,     although     engines     have 


ylinder    "il    and    have 

i  ruined  b)    the  process,  there  is 

>w    that    fric- 

idition   than   it 

When  it  bci  take  otT 


_ 


~ 


.— "L 


T 


=B= 


the    steam-chest    cover,    or    the    cylinder 

my    first    idea    is    to 

condition   of   the    internal   parts. 

ti  d    in   my   plant   are 

I   with   oil  that   has   remained  after 

steam  was   shut  off.  thus  preventing  rust 

from  collecting  on  tl  while  the 


engine  is  shut  down.  What  would  be  the 
result  if  I  discontinued  the  use  oi  cylindd 
oil  ?     \\  ould  not  thi 

short     time,     thus    greatly 

danger    of    scoring    when    they    arc    put    ill 

motion  . 

On  the  other  hand,  much  more  cylinder 
oil  is  used  in  some  plant-  than  is  actually 
required.  Proof  of  this  fact  is  sometime! 
secured  in  unexpected  ways,  of  which  the 
followinj  a  good  illu 

A  certain  small  engine  was  fitted  with  a 
lubricator  holding  not  more  than  a  pint 
of  oil.  hi  some  plants  where  power  is 
d  in  a  high-speed  engine  this 
would  be  used  in  live  hours,  whili  in 
i!  would  last  two  days.  If  it 
answered  the  purpose  for  three 
ten    hours    each,    it    wi  mid    be   coi 

ing  this  lubricator  full  was  nol   fed  out  in 
five  weeks,  yet   there  was  no  evidence  to 
show    that    the    lubrication    was    di 
The    engineer    accounted     for    tin 
In    stati  i    was  no  sepai 

the  exhaust  pipe,  hence  oil  that  was  pre- 
viously  run  through  the  cylinder  ac- 
cumulated in  the  boiler  and  floated  on  the 
water  surface,  whence  the  steam 
this  oil  to  the  cylinder  and  used  it  many 
times. 

Perhaps  this  theory  is  correct,  but  why 
di  i  -  not  oil  that  passes  thi 
pressure   cylinder   of  a   compound   engine 
lubricate  the  low-pressure  valves  and  pis- 
ton?     I-    it   because   it    is    "worn   out"  by 
its   service   under   high   pressure, 
it    settle   down   to   the   lowest    plai 
so  pass  out   with  the  exhaust   steam  with- 
out   being    distributed    through    its    entire 
v-olumi  •     Whj   does  more  of  the  same  oil 
when    fed    directly    into    the    low-pressure 
steam    chest,    lubricate    the    pari 
than    a    much    larger    quantity    di 
through    the    high-pressure    cylinder'     It 
the    latter    assumption    were    not    true,    it 
would  onlj    1«    necessary  to  have  a  singh 
sight-feed   lubricator   for  a   compo 
even     a     triple-expansion     engine.    These 
questions    relate    to   interesting   point-   01 
cylinder    lubrication,    on    which    there   i 
not    as  .%  much     information     available    a 
ighl    to    be    for    the    good    of  al 
concerned. 

Fig.  _>o  illustrates  a  lubricator  suitahl 
for  tin  cylinder  of  a  gas  engine.  Th 
filler  plug  opens  a  passage  leading  directl 
body,  hence  it  can  be  filled  quick!} 
even  when  oil  is  cold  and  thick, 
is  not  a  hydrostatic  lubricator,  the  fee 
l-    downward,   and    it    is    regulated   by  l'1 

din    1 1  ■■     over    thi 
When   the   proper   feed   is   secured  it  ma 
be   entirely   shut    off   by   pulling   the   sna 
lever    down.      Raising    this    restores    tl 
t",  .d     without     readjustment.     The    cro: 

hi  iuld  be  >  losed  when  the  body 
to  be  refilled. 

The   lubrication    of   gas-   and   ga     ' 
i  ngine  cylinders  becomes  a  serious  pro 
lem    in    some    cases,    owing   to    the   gr< 
heat  developed   by  combustion  directly 


the    cylinder.      This    not    only    makes    it 

ise   an  "il   with   a   high   tire 

u->t  to  lubricate  the  highly  heated  p.irt >. 

but  then-  must  be  a  minimum  of  sediment 

left  in  the  cylinder  to  be  disposed  of  by  the 

irtion  of 

iment  bakes  onto  the  pisl 

but  the  percentage  is  greater  witl 

with  others,  hence  when  experi- 
•  demonstrated  which  kind  is  best 
for  known  conditions,   ii   is  .1  good   idea 
:  that  kind  and  repudiate  all  others. 

When  a  new  gas  engine  1-  started,  care 
should  be  taken  to  know  that  tin-  cylinder 
i«  thoroughly   lubricated,   because   lack   of 


•1    will    usually    damage    the    cyl- 
•  r    1  f    an    internal-co'mbustion    engine 
oner   than   in   the    case   of  a   cyl- 
which    steam    i-    used.      Tin-    is 
the  high  temperature  secup  ■ 
ck  of  moisture  found  in  steam. 
Fig.  21   illustrates  the  best   hand   pump 
r  oiling   a   -team   cylinder,    that   I    ever 
•'.as  formerly  supplied  with  every 
ngine    built    by    a    certain    firm, 
t  as  competition   became   stronger,  this 
ump  was  omitted  from   the  list  of  trim- 
ungs  belonging  to  the  engine.     1; 

ng  cast-iron  bracket,  which  gave 
a  firm  foundation,  hence  when  the  dis- 
arge  valve   v. ..  nd   the   piston 
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fi  reed   di  wnward   in    the   p; 

ing  oil  mi"  the  cylinder,  there  was  neither 

nor    vibration    felt    in    connection 

with    the    actii  11.    and    thi-    i-    in    strong 

contrast    with  i    pumps 

that  we  find  in  service  today. 

A   hand  pump  of  some  kind   sli 
installed   on  every   engine,   no(   to  he  de- 
pended   on    for    regular    service, 

tOO    much    time    to    oil    the    \al\es 
and   piston   of  this   way.   hut 

t"  he  kept   in   reservi  device 

for  this  purpose;  then  it'  the  regular  lubri- 

lils      :•'     work,     or     the 
neglects  to  till  it  at  the  right  time,  causing 
the    valves    to    •■grunt"    or    the    piston    to 
"chatter.  they    have    m 

properly    lubricated,    he    can    quickly    send 
1   oil  where  it  will  re-tore  normal 
ci  nditions,    then    refill    the    lubricator    at 
his    leisure.      It    is    usi  gue    that 

;ld  always  refill  his  lubri- 
cati  r  a!  the  right  time,  which  is  just  as 
51  ■  'ii   a-  the   la-t   drop  of   nil 


■ 

.  in  order  to  insure 

II    of    the 

internal  surfaces  with  oil  at  tin-  time,  thus 
preventin  im   rusting   while  not 

in  use,  A  hand  pump  1-  very  convenient 
for   tins   purpi 

\I.0111    twen  ..go.   the    N'a- 

tional    Association    0 

:  w Inch   I  wa-  a  member, 
rooms  that  were  adorned  with  engineering 
appliances    oi    main    kinds.      Among    these 
was    a    force  feed    oil    pump,    which    i-    il- 

lustrated  in  Fig.  22.    We  always  regard. -d 

to  he  designed  on  principles  that  were 
mechani  of  them  was 

put  into  service  on  our  engines.  It  oper- 
ated a-  follows:  The  connecting  rod  .1 
was    an..  ;    of   the    valve 

gear   that    gave   it   a    In  rizontal    mi 
of  j  or  3  inches.      This  caused  the  vertical 
l.ver  A'  to  swing  accordingly,  and  operate 
the   pawl    ('   which   engaged    the    rack   just 
below    it.       In    the    illustration    this    rack 


of  it.  as  other  important   work  may  claim 
his  attention  at  that  particular  time,  mak- 
impracticable   to   stand   and   watch 
the  lubricator. 

I   am  aware   of   the   fact    that   as   a   gen- 
eral   rule   an   engine   will    run    for   a   con- 
i      time   without    receiving   oil    into 
the  cylinder,  a-   ::   1-  d   in   my 

own   practice,  but   this   proves   that   it   has 

eiving   more  oil   than    wa 
sary.  for  if  oil  has  been  sent  into  1! 
pipe   at   the  rate  of  two  drop-  per   minute, 
and   it   is  possil 

for   30  minutes   without    having   any   per- 
ceptible  effect    on   the   engine,   the   regular 
supply   ought   to   be   reduce.; 
per    minute    and    maintained    there    until 
it    is    proved    insuffici 
service. 

If  the  regular  feed  is  reduced  to  the 
lowest  practicable  point  in  everyday  ser- 
vice, as  described,  a  small  quantity  ought 

mped  in  just  before 

■1    tlie    engine    is    to    remain    idle 


i-  moving  toward  the  left-hand,  hut   when 
of  it-   travel   in   this   din 

iwl  i-  changed  and  the  rack 
direction.  The  right- 
hand    end    of    this    rack    form-    a    plunger 
which  works  in  a  -mall  cylinder  as  shown. 
iil    that    has   accumulated    in 
it    out   through   two   check   valves 
-'earn  pipe.    The  iv^d  is  increased 
by   raising  the  clamp 
lowering   it. 

Why    did    the    force-feed    oil    pump    fail 
to    receive   recognition    as   a    practical    dc- 
iddenly 
come    into    favor    so    rapidly  thai 
firms    were    kept     busily    at     work    tilling 
r  them?     Why  did  not  engineers 
appreciate  its   value  when   it   was  first  put 
on    the    market'       I-    it-    value    overesti- 
time  ?     Is  there  any 
mechanical  op- 
eration   of    both    i-    concerned,    why    oil 
shi  uhl  be   i><\  faster  through  a  good   hy- 
drostatic  lubricator   than   it    i-   forced   into 
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wh)  the  ~.iii 
should  per  minute  by 

drostatic  lubi  i 

.   thai  the)  » ill 
>n  tin >   maj   deserve, 


Testing  Lubricating  Oils 
B^    P    I!    Whiti 


plant    is    o  mplcte 
without  sting    the   oils 

7S0 
600 


the    most    p 

1    the  outfit,   but   with 

the   simpler   forms,   the   cost    will 

t       The    simplest    form    of 

ihis  instrument  is  found  in  the  "P 

vania    Railroad   Company's    viscosimeter." 

■  is   simplj    hi   a   small   glass   tube 

with  a   large   bulge   in   the   middle   which 

forms   ;i   reservoii    For   tin    oil      On   each 

this    bulge    the    stem    is    marked, 

and   the   space   between    these   two   marks 

will  hold  exai  centimeters  of 

oil  when  at  a  temperature  of  too  degrees 

Fahrenheit.    One  end  of  the  stem  is  drawn 

down   to  that    the   oil    will   not 

rim  mil    too 

In  using  tliis  viscosimeter,  it  is  clamped 

in  a  vertical  position  with  the  jel   end  of 

down       \   small   rubbei    tube  is 


the    oil    Is.      Am     ■  I 

will  show  tin  appreciable  variation  in  the 
time  required  to  discharge  100  Cuba 
centimeters  ol  oil  at  a  certain  tempers! 
11  some  impure  oils,  aftei  bi  ing 
heated    to  a    high    temperature,   will   give 

n  idelj  varj  ing  results.    Fi  ir  n  act 

determinations,    a    sec 1    complete    test 

iln  mid   be   run  alter   the  "il   has   si I   1 . . r 

houi  s 

Another   quiti    simple   apparatus  is   tbj 

S  "it  » i-  osim<  tit.     It  .-"iisisis  "i"  a  srflal 

copper    \essei    capable    of    holding    about 

lit    ei  1  n  11111  ters  1  t   oil,  and  a  copper 

vessel    surrounding    this    and    forming   a 

water    jacket.      In    the    bottom    of    thi     ml 

reservoir    is    a    valve    which    controls   the 

1  ill.     The  sample  is  poured  into  the 

oil  reservoir,  and  the  jacket   is  filled  with 
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riME-TEMPERATURE    CURVES    FOR    (ASTOK   OIL. 

3COTT  VISCOSIMI     in 


Any  engineer  can  make  a  few  simple 
Usts  m  a  very  -hurt  time,  and  thus  de- 
termine the  kind  of  nil  besl  suited  to 
lant. 
The  apparatus  maj  be  quite  simple  and 
inexpensive,  "r  it  may  be  more  ela 
but  in  general,  the  simpler  apparatus  is 
much  easier  to  Use.  and  gi\ 


slipped  "Ver  the  tipper  end  of  the  stem, 
and  alter  the  temperature  of  the  nil  has 
been  taken,  it  is  drawn  up  into  the  glass 
by  sucking  on  the  rubber  tube.  I  he  ti  m 
should  be  rilled  a  little  above  tin 
mark,  and  the  rubber  tube  removed  \- 
of  tin  nil  reaches  the 
mark  on  the  sti  ber  of  -'  ci  mds 


water.  \  glass  graduate  is  placed  under 
the  nil  outlet,  and  a  thermometer  i-  im- 
111. 1  -id  ui  the  1  nl  111  the  reserve  iii 
the  temperature  has  been  read,  the  valve 
1  opi  m  d,  and  the  "il  is  allowed  to  flow 
1  iui  into  the  graduate.  A-  soon  as  the 
(ream  of  "il  strikes  the  bottom  of  the 
graduate,  seconds  arc  counted  until  5r 
cubii     centimeters   have    rim   out.     This  ii 
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ciently  accurati  rer-plant 

thermometer   capable 
of   recording   at    least   as   high   as   700  de- 
grees   Fahrenheit,    a    small    ir.m    crucible 
live    inches    in    diameter,    a    few 
small  porcelain  erncibles.  an   ale"! 
bunsen    lamp,   and    some    form    of   a    vis- 
cosimeter  arc   all    the   apparatus    that   are 
sary. 
The  viscosimeter  is  the  part   of  the  ap- 


mark.     After  the  nil  has  run  "tit   its  tem- 
perature is  again  taken,  and  if  this  diffi  1 
from    its    first    temperature,    the    two   are 
pie  is  now  heati  d   up 
: --   is   re- 
number "f  reading 
be  taken,  increasing  the  temperature  about 
I    time,      \ftcr  quite  a  high 
temperature    is    reached,    reading-    should 
lie    taken    at    differences    ,,f    about    20    de 


poured  hack  into  the  reservoir,  and  tl 
temperature  of  the  "il  is  raised  bj  heatil 
the  water  hath.  The  principal  advantai 
"f  this  iiver  the  Pennsylvania  Railroi 
Company's  viscosimeter  is  that  the  wat 
hath  prevents  considerable  radiation 
heat  fn  in  the  nil  reservoir.  The  reSU 
obtained  by  using  the  two  instruments  a 
howe\  er,  practical!-,  the  same. 

A   much  more  expensive  apparatus  a 


Member  - 
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!  which  works  on  an  entire!)  different 
triple,  is  thi  1 1  >olittle  ti  u  sii  m  vis- 
nneter.      A    small    brass    cylindei 

wire  is  immersed  in  the 
oil.     Above   this   cylinder,   and 

..    graduated    in    degrees.     The 
-.  wire  i-  fastened  at  the  top  of 

lire  can  be  twisted  any  desired 

When  there  is  no  torsion  in  the 

the  graduated  disk 

ki    this   instrument,   the   tempera- 

and  while  the  disk 

itionary   at   the   zero  mark 

id   i-   given    mie   complete   turn. 

released,  and  the  torsion 

;es    it   to   re- 

nst   the   frictional    resistai 

irrounding    the    brass    cylinder. 

at    the    end    i  f    its 

g,  the   reading  of  the  pointer  is 

The   backward    -wing   is   disre- 

m    the   third   swing,   when 

-  mo\  ing   in   the   same  dir 
another  reading  i-  taken  when 

•lie  end  of  its   swing.     The  dif- 
tween  these  two  readings 

.    due    to    the    fric- 
trainst  the  brass  cylinder. 
•   for  any  errors   in   reading,  the 
;ipcd  at  the  zero  mark,  and  the 
ad    is    turned    in    the    opposite 
When  the   retardation   is  again 
two   are   averaged.      The    oil    is 
before,   and   a    set   of   readings 
for    about     every     20    degrees 
temperature.     This   instrument, 
-ing  greatly   from  the  two  pre- 
scribed,   shows    practically    the 
Its  when  curves  are  plotted  from 
readings. 

mpanying  curves  show  some  of 

-  obtained  in  s  With 

n    all  quite  regular; 

istor  oil   -ample 

'  may  be  expected  from  impure 

'1  and  burning  points   are  very 

-mined    fi  >r   any    -ample   of   oil. 

porcelain    crucible    is    tilled    with 

is   placed  in  an  iron 

'■I    packed    around    with    sand. 

neter    is    suspended    above    the 

•  that   the  mercury   bulb  is   im- 

the   oil.      Heat    is   now    applied 

crucible  by  means  of  a  bun-en 

lamp.      When    the 

becomes  quite  high,  a  lighted 

held  about  half  an  inch  above 

of  the  oil  from  time  to  time. 

i    off    by    the    oil 

and  burns   for  an   instant,   the 

id  and   recorded  as  the 

The  heating  is  continued  until 

-preads  over  the  whole  surface. 

■or  continues  to  burn  after  the 

'H  splinter  is  withdrawn.     The  tem- 

iture  is  now  read  and  recorded  as  the 

»ing  point. 

few  simple  tests  such  as  here  outlined 


the  engineei  .    purity 

ils  he  i-  using,  and  » ill  aid  him 

nuning     the     value     Off     any     new 
sample    of    oil     which 


Wooden  Water  Pipe  and  Gate 
Valve 


In  1774  work  wa-  begun  upon  a  water- 
supply  system  for  the  City  of  N< 
rvoir  being  built  on  the  . 
■  f    Broadway    between    Pearl    and    White 

:nl    the    water    pumped    from    a 
pond    where    (.'enter    and    Leonard    streets 


-•  to  0  inches  in  di 
log   shown    n 
diameter,  ha\ 

of  about  one  inch  the  wood  -light! 

!   ••!'  it-  long  interment,  while  the 

ut     The  fiber  of  the  wo 

appear  to  have 
from  the  Ho  through 

it. 

\   solid   wedge  gate   valve  of   17,-0  de 

about     the     I,: 

iwn  in  Fig.  2.     It  v. 
from    I'ark    row.    Xew    York    City,   during 
the  subwa)  excavation  in  1900.    The  valve 
body  was  made  from  a  white-pine  log  and 


FIG.    I.     SECTION    OF  ol.u    WOODEN    WATER    PIPE 


are   now    located,   and   upon   the    sit 

by  the  Tombs  prison.  The  pump- 
ing   Station    was    located    on     Pearl    street 
near    Elm    Street.      As    a    mean- 
ducting    the    water,    wooden    pipi 

under  the  streets,  and  the  residents 
of  the  city  in  the  vicinity  of  Wall   street 
r  Broadway  were  thus 
-how-  a  section  of  wooden  water 
pipe  taken   from  the  corner  of  Pearl  and 
Park   streets.  October  21,   1906.  after  hav- 
ing   been     underground    more    than     [30 
:  is  particular  piece  of  pipe  formed 
part   of  the   water   system   constructed  by 
Christopher    Golles    for    the    city    during 
1774  am!    1770.     The  pipes  were  made  of 
white-pine  logs,  the  hole  being  bored  and 


the  wedge  from  a  piece  of  sheet  iron. 
which  was  lov  h  a  close-fitting 

slot  in  the  body  of  the  valve. 
Wooden   pipi  d   up  to    1815, 

when  iron  pipe-  were  introduced,  and  it 
is  said  that  some  of  these  iron  pipes  arc 
still  in  use  and  in  a  perfect  - 

Every  branch  of  industry  has  a 

the   original   practice   that 
almost   incredible   that   the   crude 
r    forefathers    were 
ever  put   to   practical   and   successful   use. 
This  also  appli  '        and  pip- 

in  purchase  a  gate 
valve  96  inches  in  diameter  and  weighing 
approximately     t8     tons,     which     may     be 
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nber  ai, 


ill  pry- 
■ 

limit  nf 
- 
. 

i  I  inches 

standing 
ra  Falls  plant. 
I  .  T.  I  lunger- 


Probing  Storage   Batteries 


Bv   M.  ' 


lowed  by    friction  tapi    and   linajlj    coated 
thoroughly    with   hot    paraffin, 
should   also   Ik-   covered   with   paraffin,  bii 
not   necessarily    I 

Fig.   2    shows   a   gage    stick   to 
When  provided     the  bight  of  the  sediment  which  accuihu 

lates    at    the    bottom    of    the    cells. 


with  lead-lined  tanks,  it  is  impossible  to 
see  the  condition  of  the  bottom  of  a 
cell   by   natural   light;   it    is   necessary    to 

'  imp  submerged  while  m.  '  i 


OLD-TIME    SOLID-WEDGE  GATE   VALVE 


ford  Bras-  and  Copper  Company  and  Mr. 
Frank  Barry.  New  York  manager  of  the 
Chapman  Valve  Manufacturing  Company. 
for   data   pertaining  den    pipe 

and   gate   valve.    - 


More  than  r2.000.00o  toi 

!  in  India  in  •   11.000,- 

000  tons  the  previous  1  head- 

ing  the    list    with    11. 500/    )  toi  5 

per  cent,  of  the  whole. 


ich  as  soluble 
substances  and  metals  other  than  lead, 
should  not  be  ,  :     trolyte. 

Fig.  1  illustn  ,  arranging' 

a  lamp   for   inspection   purposes.      No.    16 
B.     &     S.     gape     weatherproof     wire     is 

i   through   the   stick   a-   in 
a   weatherproof  socket   is   strapped   to   the 
block  A'  with  a  small  strip  of  lead.     Where 
the  lamp  and  wires  inter  the  socket  they 
should  be  covered   with   rubber  tape   fol- 


scale   is  marked   on   1  m    side   ol    ; 
and    small    holes   are   bored    oppo 
scale    mark.       When     the    stick     is    thru- 
down    into    the    sediment    the    hole-    tlm 
enter  the   sediment   arc    filled   with  it  an 
retain   it   when  the  stick  is  drawn  out.    J 
plain    stick    dipped    down    will    show    n 
mark   as   the    sediment    is    washed 
the  stick  is  dra 

In    recovering    iron    or    steel    which   1 
it    may  drop   in   a   cell,  a   pi 
magnet   si  cun  d  to  a  si  ick, 
very  convenient.      The    magnet    an 
should   both   be  dipped   in   hot   paraffin  ; 
a    proti  1     the    action    of   ll 

acid.     A  small  strap  of  lead  sho  tld  be  usi 
to  fasten  the  magnet  to  the  stick.     I  lectr 


f 


magnets    are    not    satisfactory   in   pro!  - 
for    metal    because    the    acid    si  on   wi 
into  the  winding  of  the  coil  and  dest: 
it. 


The  meetings  committee  of  the  Amir 
Society   of   Mechanical    Engineers  has 
dined  a  petition  for  a   National 
on  the  subject  of  Smoke  Abatement, 
the    council    in    approving    of   this   a. 

I-    to    the    meetings    conn; 
it    may  arrange   for  a   monthly  mi 
the   near    future   on    the   subject 

i]'  tit  1  11   strictly  engineering  line 


A   new    steamship   will   be   buill 
Cunard    line.      It    will    m  I    be    q 
large  as  the  "Mauretania"  and  "Lusita 
but  will  be  able  to  serve  instead 
at    times    of    repair    or   overhauling.     ■ 
bids   will   contain   alternate   prici  - 
bines,  reciprocating   engines  and  0 
tion    machinery,    and    the    type    oi 
will  be  decided  later. 
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Practical     Letters    from     Practical     Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About  ^  our  Work,  and  Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


baracteristics    of    Centrifugal    Air 
Compressors 


ltriiugal  air  compressors  differ  very 
iallj  in  their  operating  characteristics 

tlu-  standard  types  of  positive-pres- 
ppwers,  and  as  they  are  just  making 

appearance  in  commercial  installa- 
enginecrs  not  familiar  with  their 
ent  characteristics  are  likelj  to  ''i 
*ratc  them  as  they  would  a  p 

A  IT. 

I   positive-pressure    blower 
nstant  volume  and  variable  pressure, 
■  .  '1    is    held    constant.      That 


sure  blower.  Tin-  pressure  is  nearly  con- 
stant at  constant  speed,  while  the  volume 
can  be  varied  through  a  wide  limit,  ["hi 
how  the  pres- 
sure varies  in  a  centrifugal  compressor 
from  no-l,.ad  quantity  to  load  and  a  half. 
By  automatically   \  peed   of 

a  positive-pressure  blower  it  can  be  made 
to   work   as   a   constant-pressure   machine 
a   limited   range,   while   I 
of  a  centrifugal  eon 

it    ran    In     made    to    work    3 

machine  through  a  limited  range. 

In     the     centrifugal      compressor     this 

change  of  speed  is  obtained  automatically 

by  having  a  floating  air  goverm  r  attached 


■ 
5 

-r 

; 
-: 
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tli  every  stroke  of  a  reciprocating 
olution  of  the 
<l»\  type,  a  certain  definite  volume 
n  into  the  compressor  and 
>'ged.  the  pressure  of  the  air  tl 
n    the    -i  through 

it     is     forced.      Positive-pi 
rs  are  usually  equipped   wit! 

nt   excessivi 
delivering  small  quantities,  and  this 
to  waste  of  power  when  operating  at 

centrifugal  compressor  requi 
valve  and  is  thus  much   more  effi- 

at    light    loads    than    the    positive- 
ire  machine.  The  main  characteristic 

centrifugal    compressor    is    just    the 
•<"  of  what  it  is  in  the  positive-pres- 


nlet  pipe  of  tl  ir.     This 

governor  a  msi 

side  of  which  is  a  circular  disk  - 
by  the  current  of  inflowing  air.     I 
at   which   this   disk    floats   depends   on   the 
quantity  of  air  I 

by   levers,   with   the 

d  with  any  change  iii  the  quantity 
of  air  flowing  and  thus  hold  the  quantity 

constant    at    the   volume   at    which    the   air 
governor  perate. 

When  starting  a  centrifug   : 

'  he  closed   until  the 

it    should   be  graduallj 
this  type  of  compressor.    This  U  the  hard- 


est thing  about  the  machine  for  operating 

-   to  grasp,   as   il    i 
p.  ised  to  posil  i 

I  he  machine  should  never  he  run  with 
the  pipii  en  to  the  air.     I  Inder 

nditions    it    will    deliver  I 

times   the    full-load   volume  and     i 
pressure   does    not    drop   off   a   great    deal 
at   heavy   overloads,  as  can 
the  curve,  the  driver  will  be  heavily  oxer- 
loaded,  and   if  the  compressor  is  motor- 
•  h  )\  en,   the   mi  itor   armature   will    I 
likeli    i burned  out.     With  a  turbine- 
driven      machine     no     particular     damage 
WOllld    he    done. 

It  might  lie  will  to  state   for  tli 
'f    ihox,-    not    familiar    with    this    type    of 
compressor  that,  due  to  the  high 
which    they    run,    they    are    always    direct- 
connected    to   the   driver   and    the   drivers 
are    eitl  i  ed    motors    ,,,■    steam 

turbines. 

The  o  ull    with   this  type  of 

compressor  is  the  liability  of  the  impeller 
wheel  to  vibrate.  The  inherent  char- 
acteristic of  the  machine  requires  very 
high  whei  \  common  practice  is 

to    run    a    30-inch    wheel    at    4(K»)    revolu- 

I 
velocity  at  the  rim  oi  per  min- 

ute. While  this  is  not  a  high  value  for 
turbine   practice,   it    is      for   wh<  • 

impeller  wheels  and   it    re- 
quires   the   most    careful   balancing   of   the 
•  ation   at 
-  d.    Excessive  \  ibration  ma 
the  impeller  blades   to  break   off, 
fatigue,  and   is   almost   certain   to  put   the 
driver  out  of  commissi* m. 
When  gal  compressors  are 

pump  into  the  same  main 
a    check    valve    should    he    placed    I 
each   machine   and   the   header.      If   this   is 
in  a  di  'tin  and  "  run  much 

under  full  li  iad  quantity  for  both  m 
one  or  i  hines  will  take 

all  of  the   load   and   thus   run   at   a   heavy 
ther  machine  will  be 
running    light.       The     reason     for 
that  centrifugal  compressors  have  a  rising- 
■    characteristic  fn  nn  no  lo  i 

in  quantity  of  air  delivered  by  tl 

gives  an  incn  ire.  This 

can   be   readily   seen   from   an  inspection  of 
the    curve.      When    t 
pumping  into  tl 

re    in    each    ma- 
chine   ai  happens 
ilj     a     slightly    highei 
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September  21, 


than    the   other,    the    slight    in- 

e  quan- 

'.  the  in- 

I   higher 

. 

•  In  turn  :i  larger  quantity 

ue    until 
nearly    all    the 
overcome  l>y 
■   the  driver  d 
n>   the   load    increases,    thus    neutralizing 
tht     rising-pressure    char- 
tic. 

in  be  obtained 
ne-driven    machines   1>>    a    simple 
adjustm  ■    falling 

tnd    in    direct-current    m 
them  heavily  compounded. 

1  [OWARD    M.    Nl(  HOLS. 

Kenyon,  R.  I. 


Painting  Power   Plant  Stacks 

tackle  and  ma- ' 
tcrial  ready  to  paint  the  stacks  of  the 
power  plant ;  but  when  we  came  to  hoist 


fig.  3 

IWr,  .V  T 

the  trickle  by  mean?  of  the  small  cables 
(Fig.  1  1  with  which  each  stack  was 
equipped,  they  were  found  to  be  broken 
and    usel 

We   procured   some   paper   ball' 
sent   them    up   inside   tin-    stack    (Fig.   2) 
with    a    cord    attached,    intending    to    pull 
up  a   small   rope,   and   then  a   wire   cable 
Everything  worked  nicely   until   v. 
pulling  tl  i'   caught  on  a  ragged 

edge  on  the  top  and  refused  to  go  farther. 
Several  attempts  were  made,  but  always 
with  the  same  result.  The  string  method 
was  a  failure. 

The  stacks  are  116  feet  high  and  5 
feet  in  diameter.  We  were  not  in  a  mood 
ip.  and  the  job  was  shortly  ac- 
complished by  building  nineteen  ladders 
each  8  feet  long,  the  longest  we  could 
take  in  at  the  base  of  the  stack.  These 
ladders  were  built  to  fit  together  at  the 
proper  angle,  and  set  up  inside  the  stack, 
as  shown  in  big.  .■?.  New  cab: 
placed  in  the  sheaves  at  the  top  and  the 
painting  was   soon  in   prog 

C.  D.  Eldredge. 

Fairport  Harbor,  O. 


Two  Repair  Jobs 

In    thi  Ml    a   quick    solution 

and  repair  often  make  a  great  saving  We 
bad  a  piston  (shown  in  Fig.  1)  in  which 
the  rod  gave  way.  In  taking  the  piston 
out,  we   broke   the   ril  shown. 

We    bad    to    make    a    new    piston    I 
scheme   some   way   to   repair   the   piston   so 
that   the  engine  could  be  used   al   once. 


We  cut  a  temporary  ring  groove  back 
from  the  broken  one  as  shown  at  A. 
A  new  ring  was  made,  and  when  the 
engine  was  started  it  ran  very  smoothly, 
and  continued  to  do  so  until  we  could  get 
a  new  pi 

In    Fig.   2   is    shown   another   rush   job, 

that  of  repairing  a  Corliss-engine  bonnet 

that  had  been  broken  off.     We  bored  out 

made  a  new  supporting  collar  and 

threaded  it  into  the  broken  piece,  and  the 


bonnet   was  as  good   as   new.      We   heated 

ili.      bonnet     slightl)     and 

screwed  in  the  extended  collar;  in  coolhtg 

I.    on    (he  collar   and    ma. I. 
Solid    job. 

C.  R.  McGahey. 

Richmi  ii'!.  Va 


Adjusting  Bundy  Steam    1  raps 


In   instances  where   lbtndy  return  trap 

are    used    for   draining   oil    11 

arators   of   condensing   engines   there  ma; 
11     trouble   in   their  operation,   whci 
used   Willi   a    vacuum,   due  to   sticking  01 
the  center. 

The  object  of  tin-  letti 
how  this  trap  can  be  adjusted  so  that  it 
operation  will  be  uniform,  no  math 
whether  it  is  draining  headers  under  big 
steam  pressure,  or  oil  separators  under 
vacuum. 

Anyone  familiar  with  tin-  Bundy  trr 
know.-,  that  when  the  steam  \al\e  i-  opi 
the    air    valve    must    be    closed    and   ri. 


ADJUSTING    BUNDY    STEAM    TRAPS 

versa;  also,  that  the  higher  the  lift  of  I 
steam  valve  the  less  lost  motion  there  v 
be  between  the  collar  and  the  lockntttS 
the    steam-valve    stem,    wherein    lies 
cause  of  all  the  trouble,  as  1  have  found 
With     small     lost    motion    the    action 
the  trap  will  be  as  follows:     The  Lap  b 
will    fill    with    water    and    oil    and    slo 
start  to  descend,  the  collar  ./,  striking 
top  Iocknuts  />'  on  the  steam-valvi 
and  tending  to  open  the  valve,  upon  wl 
there   is   full    steam   pressure.     This  p 
sure,    in    addition    to    the    frictioi 
trunnion     packing,     counterbalances 
weight  of  the  water  in   the  trap  bowl 
tin  descending  motion  is  arrested,  lea' 
the  bowl  banging  in  midposition. 

To    overcome    this    condition,    tin- 
bowl   must   drop   far  enough   to  gain  - 
cient  momentum  to  overcome  the  pre- 
on  top  of  the  steam  valve  and  the  fro 
of   the   trunnion   packing.     To  do  thi  if 
must  have   sufficient   lost   motion 
thi    collar   A   and  the  Iocknuts  B  am "?. 
on   the   steam-valve   stem   T.     To  do 
depress  the  trap  bowl  to  within  1/16  ■« 
of  the  bottom  of  the  frame,  in  the  re  n- 
time    having   screwed   the    lockntif  /  UP 


cptember  ai,  igog 
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■ 


ami  the  lower  locknut  D  down,  and  make 
a   mark    on    the    valve    stem    in    line    with 
the  top  of  the  stuffing  box  nut.    I  hi 
the  nut  B  down  umil  the  steam-valve  disk 
I    i    i(>   inch. 

try  to  screw  up  the  air-valve  disk 
until    it    scats    itself,    which    you    will    be 
unable  to  do,  because  the  threads 
stein  arc  not  cut   up  far  i 
the    [light    to    which    the 
should  come  and  take  out  the  stem  and  cut 
the  threads  up  to  this  point,  at   the   same 

the  cap  locknut  for  holding 
val\  e    disk    in    t"  sition. 
repeat   the   foregoing   adjustment, 
n  the  steam  valve  has  a   i    I 
the  air-valve   disk    is   against    its 
k  the  nut  />'  in  that  position.    Then 
trap    bowl    to    within    I    16    inch 
■  ip    of    the    frame,    and    screw    up 
-  nuts  and  lock  in  positi' 
then  he  in  perfect  n 
If  the    trap    is   draining   a    vessel    below 
.    .1    slight    leakage    .it 
mi    valve    will    allow    the    bowl    to 
vapor,  which   will   hold   the   inlet 
lives  closed,  thus  keeping  out   the 
To    test    for    this,    close    all    the 
it  the  steam  valve  leading  to  the 
I   unscrew   the  cap   from  the   inlet 
live.     If  there  is  any  leakag' 
ill  be  lial  il      To  remedy,   take 

■  nit  and  put   in   a 
bbitt  and  the  trouble  will  bi 

Frank   G.   Engle. 
11.  O. 


\>  ater  Power  for  Steam  Pumps 

been  surprised  to  learn  that   few 

seem    to    realize    that     tin     i  i 
uplex  steam  pump  can  he  run  on 
from   city  or  other  mains. 
re    a    great    many    places    where 
pump   can   be   used   to  advantage. 
nditions   or   location  prevent  the 
steam, 
time  ago   I    was   in   chargi 

•  ned    by    oil    engines. 
desirable  to  pump  the  fuel  oil 
barrels   in    the    storage   shed   to 
-  on  the  engines.     After  stu 

use  a  water- 
imp.     I  tried  to  locate  a  suitable 
i  very    engineer   and 
dealer  that   I  outlined  my  plan 
mned  it  as  impossible.     V 
I  a  new  pump 
it-  work  faithfully.     The 
iries    from    40    to    60    pi 
I  'his  has  never  given  anj   tr 

■  membered  that  the 

'til    not    travel    as    fast    as    with 

a  larger  pump  will  be  required 

same   amount    of   work.      The 

•  I  put  in  was  a  2  and  3  by  2-inch 

nd  had  a  capacity  of  about   five 

per  minute. 

H.    K.    Wilson. 
'   wn,  Mass. 


Air   in  the  Air  Chamber 

A   cl  ton    mill   in 

Massachusetts,  holding  a  first-class  license, 

had  the  top  of  the  ail  1  m  all  his 

'rilled    and    tapped    and    pi 

put  in  so  he  could  "let  out  the  foul  air" 

whenever    it    aCCUmul  mini;    a 

pump  he  would  always   open   the  pel   cock 


and  let  ii  remain  open  until  a  solid  Stream 
of  water  came  out.  Then  he  would  close 
it,  and  wonder  what  made  the  pipes  and 
pump  jar  so.  With  the  best  of  arrange- 
ment, very  few  air  chambers  .  ■ 
fi  rming  their  full  duties,  unles 
method  is  used  to  fill  'them  full  of  air. 
We  usually  expect  that  the  air  chamber 


will     till    with    air     from     the    water,    but 
1  think  we  would  be  surprised  to  find  that 
very  few  air  chambers  are  even  half  tilled 
with  air  when  under  pressure. 
While  a  small  amount  of  air  will 

<     sufficient    to   prevent    the   pump 
from   jarring  badly,   nine   times   in   ten,    if 
the  air  chamber  were  full  of  air  when  in 
operation,  things  would  go  much 
er,    and    fewer    pump    valves    and    studs 


from    apparently    no 
known   cans,  . 

\  m  rj   simple  method  of  tilling  the  air 

w  nil  air  is  shown  1 

Ii    works   well  and  can  easilj    bi    ap 

anj  pump  1>>  the  engineer.     Drill 

into  the  pump  at  any  place  in  thi 

chamber  between  the  two   sets  of  valves, 

t»Iy    in  the  hig  \\  ailable, 

hamber  neai  and  con- 

ned  as  shown. 

\t  each  suction  stroke  of  the  piston  on 

iunl   of  air  will   enter 

the  pipe,   and   upon   the    return    stroke   part 

of   this    air    will    be    forced    into    the    air 

chamber.        In     a     very     few     minutes     the. 

chamber    will    be    filled,    when    the    valve 

should    be    closed    until    the    chamber    has 
again   bi  u   will 

tii«'     air     chamber     50     the     amo 

nd  air  in  the  chamber  can 

H.    W.    Grafton, 

Lawrence,   Mass. 
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erosene  in  tSoilers 

I  have  been  taking  a  silent   inti 

ntroversy  in  regard  to  kerosene  in 

and  will  give  my  experience  with 

long      I.,  tore      1      saw      anything 

i  about  it. 
Vbout  three  years  ago.  when  I  took 
charge  of  the  plant  which  I  am  now  op 
crating,  in  going  over  the  boilers  I  found 
cold  water  feeding  into  them.  I  : 
is  fitted  with  two  National  closed  beaters, 
one  from  each  engine,  and  making  in- 
quiry of  the  fireman  as  to  why  he  was 
feeding  cold  water,  the  answer  was  thai 

"the    beater    is    checked."       I     at    once    set 

abo  it    ti  1   asi  1  rtain   the  cause.      I 

the    outlet     and     found     thi  il 

1  losed  i"  '  ;  of  an  inch.  The  outlet 
being  at  the  bottom,  I  plugged  it  up  and, 
disconnecting  it  at  the  top.  tilled  tin  ci  ils 
with  kerosene  and  let  it  stand  fori 
hours.  Then  I  made  steam  connection 
direct  from  the  boiler  into  the  top,  took 
the  plug  from  the  bottom  and  tu 
the  steam  at  125  pounds  pressure.  It 
worked. 

This  scale  was  no(  of  a  solid  formation 
but  made  up  1  f  thousands  of  particles 
that  bad  formed  from  time  to  time  and 
been  released,  and  then  formed  into  one 
mass.  1  find  kerosene  in  boili  rs 
very  beneficial  when  used  ill  the  right  way 
and  at  the  right  time.  I  li 
any    material    bi  nd    the    beaters 

Ig  it  while  tin'  boiler 
is  tinder  steam.     I  find  the  proper  time   I  if 
the  boiler  is  sealed  I    is  after  cleaning        \- 
Ivent  of  lime  forma- 
tion,  it  only   does   its   work   by   penetrating 
'wets    and    there    forming 

■  .lion  tn  take  place. 
J.    R. 
.  Ark. 
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A  Troublesome   Pressure  Tank 


inying   sketch   illust 
tank    111    .1    hydraulic-elevator    installation 
which     -  erable     troul 

dinarily   the   n  rried  -it   about 

two-thirds  the  bight  of  the  tank,  leaving 
the  remaining 


ml  tin-  space  under  the  generators 
contained  al  leasl  three  barrels  of  oil 
thai  had  dripped  from  the  bearings  and  ec- 
centrics. 

The  12-inch  header  was  <  1  i  \.  i« It  <  1  into 
two  pan-  bj  a  gate  valve,  hut  no  pro- 
\  ision   was   ma  iting    the    unl 

pumps    "T    condenser    from    both    parts. 
While  I  was  there  they  connected  up  the 
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stead  of  cutting  ii  ofl  the  engineer  put 
wedge  between  a  steam  pipe  to  one  of  ti, 
engines  ami  a  column  in  the  wall  an 
sprung  the  piping  apart  bj  driving  th 
wedge  in  with  a  sledge.  Then  lie  proceei 
i'<l  to  "cuss"  the  fittings  and  the  parkin 
and     machine     -hop     because     the     jota 

I  he  engineer  in  trying  to  -how  ofl  son 
of  In-  authority  told  one  of  the  firem< 
to  keep  the  coal  in  a  pile  and  not  to  1  at! 
it  all  over  the  boiler  room  floor,  and  th 

1 tionarj     promptly    told    him    to    1 

where  they  don't   wear  ovei 

I  have  since  heard  that  it  was  neci 
sary  to  shut  down  this  plant  for  twel 
days  to  put  it  in  running  shape,  and  111 
an  engineer,  in  order  to  get  a  job  in  tl 
plant,  has  to  have  a  pedigree  a  mil.  lot 
Lofts    l:    Caw 

Marshfield.  Wis. 


Peculiarly  Designed  Chimney 


A    TROfULEsoME    l'KE»al.Kt    IA.NK 


The    illustration    represents    a    chirm 
that   has   been   doing  duty   for   the   past 


Difficult}  was  experienced  in  maintain- 
ing the  desired  pressure  without  the  air 
going  out  under  the  plunger  with  the 
water.  This  brought  about  unsteady  mo- 
tion of  the  cars,  an  almost  continuous 
application   of   the   air   pump.   etc. 

The  engineer  in  charge  conceived  the 
idea  that  there  was  a  sort  of  swirl  formed, 
a-  at  ./.  above  the  mouth  of  the  discharge 
pipe  from  the  tank  to  the  cylinder,  such 
form  in  a  vessel  of  water 
which  has  an  opening  in  the  bottom. 

He  tried  an  experiment,  as  illustrated  at 
/>'.  extending  the  pipe  inside  the  shell  and 
extending  it  down  to  within  ,?  inches  of 
the  bottom.  This  entirely  overcame  the 
trouble. 

Edward  T.  Bin.vs. 

Philadelphia.  Penn. 


Poor  Engineering 

While  visiting  the  [lower  bouse  of  a 
large  manufacturing  concern  recently.  I 
saw  a  new  was  of  installing  pipe  work 
and  other  apparatus. 

The  plant  consisted  of  two  direct-cur- 
rent generators  direct-connected  to  cross- 
compound  condensing  Corli-s  engines, and 
three  water-tube  boilers  of  a  new  de- 
sjgn.  Upon  first  stepping  into  the  en- 
gine room  I  did  not  know  whether  to 
Stay  or  not,  as  steam  and  hot  water  were 
issuing  from  nearly  every  point  in 
the  plant,  and  the  engines  were  running 
about  as  smoothly  as  a  boiler  shop.  The 
'chief  engineer."  who  had  previously  run 
a  50-horsepower  slide-valve  engine  in  a 
grist  mill,  told  me  that  the  engine-  were 
no  good  and  that  be  had  told  his  em- 
ployer so.  The  engines  had  not  seen  a 
piece  of  waste  for  two  weeks,  judging 
from  the  amount   of  oil   and   dirt  on   the 
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third  boiler,  which  made  it  necessary  to 
nit  a  section  out  of  the  header  to  insert 
a  tee.  The  part  removed  was  taken  to 
the  machine  shop  to  be  cut  off  and 
threaded  according  to  the  dimensions 
given  by  the  engineer.  When  the  pipe 
was  returned  and  put  into  position  it 
was   found   to  be   y%   inch   too  long.     In- 


years  and  is  apparently  good  for  as  a"! 
more.     The  object  of  this  type  of     I 
line  is  that  where  shavings  are  bu 
sparks  travel  a  greater  distance  ani 
a    better   chance    to   die    out    and 
fire  to  the   surrounding   property. 

There  being  no  shavings  burnt  m 
diving-flue  section  has  recently  b 
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making 


ordinary     direct-flue 

S     BuELL, 


:inding  the  Mean    Effective    Pres- 
sure of   Indicator   Diagrams 


arc  two  methods  .>f  obtaining  the 
lean  effective   pressure   of   indicator   ilia 
lhc  planimeter  and  the 


MEAN    EFFECTIVE    PRESSURE    OF    IN- 
DICATOR   Dl  VGH  v  U 

which  can  be  worked  out  with  a 

rule. 

When   using  the  ordinate  method  it   is 

to  divide  die  length  of  the  dia- 

to  equal  spaces  and  then  draw  an 

through  the  center  of  each.     This 

equal   spaces   with   a   halt   space 

ach  end  of  the  diagram.     To  space  a 

msiderable    time    and 

■   by  the  use  of  the  board   shown 

llustration   it   can   be  quickly   and 

done. 

ard    is    made    of   hardwood,    Vz 

k    and   8   inches    square,   on    each 

which   is  a  cleat    i    inch   wide,   I  i 

'«>ard  in  shape.     Across  the  bot- 

-  a   strip   of  wood   raised   above   the 

if  the  hoard    sufficiently   to   guide 

of  a  triangle.     With  the  triangle 

■;;i-  guide,   draw   a   perpendicular 

the  right-hand  side  of  the  hoard. 

■    the    bottom    of    this    line    measure 

ic    left    five    inches    and    divide    tin 

into  equal   spaces   with   a   half   space 

end.     War   the  top   draw   a   line 

long  ami  similarly  ili \  ide  it  and. 

n    a    sharp-pointed    instrument,     draw 

the   bottom    dots   to   the   cor- 

ones. 

divide   a    diagram    place    it    against 

guide  and   with    the   triangle   draw   a 

;dar   line   across    it    at    each    end 

i-   to   just    touch    the    ends.      The   dis- 

'<•  included  between  the  perpendiculars 

■    it-  length.     Move   the  diagram 

hoard  until  the  ends  of  the  per- 

ttom    coincides    with 

•ne  lines  on  the  board,  and  with 

J-harp    pcncii    <tot    tne    hottom    of    the 

W  opposite  each  line.     Move  the  paper 

d  n  against  the  guide  and  with   the  tri- 


angle    erect     a     perpendicular     from     each 
dot     and     the    diagram     will     be 
divided   by   ordinal. ■-. 

!  in  board  (aid  out  as  shown  will  haw  a 
;  inches.    ["o  assist  in 

working    up   a    diagram,    a    table    of   circle 

area-   from  the  diameter  of  the  smallest 

rod  to  that  .  f  the  largest  cylindei 

steam   table,    can   he   attached   to   the   hack 

of  the  hoard  for  ready  reference. 

derable  duplicate  work  can  be 
avoided  by  computing  a  constant  fi 
cylinder  in  the  plant.  This  may  he  deter 
mined  by  multiplying  the  total  area  of 
each  side  of  the  piston,  after  deducting 
thi  l    of    tin-     rod.    by     the     strt  ike    in 

feet  and  dividing  by  33>ooo.  The  quotient 
will  he  a  decimal  which  multiplied  by  the 

mean  effective  pressure  and  by  the  revolu- 
tion- per  minute  will  give  the  horsepower 
at  that  particular  sped  ami  pressure. 

Lewis  C.   Reynolds. 
Willard,  X.  V. 


Designing  a  Vacuum  Tank 

tell-  an  interesting 
story  in  the  August  31  number,  about  an 
"engineer"  who  did  not  have  a  cop.  of 
my  "Pocketbook"  and  had  to  horrow  one 
at  I  a.m.  :  hut  he  gives  it  :;  rather  melan- 
choly ending,  like  that  of  the  modern 
short  story  in  the  magazines.  He  also 
leaves  the  end  hanging  in  the  air.  so  that 
thi-  reader  wonders  if  the  tank  ever  was 
built,  and  if  SO,  how  thick  it  was  made. 
The  end  of  the  story  is  merely:  "He  fell 
in  the  boss'  estimation  from  a  promising 
engineer  to  a  raving  theoretician."  Served 
him  right,  of  course,  hut  Mr.  Tierce  might 
have  told  us  what  he  would  have 
he    had    been    in    the    engineer's    place. 

Many  morals  might  be  drawn  from 
Mr.  Pierce's  storiette.  The  most  obvious 
course  is  that  In-  should  have  had 
a  "Pocketbook"  of  his  own.  If  he  had 
owned  one  and  were  familiar  with  its  use 
lie  would  have  known  better  than  to  think 
"he  could  look  up  about  that  tank  and 
figure  it  out  in  less  than  an  hour."  and  he 
would  have  "gol  onto  the  job"  of  figuring 
it  before  reading  his  evening  paper.  In 
less  than  an  hour,  probably,  he  would 
have  found  that  the  "Pocketbook"  did 
11.  .1  contain  a  «  ord  on  the  subject  of  vac- 
uum tanks  12  feet  in  diameter  by  20  feet 
lug.  and  an  idea  might  have  crept  into 
his  "think-tank"  that  he  was  mistaken 
in  supposing  that  "surely  a  long  boiler  flue 
is  und(  r  inditions  as  a  tank." 

The  next  moral  is.  that  having 
that  tin-  boilermakers  were  "in  doubt 
about  the  correct  thickness  that  would  he 
safe."  and  that  all  the  books  wen-  silenl 
on  the  subject,  In-  should  next  morning 
have  confessed  his  ignorance  and  recom- 
mended to  the  boss  that  he  either  employ 
a   consulting  engineer    to   design    the   tank. 

or  else  write  to  half  a  dozen  1  f  I 

ing  tank  builde  ountry  and  ask 


the)   had  ever  built  a  vacuum  tank 
of    -itch    dimension-,    what    thickness    they 

d\  i-e.  how   they  1  alt  ulati  d  it,  and 

would   guarantee   tin-   tank.     The 

boss  then  would  havi    -nil  considered  him 

a   "promising   engineer"   and   not   a   "raving 

'  ii  ian." 

Wll.llV  M     1. 

Sandusky,  t  > 


To   Rivet    a   Crank   Pin   or    Piston 

Rod 


A  large  number  of  crank  pins  that 
are  luted  with  a  taper  hole  in  thi  rank 
web  and  riveted  to  the  web,  work  loose 
after  a  short  time  and  cause  a  lot  of 
trouble. 

The  method  generally  used  i-  to  cup 
out  the  end  of  the  pin  or  pi-ton  rod  (as 
the  trouble  is  the  same  for  pi-ton  rods 
as  for  crank  pins),  and  rivet  over  the 
edge  of  this  cup.  This  is  not  a  verj  strong 
way,  as  this  thin  edge  will  -.1011  break 
off  and  cause  the  pin  or  rod  to  worl 

proper  way  to  rivet  a  crank  pin 
or  pi-ton  n,<l  i,  to  use  a  taper  on  tin-  pin 
or  rod  of  about  '1  inch  to  the  foot.  This 
taper  in  itself  has  a  tendency  to  hold 
the  pin  or  rod  more  than  the  taper  usually 
employed,  which  is  generally  aboul  ;i  inch 
to  the  foot.  This  in  itself  should  appeal 
to  the  practical  man.  for  it  is  a  fact  that 
the  nearer  straight  a  taper  is  the  harder 
it   will    hold 

Instead  of  cupping  out  the  end  of  the 
pin  or  pi-ton  rod,  a  groove  should  he 
cut  on  the  end  about  '  1  inch  deep  and 
about  7  to  inch  from  the  edge,  according 
to   the   size   of   the   pin   or   piston    rod       A 


PrO|MI  method  to  I 


I'lulihcd  by  proper  method         iv>»*r,  ,\'.D 
MEi  HODS    OF    RIVETING 

ball-set   should  he  used  to  rivet  it   up  with 

dine    the    metal    on    each 
the    groove    until    the    countersink    in    the 
vveh   or   pi-ton    is    tilled.      In   this   way   the 
roil    or    pin     will     never    come    loose,    as 
no  thin  edge  to  break  off. 
The    accompanying    sketches    will    show 
how    thi-    is    done    and    also    the    way    that 
i-    exclusively    used    and    how    the    job    will 
look  when  done  in  the  way  described. 
H.  C.  Williamson. 
Portsmouth,  Va. 
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S<  ptember  - 


How  Shift  Changes  Waste   Money 

. 

r   hours 

turn   or 

lerestcd  in  the 

fuel  when  the 
ighl    turn. 
by   the  desir 

moment   t  lie 
night    I  ["he    same 

■  when  the  night  turn  is  re- 
turn.     The    nun    arc 
sire.l  with  their  long  hours  of  labor,  and 
prepare  rture,  long  be- 

IC   relief  appi 
It    is   customary    for    the   men    on    duty 
very   heavily   about   half  an   hour 
the   relief  appears. 
in   a   plant   of,   say.    loOQ   horsepower,  they 
will    charge    the    furnaces    with    about    .5 
coal   one-half   hour   early.     This 
wet    blanket   and    smothers 
Fr.mi  the  heat  beneath,  | 
h   coal   are   distilled   and   wasted. 

re    exceedingly    valuable    parts    of 
the  coal   and,  in   the   East,   represent    from 

22  per  cent,  of  its  weight.  From 
a  thermic  standpoint  they  represent  from 
30  to  40  per  cent,  of  the  value  of  the 
coal.     It  i-  m 

of  this  great  blanket  of  fresh  coal  are 
distilled  and  wasted,  resulting  in  a  loss 
to  the  owner. 

firemen,  about  to  retire  from 
their  labors,  pay  little  or  no  at: 
the  tires  during  their  last  half  hour. 
They  spend  this  time  in  washing  and 
changing  their  clothes.  After  having 
washed  and  changed  their  clothes  they  do 
to  soil  their  good  clothes  ot  thi  ir 
hands   in    firing.     The   result   is   that   the 

■  >mc    honeycombed,    full 
openings  through  which  cold  air  can  pass, 
and  economies  are  impossible. 

stated,    as    soon    as    the    relief    ap- 
pears    the    old    fireman    skips.      The    new 
gang    exchange    greetings    among    them- 
change    their    clothes,    and    will 
sometimes    consume    twenty-five    minutes 
in  their  preparations,  so  that  then 
an    interval    of    from    thirty   to    forty-five 
minutes  between   the   extra-heavj 
and    the   new   gang's    taking   hold    of   the 
tires.     Ry  this  time  the  fires  have  burned 
exceedingly  low.  spots  and  opening 
on   the   grate   and   economy   is   di  ' 

The  new  gang,  in  order  to  boost  up  the 
steam,  level  off  the  fires  and  throw  on 
another  dose  of.  say.  i  f  coal. 

From  long  experience  and  observation 
I  am  convinced  that  such  a  met! 
changing  from  day  to  night  gang,  or  from 
day  gang,  results  in  a  loss  to  the 
owner  of  at  least  2  tons  of  coal  per  day 
in   a    iooo-horsepower  plant. 

The  remedy  is  to  permit  no  fireman  to 
wash  up  and  change  his  clothes  until  his 
relief  has  got  into  firing  togs  and  is  in 
a   position    for   duty   and  work. 


1    paper 
which  I  have  sent  to  numerous  clients. 
J.  M.  Whitham. 
Philadelphia,  Penn. 


\\  by   the   Eccentric   Slipped 


The    1  rather  peculiar   ac- 

cident  that   happened   to   a   pneuni. 
compressor  which   is  a   simple  din 
meted    engine,    with    the    rnckcr    arm    set 
back  of  the  flywheel   shaft. 

ned    to    the    flywheel    shaft    by    a 
collar    in    which   are 

each  side  of  the  cam.  These  screws  be- 
came loosened  and  allowed  the  eccentric 
to  slip  just  enough  to  allow  one  of  the 
.crews  to  get  into  another  hole,  and  there 
it  held  fast.  Xot  having  run  an  engine  very 
long,  1  was  at  a  loss  to  locate  the  trouble, 
and  did  not  stop  the  machine  for  perhaps 
two  minutes,  first  working  a  lighl  and 
then  a  heavy  throttle. 


one    furnace-,    and     I    bricked    ofi 
all   but    about    on.    third   of   the   gi 
face     under     each     bi  iler     and     kept     tit, 
■  nd    of  ni> 
r  told  him  that  he  could  run  witl 
one  boiler,  without  altering  anyth 
save   half   the    fuel,   but    he    failed    to   til 
A    this  was  to  be  done.     \Y. 

1     these    boil. 

allow-  tin    1  ithi  r  to  act  as  a  steam  1 

and  effect  a  saving,  or  would  it  have  bee 

more    wasteful? 

Milton    Heguh. 
Cincinnati.  Ohio. 


Worn  Corliss   Valve  Stem 


Following   is  how  a  worn   Corliss  val 
stem    w..s    repaired    after    being    worn 
inch  deep,  due  ti  1  the   fricl  ion  oi 
ing. 

It  would  have  been  better  to  have  put 


~  1. 


-   ,  , 

nett-Bwlrr? » 

• 

. 

:• 

;c 

) 

l 

i 

. 

METHOD    OF    REI'.MKIN'C    VALVE    STEM    AND   BUSHING 


After  I  one-  stopped,  1  could  not  start 
up  again,  and  then,  of  course,  it  was 
easy  to  find  the  trouble.  It  is  the  little 
tilings    that    sometimes    cause    the    most 

Roy   S.   Woods. 
'  'and.   Ore. 


How  Should  the  Boilers  be  Run? 

Several  years  ago  T  ran  a  plant  con- 
f  two  horizontal-Hue  boilers,  54 
inches  by  -'4  feet,  connected  across  the  top 
with  a  large  steam  drum,  and  a  mud 
drum  across  the  bottom,  and  a  10x20- 
inch  slide-valve  engine,  with  a  very  light 
load,  and  steam  was  only  used  for  the 
engine.  This  plant  was  leased  for  six 
months  and  it  was  decided  to  run  the 
the  plant  as  found,  as  no  other  expense 
was    to   be    incurred.      The    boilers    were 


new   stems,  but   I  did  not  want   to  d 
until  I  could  have  the  valve  ports  n 
when  we  will  get  new  stems  and  valv 

In  turning  the  worn  valve  stems, 
gan    on    the    inside    edge    of    the    bi 
bearing   and    turned    up   to   the   bo 
the  stuffing  box,  the  rest  of  the  metal 
thickness    of   the    bottom    of   th< 
box,  being  left  to  preserve  a  fit  and 
a    -lioulder    for    the   packing   to   hitil 
against.   I  then  took  the  gland  and  1 
out     for     a     bushing,     counterboring 
packing  side  of  the  gland  so  that  the 
ing  would   not   slip  through   when   pi 
pressure    on    the    packing.      The    bi 
was   then   turned   to   a  sliding   lit 
gland. 

Xext  I  drilled  two  small  pin  hi 
in  the  upper  and  one  in  the  Iowei 
the  bushing.     This  being  a  split  bu  "B- 
the   holes   were  drilled   from   the  pr  'W 
side  of  the  gland  so  the  pins  could     in' 
serted  after  the  valve  stem  had  been  ]  ted 


In!'    JI,    ItJOQ. 


I'<  i\\  ER  AND  THE   1 


through  the  bonnet.    The  pins  are  for  the     as  would  be  the  case  where  direct  steam     natural!}  settles  to  the  bottom  of  the  tank, 


i  keeping  the  split  bushing  from  alone  was 

■dilating  with  the  stem.  Cha'rles   T.   Mellen. 

P.  J.  Wai  rERS.  New    York   City. 

Pelham,  X   V.  


il  lias  passed  I 
id  water  it  is  like  new  oil. 

K.   E.   DtixiON. 
\  t-  1  i  1 1  -.  ■ 


Heating   and    \  entilating    Buildings 


1. 1111  from  tin  boilers  enters  the 
heating  chambers,  after  being  reduced  to 
the  proper  pressure,  by  means  of  a  re- 
ducing valve.  Alter  condensing,  the  water 
lows  into  the  pump,  and  is  pumped  back 
inti'  the  boiler,  at  a  temperature  of  about 
200  degrees   Fahrenheit. 

The  pump   is   cunt  relied   by   means   of   a 

ivemor,  which  not  only  serves  to 
keep   the   system    from   flooding,    but   also 

a  seal  for  the  returns.  The  air 
ducts    leading    to    the    several    rooms    are 

■  I  directly  to  the  heating  cham- 
ber, and  the  air  is  drawn  from  outdoors, 

and  around  the  coils  in  the  cham- 
nieans  of  a  fan  blower,  and  from 
there   it   passes    to   the    several    ro< 
the  building. 
When    the    fan   blower    is    driven    by    a 
engine,    the    exhaust    is    also    con 
to  the   coils,   so  that   either    steam 
from  the  boiler,  or  exhaust   steam. 
,  may  be  introduced  into  thi 
air    passes    between    the    coils    it 
!  to  about  68  degrees  Fahrenheit, 
that  temperature  enters  the   room 

■  c-iling,    circulates    around    the 

iut   through  an  opening 

near  the   floor,   and   is    finally   discharged 

e  root  of  the  building,  in  this  way 

expelling  all  impure  air  from  the  room-. 

instant  circul; 

-  at  a  temperature   of  68  degrees 

nheit. 

All   wind.  w*.   doors,   etc.,   must   be   kept 

closed,   so   that   the   circulation   of 

ken.     If  windows  and  doors 

■  open    the    efficiency   of    tl 
greatly  reduced;  in  fact,  it  is  prac- 

•seless,   besides   burning   consider- 

il   than   is  necessary.   On   the 

■id,  if  the  system  is  properly  run, 

it   will   prove   economical,   and   the   venti- 

perfect.     When  this  system  of  heat- 

'■n   operation,   the   direct    steam   to 

-  may  he   shut  off  entirely.     The 

■  mperature  of  the  air  in  the  ducts 
is    maintained,    usually    by    means    of    a 

tat.  set  into  the  ducts,  which  opens 

-  the    steam    valve,    as    the    case 
thereby    insuring   constant    tem- 

In    mild    weather    the    exhaust 
m  the  engine  is  generally  sufficient   for 

•he  entire   building. 

When  the  thermostat   shuts  off  the  ex- 

"  im  the  engine,  the  resulting  back 

is  sufficient  to  open  the   regular 

'k-pressure  valve,  and  allow  the  steam 

o  escape  to  the  atmosphere.     By  this  sys 

em   practically    all    of   the    water    is    re- 

to  the  boiler,  the  air  to  the  rooms 

-    P'ire.    and    the    chilling    of    rooms     by 

•pening  windows  jj  done  away  with,  such 


An  Oil   Filter 

-  inying    sketch     shows    the 
construction  of  an  i  il  idler  which  i 
excellent    satisfaction.      The    body    consists 
of   two   compartments.    15  inches   in   diam- 
eter  and    30    inches    deep,    connected    by 

means  of  a  pipe  llm.!:  n  of  the 

partition,    running    up    17    inches    on    one 

side. 

It   is   fitted   with  a    1 
compartment    fat  draw    the    water 

off.    (  hie  compartment  has  a  fain 

14  inches  from  the  bottom  to  draw  the  oil 
fter  the   filtering    p   OC 

and   12  inches 
deep,    with    a    pipe    16    inches    I,  n( 

to    tin     bottom,    is    50    constructed 
that   it  will  fit   inside  of  one  of  I 
partments    in    such    manner   that    the   pipe 


OIL  FILTER 

covers  within  2  inche  Om  when 

in  place.     The  b  cleats  soldered 

On  the  sides  of  the  compartment.  In- 
side the  box  are  cleats  on  which  to  lay  a 
frame  covered  with  wire  screen  so  that  it 
will  rest  about  2  inches  above  the  bottom 
of  the  box. 

The  operation  is  as  follows:     After  put- 
ting about  i-'  inches  of  clean  water  in  each 

Of  the  filter,  the  box,  with  the 
pipe  extending  from  the  bottom,  is  placed 
side  of  the  filter,  as  shown,  and 
en  placed  in  the  box.  Thi 
then  filled  with  waste,  after  which  the 
filter  is  ready  to  work.  B 
on  the  waste  it   filters  through  thi 

vii  the  pipe  to  the  bottom  of  the 
compartment  and  comes  Up  through  the 
water,  until  the  level  is  higher  than  tin- 
pipe  on  the  side,  when  it  overflows,  runs 
down  through  the  connecting  pipe  and 
through  the  water  in  the  opposite 
chamber  of  the  filter. 

This  process  has  taken   some  time,  and 
as    a    large    amount    of    dirt    is    taken    out 
of  the   oil   in   passing  through   the 
and   more   by    standing   in    the   first   cham- 
ber, the  dirt   that  gets  through   the  waste 


Will   a   Centrifugal   Pump    Do    the 
Work? 


A  direct-acting  pump  under  my  super- 
vision ha-  been  in  1  iperation  for  everal 
iking  muddy  water  from  a  river 
hi.  ami  delivi  1  ing  into  a 
tank  against  a  total  head  of  about  115 
feet.  The  suction,  at  times  of  1 
low    water,    mat  |    inches 

of  mercury   at   the  pump. 

gritty  water   the  cyl- 
inder   her.  .ines    cut     and     the     val 
badly    pitted,    requiring    repair    evei 
months.     We   know,   however,   when   the 
pump  is  getting  in   bad   shape,  and   taking 

■  <  of  a  time  win  n  a  smalh 
ln\  nf  water  than  usual  i-  being  drawn 
from  tin'  tanks,  smaller  pumps  can  he 
run  in  emergency  until  repairs  are  made. 
Although  there  is  considerable  slip, 
and  di  creasi  in  efficiency  after  much  wear, 

the  pump  is  always  dependable  and  can  be 
relied  upon  to  deliver  water  at  any  and 
all  times.  This  fact  is  of  the 
importance.  Water  is  constantly  being 
drawn  from  the  tank  into  which  the  pump 
delivers,  and  it  is  very  important  that  the 
supply   shall    never    fail. 

It  is  now  proposed  to  replace  the  re- 
ciprocating  pumps  by  a  10-inch  centrif- 
ugal turbine  pump.  It  can  hardly  be 
denied  that  the  centrifugal  pump,  if  well 
built  and  with  ring  oiling  bearings  out- 
side the  pump  casing,  will  be  of  cheaper 
and  more  satisfactory  operation  from  a 
mechanical  standpoint.  Such  a  pump 
should  require  little  attention  and  abso- 
lutely no  repair  for  a  long  time;  and 
would  be  an  ideal  pump  for  this  service 
if  the  suction  lift  were  not  SO  great.  But 
1  am  of  the  opinion  that  JO  feet  is  to,,  high 
a  suction  lift  to  expect  of  a  centrifugal 
pump   through    such  tion    line 

in  which  there  is  the  possibility  of  a  good 
deal   of  air   leakage. 

Centrifugal-pump    salesmen    assert    that 
the    centrifugal    pump    is    good    for    just 
suction    lift    as    the   reciprocating 
pump,  but    I   should  like  to  hear   from   the 
of    Power   on   this   subject.     The 
old    pump,    thi  ive    in    opera- 

tion, can  alwa 

me  amount  of  water;  while  small 

air  leaks  might  cause  the  centrifugal  pump 

to  lose  its  water  entirely  just  at  the  time 

when   it   was   most   needed.      I   have   beard 

d    also,    that    if    the 

centrifugal  pump  was  made  in  two  stages, 

take  care  of  a  higher  suction  lift 

pump  with  a  single  runner.     I  have 

no     reliable     information     on    this    point, 

however. 

L.   CoRWIN. 

Newburgh,  X.  V. 


Purr.p  Indicator   Diagtam 

-.  taken 
Holly    triple-expansion    vertical 
pnmpi   8 

The  diagrams  were  ,aken  ,r"m  the  '"I1 

nder.     the     pump     working 

re,    with 

in  the  intermediate  re- 

15    revolutions 


•  ,■     IS  UK  VToK     DIAGRAMS 

per  minute,  with  a  steam  pressure  of   100 

1. ire  inch.  ->->  inches 
mini  being  carried  on  the  exhaust      ["he 
pump    was    lifting    water    16    feet.      A   Co 
spring  war.  used  on  the  indicator. 

[f  anj   reader  has  taken  similar  di 
1  should  like  to  hear  from  him. 

;    W.  Caryl. 
Vngola,  Inil. 

Difference  in  License  Examinations 


The  station  load  had  deci 
an  extent  that  only  one  engine  was  run- 
d  after  looking  over  the  engines 
that  had  been  running,  ami  finding  every- 
thing in  good  uriler.  1  sat  down 
my  midnight  lunch.  Just  then  the  oiler 
startled  me  by  abruptly   saying: 

"I'm  going  to  throw  up  this  job  ami  see 
if  1  can't  strike  something  out  Pitt-- 
field    way." 

"Why-"  I  asked.  *"*  i-  t  something  in 
view  out  there  "" 

"X..."  In-  replied,  "but  you  know  1  have 

tried  twice  to  get  a  license  and  failed,  so 
I've  been  culling  some  facts  and  figures 
and  putting  them  together,  and  I've  come 
to  the  conclusion  that  if  I  expect 
license  my  chance  is  just  33.5  per  cent 
better  in  that  district  than  in 
Oh'  You  needn't  smile."  he  went  on,  "I've 
got  the  figures  down  in  black  and  white 
and  you  have  often  told  me  in  our  dis- 
cussions    that   figures   don't  lie." 

"Thai's  getting  it  down  pretl 
said  I.  "I've  often  wondered  at  the  fact 
that  men  who  have  tried  for  a  license  in 
this  district  and  failed  would  mi 
some  other  part  of  the  State  and  after 
a  while  return  with  a  'gold  seal,'  hut  I 
never  knew  that  the  solution  could  he- 
found  in  figures,  so  I  guess  it's  up  to 
you." 

He  went  to  his  closet  and  returned  with 
a  book  and  several  papers.  1  landing  me 
the  hook,  he   said : 

"Now  this  hook  is  the  report  of  the 
chief  rf  the  district  police  of  Massa- 
chusetts for  1008.  and  on  page  132  you 
will  find  the  general  summary  of  cxamina- 
handing  me  a 
paper,  "are  taken   from  it." 


POWER  AXD    nil'   ENGINEER. 

Looking    at    the    paper    1    saw    the    t'ol- 

AppUom-    ,  loan,..     IPPUca-    1 

Di^ei  uom»- SSHK  ""':..';"" "" 

.  M  310 

8  1"  tti.H 

After    comparing    his    figures    with    the 
-..   I   remarked  that  "the  men  out  thai 
w  in    must    be    better    posted    than    ill    our 
district" 

"Don't  believe  it,"  he  replied.  "It's  the 
examiners.  Some  1  f  them  ask  their  ques 
lions  in  much  the  same  manner  that  the 
cheerful  idiol  propounds  conundrums  at 
a  party,  and  they  exhibit  the  same  idiotic 
glee  when  they  find  you've  been  fooled 
a-  to  what  the  question  really  was;  while 
others  ask  plain  questions  and  if  you 
don't  quite  understand  they  explain  until 
you  do." 

"Well,  admitting  that  there  is  a  personal 
element  that  enters  into  the  examina- 
tions, what  plan  can  you  suggest  that  will 
improve  the  system  now   in  vogue? 

iving    the    questions    in    writing 
proved    and    the    answers    marked 
one  nol  concerned  in  the  examin- 
ation.   Then  and  nol  until  then  will  a  man 
in    one   district    be   examined   on   the   same 
plane  as  one  in  another  part  of  the  State. 
ink  of  it.  here's  an  examiner  in  the 
Suffolk  district,   who   only   passed   22   per 
1    the   men   he   examined,   while  the 
examiner  in  the  Berkshire  district,  passed 
90  per   cent.      If   you    had    to   he    examined 
which    one    of    these    examiners    would 
you  prefer  to  go  bet',  re'-" 

I     replied    that     1    "guessed    1    would    he 
inclined    to    favor   the   90  per   cent,   man." 
t's  why  I'm  going  to  give  my  notice 
in    the   morning,"    he    remarked,    as    he    re- 
placed  his  book   and   papers    in   the   closet. 
F.  C.  Almador. 
Salem.   Mass. 


September  21,  1909, 

in    the    suction    pipe    when    the    pump    w 

1  milling. 

Louis  !'•.  Carl. 
Marshfield,  Wis. 


Limitations  of  Pump  Lift 

yeai  -  ago  I  was  employed  bj  a 
mining  company  as  engineer.  When  I 
took     charge     they     had     a     Blake     putjlj 

titled  with  single  cup  leather  packing, 
pumping  water  from  the  bottom  of  1  lie 
mine.  The  suction  pipe  was  28  feet  in  a 
vertical  position  and  the  pump  kept  the 
water  out  without  any  trouble.  We  couffl 
Stop  any  length  of  lime  to  put  in  new 
leather,  and  start  right  up  as  though  the 
pump  had  not  been  stopped;  the  suctiol 
pipe  bad   no    fool    valve,  at    that. 

Soon  after  this  one  of  the  steam  boil- 
ers gave  out,  and  we  could  not  get 
enough  steam  to  keep  the  water  OUl  of 
the  mine,  the  water  rising  until  we  weM 
compelled  to  raise  the  pump  to  a  platform 
28  feet  above  where  it  first  stood.  I  left 
the  air  chamber  of  the  suction  pipe  and 
after  repairing  the  boiler,  steam  was  got 
up  and  for  the  first  three  or  four  days 
we  lowered  the  water  on  an  average  4 
feet  per  24  hours,  after  this  we  could 
nol  lower  it  so  fast,  and  the  pump  beg#l 
to  knock.  When  we  reached  22  feel  W€ 
could  not  lower  the  water  any  more.  I 
fished  up  the  vacuum  chamber  and  put  it 
in  place  and  .to  hours  alter  putting  011 
the  chamber,  the  platform,  28  fe< 
us  was  dry.  We  then  lowered  the  pump 
ti  it-  old  position  and  had  no  trouble  with 
a  28  foot  suction.  This  is  the  way  I 
learned  the  value  of  an  air  chamber. 
William  MelleM. 
New    York    City. 


A  Good   Ferrule  Extractor 


What   Caused    the    Air    Pressure  ? 

A  three--tage  centrifugal  pimp,  driven 
by  a  three-phase  induction  motor,  was 
..it,  n<  d  "p  a  few  da;.  ■  a-'"  to  note  the 
condition  of  the  runners  and  casing.  After 
the  pump  was  assembled  it  was  filled  with 
water  through  a  t-inch  pipe  which  was 
tapped  into  the  discharge  and  suction 
pipes.  After  the  pump  was  started,  the 
ammeters  showed  that  the  pump  was  not 
pumping  water.  It  was  shut  down  and 
the  priming  valve  opened  to  till  the  pump 
and  suction  pipe  again,  as  far  back  as  the 
check  valve.  When  started  again  the  am- 
meters registered  the  same  as  before,  and 
the  vacuum-gage  pointer  was  hard  against 
the   stop. 

I  then   remi  and  air  came 

out  of  the  suction  pipe,  and  judging  from 
the    sound    of    the    escaping    air,    1    should 
say  that  there  was  about  live  pounds  pres- 
sure.   The  next  time  the  pump  wa 
everything  went  nicely. 

T     should    like    to    have    the    opinion    of 
others  as  to  what  caused  this  air  pressure 


The  boiler-tube  ferrule  extractor  illns 
trated  herewith  is  being  used  ill  a  numbe 
of  locomotive  shops  and  has  the  advantag 
over  many  of  being  cheaper  and  easier  I 
construct:    of    being    "huskier,"    to    stair 


BOILER-TUBE    FERRULE    EXTRACTOR 


more  abuse  and  having  the  advantage 
being  capable  of  some  adjustment  for  " 
in    various   sizes   of  boiler  tubes. 

In  using  the  ferrule  extractor  shown 
the  sketch,  a  hard-steel  washer  A  is  tn 
placed  against  the  tube  plate,  the  ' 
screw  B  being  slackened  to  allow 
/)/  to  enter.  When  all  are  in  pOSJtfc 
the  set  screw  B  is  advanced  far  elttll 
to   press   the  jaws   of  the   extractor  tig 
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the  sides  of  the  boiler  tube;  the 
nut  F  is  then  turned  with  a  wrench  and 
the   ferrule  gradually    drawn  out. 

K.  P.  Messer, 
Poughkecpsie,  N.  V. 


To  Increase  Speed  of  a  Corliss 
Engine 

T"  increase  the  speed  of  a  Corliss  en- 
gine, all  the  change  needed  is  a  larger 
pnlle>  on  the  governor  shaft.  The  gov- 
ernor will  revolve  at  the  same  rate  of 
speed,  I»it t  the  number  1  f  revolutions  per 
minme  made  by  the  crank  shaft  will  be 
greater. 

The  method  oi  finding  the  size  of  pulley 
required    will   be   easily    understood    from 
iple.       \    <  'i  irliss    engine    is    run- 
ning  at    (xi    revolutions    per    minute;    the 
the  pulley  on  the  main  shaft  is  12 
.mil    on    the    governor    spindle,    8 
To    speed    the    engine    up    to   80 

■  n-    per    minute,    find    the    size    of 
needed  on  the  governor. 

The  speed  made  by  the  governor  shaft 

12  X  60 

— g— =  cp  r.p.m. 

■  pulley  required  is, 

12  X  80  . 

=  10.66  inches. 

90 

Leonard    Valliu.ee. 


Corliss    Engines   versus  Steam 
Turbines 


I  note  with  considerable  regret  that  on 

if   the    August   24  issue,   under 

above  caption,  you  are   opening  your 

to  what  appears  to  me  to  be  an 

Ogether  useless  and   wholly   undignified 

Without   wishing  to   cast   any   reflection 
id  faith  of  the  reason  given  for 
■    departure     from    your     usual     policy, 
that  on  more  mature  considera- 
te      if    the    opinion    that 
nam    engineering   question    in 
Iwindles   into   utter  insignificance 
romparison   with    the  question    of  the 
of    sundry    modern    advertising 

rring   to    page    1 12    of    the    ad- 

11    of   the    same    issue,    the 

between  the  advertisement  and 

n    Utter"    is    plainly    seen.      It    is 

lent  that   the  advertisement   and 

•  letter  were  intended  to  appear  simulta- 

ind  that  by  a  trick  that  is  more 

"  wd   than    commendable    two   columns 

ditorial  pages  have  been  n 
i'plement  a  page  of  paid  advertising. 
The  advertisement  of  the  Corliss  engine 
an    advertisement    of    a    steam 
rhine.  and  both  are  bad  examples. 
The  advertisement  of  the  steam  turbine 
sr>  unspeakably  silly   that  it  could   mis- 
id  no  one  who  makes  any  pretensions  to 


■■•    engineer  tent     that 

:u  consumption  ol    1 

' IS(  S    over    50    pet     1  nil    after 

ice  is  so  pn  pi 
that   it   would   immediately 
as  being  horn  of  crass   ignoi  am  1 ,   1  athi  1 
than  a  deliberate  desire  to  deceive. 

However,  when  one  realizes  that  under 
modei  n  business  conditions  the  ad>  erti 
ing  of  .t  lai  ge  concern  is  condui  h 
distinct  department,  just  as  is  the  engi- 
neering, the  construction  or  the  account- 
ing, an  advertisement  of  this  sort  will  be 
recogni  1  d  as  an  unfortunate  incident 
rather  than   an   e\  idence   ol   bad    faith 

With  the  utmost  cue.  a  large  manu- 
facturing establishment  with  a  complicated 
organization  will  occasionally  get  an  in- 
competent engineer  who  will  turn  out  a 
faulty  design,  or  a  careless  mechanic  who 
will  slight  some  detail  of  his  work,  or  an 
accountant  who  will  make  an  annoying 
mistake.       Is    it.    therefore,    any    more    sui- 

prising  that  there  might  be  an  incompetent 
employee  in  the  advertising  department 
who  should  turn  out  a  faulty  advertise- 
ment that  is  no  more  representative  of 
the  policy  of  the  company  than  is  faulty 
design,  workmanship  or  bookkeeping? 

It  is.  indeed,  surprising  that  this  sort 
of  thing  does  not  occur  oftener  in  these 
('ays  when  advertising  is  claimed  to  be 
taught  as  a  special  science,  quite  inde- 
pendent of  a  technical  knowledge  of  the 
thing  advertised,  hut  based  on  psycholog- 
ical principles  equally  applicable  to  liver 
pills,    mining    stocks   and    locomotives. 

The  advertisement  of  the  Corliss-engine 
builder  is  equally  reckless.  Without  en 
tering  into  any  discussion  as  to  compara- 
tive economics,  the  facts  arc  at  least  suffi- 
ciently well  established  that  no  intelligent 
person  will  seriously  consider  the  intima 
lion  that  a  steam  turbine  cannot  be  made 
to  give  economic  results  within  25  per 
cent,    of    the    lust    obtainable    with    any 

type   of   reciprocating    engine   what 

Furthermore,    the    advertisement    is    in 

decidedly  had  taste,  and  I  believe  that  if 
many  of  your  clients  were  to  submit  copy 
of  this  sort,  you  would  not  be  overly  well 
pleased,  and  would  probably  place  some 
restriction  1  n  the  class  of  advertising  mat- 
ter that  you   would   admit. 

If  there  he  any  one  who  is  so  con- 
stituted that  the  steam-turbine  advertise- 
ment mentioned  awakens  within  him  a 
feeling  of  honest  indignation  instead  of 
pity  or  amusement,  he  would  be  entirely 
:  istifii  -I  in  registei  ing  a  dignified  protest 
against  the  publication  of  such  irrespon- 
sible statement-  even  in  your  advertising 
pages.  The  protest  that  has  been  made 
in  this  case  hardly  comes  under  the  class 
which  could   be  called  dignified. 

T  venture  to  suggest  that  it  might  not 
be  outside  the  province  of  the  manage- 
ment of  an  engineering  journal  to  exclude 
from  its  advertising  paves,  just  as  rigidly 

as  from  its  reading  columns,  any  matter 
that  is  palpably  untrue.  The  inaugura- 
tion of  such  a  practice  would,  undoubted- 


ly,   work     to    I  I     both    the    ad 

p  iblic 
\s  t..  the  little  engineering  question  in 
volved,    the    comparative    merits    of    the 

•team  engine  and  the  steam  turbine  are  no 

ikelj    i"   bi    -I'  1,  1  mini  '1   bj    discus- 
sion than  the  tune  honored  quest about 

h  ■   mightini  -       I  the  pi  n  and  the 
sword,  that  rural  debating  societies  strug- 

gli  d    w  uh    for    years. 

I"'  .He  situations  in  which  steam  tur- 
bines are  most  desirable,  and  there  are 
situations  in  which  it  would  be  foil)  to  in 
Stall    them;    just    as    there    ar<     situations 

in  which  il  would  lie  folly  to  install  a 
Compound        team      engine      instead      of     a 

simple  one.     Even  tli'    oh!,   simple,   slide 

valve  throttling  steam  engine  still  has 
its  place  in  the  engineering  world,  and 
instead  ol  bi  ing  driven  to  the  wall  by 
what  we  call  progress,  it^  builders,  with 
out  any  flourish  of  trumpets,  are  enjov- 
ilume  of  trade  that  would  lie  sur 
prising  to  those  of  us  whose  vision  is 
restricted  to  the  consideration  of  modern 
developments  in  power-plant    equipment 

There  are  situations  in  which  gas  power 
is  preferable  to  steam  power,  hut  the 
prospects  of  its  universal  adoption  are  as 
yet  not  particularly  alarming  to  those  who 
build  or  use  steam  power-plant  equipment. 

It  is  safe  to  assume  that  the  engineering 
public  buys  intelligently,  and  that  the  fact 
that  steam  turbines,  steam  engines  and  gas 
engines  are  bought  and  sold  year  after 
year  is  more  convincing  evidence  that 
each  has  its  merits,  than  any  amount  of 
wordy    argument. 

A  discussion  of  the  relative  merits  of 
the  several  types  of  prime  mover,  apart 
from  the  conditions  of  service,  is  wasted 
effort. 

fhe  engineer  must  consider  the  ques- 
tion in  connection  with  the  local  condi- 
tions that  confront  him.  and  make  his 
decision  accordingly.  And,  in  general,  he 
does  not  regard  all  advertising  statements 

as    strictly-    scientific    facts. 

There  is  too  much  talk  about  what 
power  plant  apparatus  will  accomplish  in 
the  way  of  economical  results,  instead 
of  what  can  /v  done  with  il. 

imical    results    are    obtained    not 

from  the  machinery  alone,  hut  from  the 
combination  "f  a  man  and  machinery.  A 
good  workman  may  turn  out  excellent 
work  with  an  indifferent  tool,  and  an  in- 
competent workman  will  probably  turn 
out  a  botched  job  with  the  best  tool  in 
the    world. 

The  fact  that  the  overall  economy  of  a 
certain  power  plant  with  one  kind  of 
equipment  is  better  than  that  of  another 
plant  with  a  different  type  of  equipment 
is  no  conclusive  evidence  as  to  the  rela- 
tive merits  of  the  respective  equipments 
in  themselves.  No  manufacturer  of  power- 
plant  apparatus  has  yet  reached  the  point 
where  he  can  afford  to  ignore  the  intelli- 
gent and  thoughtful  engineer  as  a  factor 
in  establishing  and  maintaining  the  com- 
mercial  success  of  his  product. 
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■  nptli    of    llic    peri 
which  tl  prime 

maintained,  whethi 
engine   "f    . 
•  .1  limit  when  the  ma- 
chine has  the  qualit)  of  care  and  attention 
i)  men  are  capable  of  gi\ing  it. 
The  VVestinghouse  Machine  Company, 

II.     E.     LONCWELL. 

'  urg,  Pcnn. 


Reheating  Tubes  in  Receiver 

power  plant  of 

mpound   Corli 
unit,  the   receiver  of  which  con- 
tained a   nest   of  tubes   for  the  pas 
live  steam  for  reheating  pur] 

The  economy  of  this  arrangement  had 
caused  some  little  discussion,  and  one 
first-class  engineer  contended  thai  the 
1  in  the 
least  b\  cutting  out  the  live  steam  from 
iver  and  using  it  in  the  ordinary 
way  through  the  throttle.  This  ei 
who  I  knew  could  design,  build,  and  oper- 
ate simple  or  compound  engines,  and  who 
had  not  forgotten  his  training  in  thermo- 
dynamics, eventually  came  to  have  charge 
of  the  plant   in   question. 

The  tirst  thing  he  did  was  to  cut  out 
the  reheating  system.  Now  th( 
that  arose  in  my  mind  at  the  time  was 
this :  The  engine  was  the  product  of  a 
•  firm,  which  has  a  reputation  of 
knowing  its  business,  and.  similarly,  the 
engineer  who  was  up  in  his  busim 
demned  and  removed  this  portion  of  the 
company's  design. 

A  discussion  on  this  point  of  reheating, 
not  from  a  theoretical  standpoint  alone, 
from  a  practical  point  of  view. 
should  pre  ve  interesting  and  profitable  to 
engineers  in  these  days  oi 
to  how  long  it  will  take  the  gas  engine 
and  turbine  to  put  the  reciprocating  en- 
gine on   the   scrap   heap. 

J.   A.  Carrithers. 

Bank-head.  Alberta. 


Engine  Repairs 

At  the  time  of  assuming  responsibilities 
in  a  plant  of  considerable  capacity,  trouble 
was  experienced  with  piston  packing  in 
a  20x22  railway  engine.  Upon  inspec- 
tion, it  was  found  that  there  was  con- 
siderably more  clearance  than  m 
between  the  piston  rod  and  the  back  of 
the  stuffing  box.  A  metallic  backing-up 
ring  for  packing  was  used,  and  had  be- 
come broken  and  allowed  to  churn  around, 
cutting  the  bottom  of  the  stuffing  box  in  a 
disgraceful  manner.  After  thinking  niat- 
r,  the  following  method  of  repairs 
was  adopted : 

The  piston  and  rod  were  removed.  A 
solid  cardboard  disk  was  fitted  in  the 
stuffing  box  from  the  front,  and  backed 
up  by  a  piece  of   shafting.     A   piece  of   1- 


inch  pipe  was  put  in  from  tin  back  end 
of  the  cylinder  and  backed  up  with  clay. 
Then    tl  tilled    with 

after  which  the  babbitt  was  removed  anil 

as  cut  and   i. 
This  made  a  halt"  in i  very  irregular 

i  l,is  was  put   in  place 
and.    with    .1    I.  .id    washer    over    the    entire 

made  quite  a  respectable  piece  "i  work,  in 
appearance. 

A    standard    metallic    packing    was    also 
used,  instead  of  soft   fibrous  pad. 

there  has  not  been  a  cent's  worth  of  re- 
pairs or  packing  used  on  the  rod  in  the 
past    year. 

Incidentally,  it  has  been  the  writ 
perience  that  by  the  use  of  metallic  pack- 
ing this  1  iunl  has  been 

more   than   one-half,   and    while   it   is   hard 

at  times  t,.  indue  plant  managers  to  put 

chase    metallic    packing,    tin 

no  consideration  at  all  when  ultim; 

ing  is  considered. 

Georce  A.  Eyler. 
Cumberland,  Md. 


About   Electrical  Grounds 


What  Caused  the  Lights  to  Go 
Out? 

While  making  some  changes  in  the  line 
work    in     front    of    a    light    plant,    it    was 


WIRING    DIAGRAM 

wires      l(f      two 

arc    circuits.      When    connecting   up    again 

1-     .V    and     )'     (  see    sketch  I     were 

interchanged  by  mistake.    When  tin   lights 

were    put    on    that    night    the   ammeter   on 

circuit  A  only  regi  t<  red  2  amperes,  but  as 

iIm     -tab    switches    on    circuit    B 

•  rted,    both    ammeters    registered 

4.5  amperes.     The   lights   on   both   circuits 

would    light    up    and    go    out    and    quite    a 

few  grot  d    up   that    never  gave 

trouble   before. 

1  icians    in    this    plant 
claims   that   none   of   the   lights    ought    to 
the   circuit    was    open,    while    the 
other  one  claims  that  as  both  circuits  wen- 
connected  to  different   phases  of  a  three- 
phase  circuit,  the  circuit  is  closed  through 
the   other   phase.      What    I    should   like    to 
know   is   what    caused   the   lights   to   light 
up    and    go    out ;    also,    wdiat    caused    the 
■w  up.     If  the  circuit  should 
<    system,  what  causes 
the  lightning  arresters  to  flash  when  the 
witches    are    inserted  ? 

Louis  B.  Carl. 
Marshfield,  Wis. 


We  have  a   mining  plant   with   two  boifl 
lis,  two  st-icks  50  feet  high  and  two  pumps 
to    drain    the    mines.      We    do    tin    dulling 
•  d   air.      The    hose    through, 
which    air    is   conveyed    from    thi 
pipi     t-    1I10    drilling    machines    is    wirc- 
'.  and  it  is  a  common  thing  during 
an    electric    storm     for    tin-    nun     to    jM 
I  In    hoisting  cable  is  iron,  'but 
the   hoisting   tower   is   only   about    33   feet 
high.     The  electrician  at  tin    local  clectrifl 
light    plant    told    the    "bos.      to      oldi  r    a 
copper  wire  to  the  receiver  of  the  air  com- 
pressor and  drive  an  iron  into  the  ground 
and   ground   the   air   pipe. 

1  contended  that  it  would  not  be  ground- 
ed any  more  than  it  is  now.  I  In  mine 
is  100  feet  deep,  and  wet.  with  a  4-inch  air 
ing  ft  om  tin-  receiver  down  to  the 
bottom,  where  they  connect  the  hose  to 
the  machines.  <  >ne  pump  is  connected  to 
a  IO-inch  pipe,  the  other  to  a  3-inch  pipe, 
and    a    centrifugal    pump    with    a    4-inch 

.in  -II  pipe  i'i  mnected  ti  1  tin   pi  mi 
400     feet     away.     Notwithstanding     these 
grounds,  with  a  heavj  charge  of  el.  .  trii  10. 
es   down    in    the    mines.      I  low  can 

tins  trouble  In  overcome? 

E.    Mi  Roy. 
Linden.    Wis. 


Homemade  Packing 

1  Mir  packing  expense  used  to  be  quiti 
an  item  and  we  tried  to  cut  it  down  ti 
no  avail,  until  one  day  I  happened  to  b 
looking  through  our  scrap  and  the  ide 
occurred  to  me  to  make  a  packing  fror 
scrap-babbitt  metal. 

I  procured  a  wooden  box,  two  5-poun 
lard  cans,  two  1  -inch  round  irons  wit 
centers  on  each  end  and  hot  sand  enoug 
to  fill  the  wooden  box.  1  got  my  babbi 
together   and    put    it    in    the    ladle 

m     plumber's     furnace    and     whil 
that    was   getting    hot    I    prepared    mj    bi 
I    placed    the    two    cans    in    the    I 
surrounded     them    with     hot    sand,    tin 
placed    the    round    irons,    standing,    in   tl 
enter   hi  each   can   and   secured   them 
thai    position.      Having  the  box  thus  pr 
pared,    1    was    ready    to    pour    the    nut 
which  should  be  good  and  hot.     This  w 
poured   into   the   pails. 

The  object  in  heating  the  sand  was 
prevent  blowholes  in  the  babbitt  after 
had   cooled. 

When    cold    I    stripped    the    tin    off,   | 
the  metal  in  a  lathe  and  cut  threads  ab< 
the   thickness   of  light   twine   and   3  or 
feet  long.     I  put  enough  threads  togetl 
to  fit   that   particular  box   and   not  scr 
up   too   tight.      After   a    few    days   it   v 
in    working   order   and    it   has   proved 
good  a  packing  as  any  on  the  market 
up  to   100  pounds  pressure,  except  on  ■' 
machinery,    brine    pumps    and    the    w< 
end  of  feed  pumps. 

Eiicar  G.   Schinplei 

Roxburv.   Mass. 
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Inquiries 


r/i.  11  are 
intcrrnl    and   cir.     accuiiijHiiiiec/    by 
-  *    uf    the   iiiyii 


f    wire     should     bi 
!\     50    incandescent    lamps    in    a 
fi  ct    from    the   one 

lie  dynamo  gives  di- 
rrent    at    110   \olts. 

L.    I).    II. 
nds    almost    entirely    on    the   1.  >~ 
allow    in   the   wire.      The    follow- 
ing  table   gives    the    drop    in    volta 

if   wire   carrying  one 
-  a  distance  of  one  foot : 


211,600 
168,700 

11,743 
33,102 

16,510 
1,107 


Hi) 

11    00324 


drop  of    ;  volts.   107-voh   lamps 
used  and  the  current   would  be 
S  amperes.     The  distance  i> 

per  ampere   per   foot   is 

,      , —  =  0.000177s 
26  X  650  "J 

1.  00  gives  less  drop  than  this 
0  more.  Using  N'o.  o,  the  drop 
0.0002  volt  per  ampere-foot,  or 

650  X  0.0002  =  0.13 

ampere.      Therefore,   to  get  3  = 
>p,  the  current   must   be  3  -=-  0.13 
J3  amperes,  which  would  m 

mps.     It  would  probably  be  best, 
mps   and    No. 
the   drop   would  be   very 
nil  3  volts  with  all  lamps  bum- 
it   would  be  just  3  volts  with  44 
rning. 

md  Motor 

n  a  shunt-wound  direct-current 
be  changed  to  run  as  a  motor, 
ge  being  the  same  in  both 

R.  II.  I.. 
uige  is  necessary  in  the  machine. 
necessary  to  put   a  rheostat   in 
■  :ih    the    field    winding    and 
starting  box  in  the  armature  cir- 

■ced    as   a    dynamo    must    be    10 

20  per   cent,    faster    than    it    ran   as   a 

the   size  of  the  ma- 

ince  111  Armature  Circuit 
w  ill  a  motor  rated  at  750  revolutions 
K  minute  operate  satisfactorily  with  re- 
in series  with  the  armature  to 
'  ng  the  speed  down  to  460  revolutions 
I'  minute? 

E.  G.  II. 
ies,  provided   the  load   is   constant   or 


verj    nearly    so 

iik  rcasing  w  hen  the 
load  decreases  and  decreasing  when  the 
load  increases.  There  will  be  a  large 
Loss  in  the  dead  resistance,  but  the  motor 

will     operate     satisfactorily     except     a-     to 

speed  regulatii  ined. 

Impedance  of  11  \fa 

1 1  a  coil  wound  on  an  iron  c< 
resistance  of  5  ohms  and  an   inductance 

•    henry,    what    current     v. 
when  an  electromotn 
at  30  cycles  per  second  is  applied  to  the 
termini 

J.  S. 

The    induct;  20    henry    and 

the    frequencj     30    cycles,    the    reactance 
would    be 

3  »  ,,o      0.05  =  9 
ohms.     The  impedance,  therefore,  would 
be 


V  (9-4-5)'  +5J=  10.67 
ohms,   and   the   current    would   be 
too   -r-    IO.67    = 

Transformer  Ratio 

If   a    transformer   having    1500   turns   of 
wire    in    its    primary    windil  | 
with    primary   current    at    1000   volts,   how 
many   turns   must    the    secondary   winding 
contain   to  deliver   104   volts  at   n 

If    the    primary    wire    is    No.     10 

ize  should  the  wire  in  the  secondary 
winding  be? 

J.  S. 

The   secondary  winding  must   contain 


X  1500  =  [56 


104 
1000 

turns    of    wire.      The    size    of    the    wire 
should    lie    not    less    than 
IOOO 


104 


X  10,38;:  =  99.8-7 


circular  mils,  but  there  is  no  such  stand- 
ard sj/c  in  copper.  The  nearest  size  is 
No.  o.  with  105.500  circular  mils,  and  this 
should  be  used,  if  the  wire  is  to  bi 
Flat  strip  or  ribbon  would  probably  be 
used  commercially,  and  the  cross-section 
should    be    at    least 

■ '  785  1 
square  mils,  or  practically  0.08  square  inch. 

Heat  Required  to  Convert  lee  into  Steam. 
le  a  block  of  ice  weighing  ten 
pounds  at  a  temperature  of  iS  degrees 
Fahrenheit.  Compute  the  amount  of  heat 
required  to  convert  it  into  steam  having 
an  absolute  pressure  of  30  pound-. 

T.  L.  W. 
The  specific  heat  of  ice  is  0.504.  There- 
fore,   the    amount    of    heat    required    to 
raise  the  temperature  of  to  pounds  of  ice 
2  degrees 
without  melthi; 

10  X   0.504   X    14  =   7 
B.t.u.     The  latent  heat  of  liquefai 
ice  is  14265.  so  that  multiplying  this  quan- 
tity of  heat   by   10  give-    [426.5    B.t.u.   re- 
quired   to    melt    the    ice    without    rai-ing 
its  temperature.     Consulting  a  steam  tabic 


yni  will  find  that  the  total  heal  in  steam 
t<    pressure  Itl 
1.  being   measured   .dune  32  de- 
ahrenheit),  is  1158.3.     Multiplying 
10  to  give  the  quantity    for 
ds   of    -team,   gives    1 1,58 
Adding  these  quantities  we  have  a   total 
1   B.t.u.   required   to  raise  the   10 
pounds  of  ice  from  18  degrees  Fahrenheit 
to  the  melting  point;  then  raise  the  tem- 
perature   to    the    Imiling    point    and    evap- 
orate it  at  30  1  Ite  pressure. 

and    the     Temperature-entropy 
am. 

of  entropy  and  the  temperature-entropy 
diagram.  I  have  the  definition  in  "Web- 
ster's International  Dictionary."  but  I  can- 
not clearly  connect  the  11-1 
with  the  Greek  derivation,  nor  fully  un- 
derstand the  quotation  with  which  he 
nition :  ''The  Entropy  of 
the   universe   ti  a   maximum." 

S.  A.   D. 
In    the    pressure-volume    diagi 

which  the  steam-engine  indicator 

ample,    vertical    distances   or   or- 

:it  pressures  and  horizontal 

ibscissas    represent    volume, 

and    the    area    of    the    diagram,    which    is 

d  let   of  the  length  and  bight,  that 

is,  of  the   increase  of  volume   by  the  avcr- 

.    is    the 

energy. 

If   you    will    make    a    diagram    such    as 
-•jt:  of  our  issue  of 
February   2,    1909.    in   which    vertii 

represent     absolute     temperatures 
and  the  area  still  represents  enerj 

r   diagram,   the   hori- 
zontal   dimensions    or    the 

Vou  will  find  in  t lie 
article  referred  to  a  good  illustration  of 
the  use  of  the  temperature-entropy  dia- 
gram and  from  it  should  he  abl 
a  good  idea  of  what  is  meant  by  that 
term. 
Proper  Distance  in  Belt  Drives 

Is  there  any  formula  for  determining 
the  proper  distance,  or  maximum  or  mini- 
mum distance,  for  designing  belt  drives 
for  any  size  of  belt  ? 

W.  M. 
We  do  not  know  of  any  positive  rule. 
If  the  di-tance  between  the  pulley  centers 
is  too  short  the  arc  of  contact  on  the 
smaller  pulley  will  be  too  small,  owing  to 
the  greater  angularity  of  the  belt  and  the 
hi  longer  belt, 
If  the  di-tance  between   the  pullej 

■  .it  the  bell  i-  apt  ti •  flap. 
When   narrow   belts  are  to  he   run   over 
small   pul 

average,  the  belt  having  a  sag  of 
from  1'  J  to  2  inches.  For  largi 
working  on  larger  pulleys  from  20  to  25 
feet  docs  well,  with  a  sag  of  2l/i  to  4 
inches.  For  main  belts  working  on  very 
illeys  the  distance  should  be  25 
to  30  feet,  the  belts  working  with  a  sag 
of  4  to  5  inches. 
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po\\  l'.K  AND  Till-'   ENGINEER. 

Lubricating    Engine  Cylinders 

u   know    how    much    i  ylindei    oil 

Would  it  be  •">  awful  tasl 
postal    -n.l    the    size   and 
engine   and   the   amount    and   I  ind   ol    oil 
which  it  uses  and  mail  it  to  the   editor  oi 

on,    of    oui     fort)  odd    thousand    sub 

scribers  pn  bablj  three  quarters  could  give 

us    interesting    ami    valuable    information 

,.  line.     We  have  asked   foi    il   a 

number  of  times  but  the  responses  -1-  not 

We  know   that  our  '    ""'  llls~ 

obliging,  we  know   thai  the)  have  this  in 

formation,  and   we  need   it.  Won'l    the) 
send  it  in? 


The  Effect  of  Vacuum   on  Engine 
Efficiency 
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A    ci  i  ks   foi    information 

vanci    should  bt   made  for 

failure   on   the   part    of   the   purchaser   to 

,  alii  .1   Foi    in  a  con- 

gu  iranteed 

,    an   indicated  horsepower-hour 

,  n   ,,,  p,  t,nds  of  dr)   steam  al   no  pounds 

i/ith  a    16  inch  vacuum,  but  that 

only   23  in  hes   of   vacuum   can  be  main 

tained.    What  must  be  the  pei  form; i 

,  ompl)    with   the  terms   of 
ntracl  ? 
;      i  ngine    builder    takes    the    ground 
l.  ,i   to   the    t.s   pounds   oi 
urt      ai  rificed  by   the 
failure  to  ■    vacuum  through  no 

.  ngini     il    a   giv  n 
,  m,  ds  mi  .  ii  effective 
;     to     thi     li  v    | 
with   a    •  ai  mini  of  23  inches,   il 
would  :  1  ""t  hence  with 

in,  mure  steam  produce  a  mean   effect  in 
ds   with   the   26-inch 
epowet    would   be   in- 
,    proportion,   and   he 
claims    that    the    total    amounl    of    steam 
used    .1  ided    by    this    largei 

would  have  produi  1  '1 
jt-   ,]„.  um   had    been    pro 

vided,  in  determining  his  steam  used  per 
or  thai   the  a  ntracl 
allowai  ce  eased   ■"  tne  '"" 

rtion,     in     this    case     in     the 
proportion   of   28  to  2 

llowed   28  X    16  -7- 
26.5  = 
This   I  tl  1-  righl   if  I 

,  ngini    1    m  1  affected  by  the 

and    if    it    can 

make  a   one  hundred   per  cent,   return    for 

il     0  affected, 

and  if  so  direction? 

The  engim  plant  of  the 

West    Point    Mil  ^cadi 

an    indii  ated  hour    on     18.33 

1 


s,  ptembi  r  21,  19  9, 

tli.-  atniosphi  ..    11I    11    l»'un«l       with 
;,    mean   effective    pr.       nn     referred    In   the 

low  -pressure  cylindi 

Is  it  tu  be  assumed  that  with  a  28  inch 
1,   1I1,    ,  ngine   w.nild   havi     di     -  loped 

its  hoi  1  ■  1    "" 

18.33  *  33"     _   ,     ,, 
33.6+  1.1  -r-  J4 

pi  ninil-  ? 

The   internal    1 "I   the   '  "-""'   w,,uW 

he    increased    h>    the    widei    rain 

peraturc,    there    w.mld    he    nmn     cylinder 

ondi  11   iiti'  11     l»ei  .1 1     ill'      i'""'1  ' 

h;U,st.  luil.   "ii   the   ntliei    hand,   the  1  ii| 
would     cut     off     latet     to    carl)     Un- 
load   with    the    diminished    vacuum    which 

|,|    ,,  ,,,1    I,,    lessen    cylindi  1    amdi 
lion   lint    would   probabh    carry    the  1  11 
from  il     i""  1  '  mcienl  condition.  ■ 
The  I"  -1    way    of   inakiuK   the  cm.  lii 
would    •  1  111  i"  1"    ii""1  elVn  ii  in  \  cm  1  - 
similar    engines    with    different    vacua,   but 
these    an     not    always    available    1 

„  ,  1  engim  .  initial  1. re-mi  qual 
itj  oi  team  jacket  and  rehcater  condi 
tions  as  the  case   in   point. 

H    is    .,    pretty     subject     for    disi 
and   we   should  be  glad   to   have  01 
respi  ndents,    especially    those    whi 
had    to    deal    with    the    question,    expires 
their  views  of  it. 


Load  Factor  and  Power  Factor 

I  |1C    above    expressions    are    so     imila 
,!,.,,    tin  s    are    frequently  confused  by  0| 
crating    engineers.      Load     factor    1     B] 
plicablc   tu.  any   machine,  apparatus  or  Si 
,  1    machinery    which    carries    a    "load 
,1,  ,,    ,..  does  work  of  any  sort.      [11  po 
plant  operation  it  can  be  applied  to  a  eon 
plete  station  or  to  any   boili  1 .  1  ngini  .  g< 
crator,   pump,   transformer   or   othi 
of  the  station  equipment.     It  mean 
thi     proportii  n   of   the   total   capacit)    th 
ried   as   an    average.      For   e;  amp 
il    the  average  load  carried  by  a   five  hu 
,;,,  d  horsi  power  engine   is   three  hundi 
horsi  power,    then    its    "load    factor"   « 
be    sixty    per    cent.,    because    the    aver:, 
load    is   sixty    per   cent,    of   the    full    rat 

lu       \gain.  if  a  transformer  rati 
kilowatt     carrii     an  avi  rage  load  of  elf 
;  il,  watts,    .1-    "load    factor"    is    ei| 

cent. 

Power  facmr  is  less  easily  explained 
implc    language.      It    is    applied    onl; 
,,,..  1  urrent  circuits  and  apparal 
\m    circuit  when  carrying  an  alternal 
current  develops  what   is  known 
induction"    and    this    throws    the    curr 
out    of    step    with    the    pressun       ' 
quently,   the   combination   of  pressure 

il  pn  duces  less  power  than  it  "" 
if    the    two    wen     e   actl)    in    step   dm 
their    alternations.      When    the)     are 
tep     if    you    multiply    the    volts   b) 
amperes   the   n-stilt   will   be   the  panel," 
watts;    when    they    are    out    of    step. 

•  I'.oviai.   April    27,   1000,  page  754. 


pi 
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volt-antpen  - 
if   tin-    pressure    and 

ttoh  ;m  extent  that  the  real  watts 
lj     per    cent,    i  i    the    volt 
then  the  "power  factor"  is 
;   that   means   that   that   ■ 
•    current   can   do   only    eight)    per 
the   work   that  the)    would   do   if 
ere   in    step. 

si  It'  induction    of    an    incandescent 
lamp  is  so  small  that  it  is  insignificant,  and 
■r  of  an  incandescent  light- 
lit   i-  so  high  that   it   is  considered 
i>ne  hundred    per   cent.    Rut   an    induction 
.  reat   deal   of   sell-induction, 
power  factor  of  a  circuit  carrying 
li   motors   is   therefore   rela- 
w.      Moreover,    the    [lower    factor 
nductii  n   motor   is   lower  at   partial 
in  at  full  load.     A  circuit  supply- 
ral   underloaded   induction   motors 
sil>   have  a  power  factor  as  low  as 
■    cent.,   which   means 
sixty    or   sixty-five   per 
rent    is    doing    useful    work:    the 
rty  per  cent,  is  mere- 
armature    winding    of    the 
ir    and    knocking    out    its    voltage 
•ii  »n. 

factor   is   a    serious   disad- 
■o  a  power  plant  lint  a  low  power 
worse  because  it    f 
to  run  at  low  load  factor  and  also 
lion. 


Why  Live  Steam  Does   Not    Burn 


is  a  belief  in  the   minds  of  many 
-team  will  not  bum  or  scald  or. 
give  up  much  of  it-  sensible  heat 
nil   it   has   parted   with    so   mini! 

•  that  it  becomes  \v<  t      In 

lief  it  is  said  that  the  bare  hand 
safely  held  in  a  jet  •  f  dry  .-team 
from    the   trycock    on    the    water 

•  a  boiler  making    dry   or 
am,  while  it  would  be  tin 

the   steam   blowing   from   tl 
i  a  steam  engine  or  pump. 

•   always  what   they   seem, 
upi  rhcated  -team  is- 
m  a  boiler  would  cook  a  hand  or 
r    part    of    the    human    an 

I)  a-  exhaust  steam,  if  the 
-i/e.     In  the 
team   from   the  try- 
small    total   amount 

a    comparatively 
nd  i-  so  mixed  with   and 

g  with  it  that  it  has 
•  harmful 

lions   where   it   is  impossible   for 

pick    up   and   earn 
I  a  stream  of  air.  the  full 
the  heat  in  the  steam  may  be   fi 

to    calk    small    leaks    under    the 

I   nozzles   where    the   issuing   jet 

led    from    the   air   on    nearly   all 

les  will  prove.     It  will  be  found,  if  tried. 


that   the  hand  that  holds  the  calki 
must   be  protected   front  th< 
b)  mean-  of  a  glove  or  b)   ' 
long  enough  to  keep  the  hand  out 

hand    in  ■    mi    which    i 

scald    also   holds    a    thermometer    it    will 

• 

scalding    point. 

An)    fluid,  « 

ler    than    it-, 
rate  proportional  to  tl  itt  tctu- 

■  lr\    air   if  hot 
enough  will  just  as  surely  burn   tl 


Effect  of  Receiver  Pressure 


To  what  extent  are  the  steam  C(  nsuuip- 
tion  per  horsepower-hour  and  ■ 
horsepower  of  a  c<  mpound  engine  affected 
or  controlled  by  the  receiver  pressure? 
In  a  pumping  station  where  the  receiver 
carried  was  several  pounds 
higher  than  that  ordinarily  maintained  in 
similar  plants,  the  reason  given  for  the 
high  receiver  pressure  was  that  if  the 
were  reduced  the  engine  would 
run  away. 

Lowering  the  receiver  pressure  by 
lengthening  the  cutoff  on  the  low-pressure 
cylinder  reduces  the  back  pressure  on  the 
high-pressure  piston  and  men 
work  d'  ne  in  that  cylinder.  At  the  same 
time  it  also  decreases  the  amount  of  work 
done  in  the  low-pressure  cylinder  and  the 
proportion  of  the  total  work  of  the  engine 
performed  by  the  low-pressure  cylinder. 

With  the  higher  receiver  pressure  com- 
pressii  n   will   be  carried   higher  than   with 
,i  lower  pressure,  for  the  steam  caught  by 
f    the    exhaust     valve    will 
be    more    dense    and    less    -team    will    be 
taken  from  the  boiler  to  fill  the  clearance 
at    initial    pressure    than    when    the    same 
of  a  lower  re- 
re  i-  ci  mpn 
jh    the    cutoff    takes    place    at    the 
int  in  the  stroke  in  1»  tl 
much  larger  volume  may  be  taken  into  the 
cylinder    in    the    case    where    the    low    re- 
ceiver pressure   is  carried   than  when  the 
receiver  pressure  is  high,  and  tl - 
on   the   high-pressure   cylinder   is   not   the 
measun  that  it  appears 

With  the  drop  in  tl  ure  dia- 

iiening     the     low   pi 
and  by  a  -ion.  tin- 

work    done    in    the    high-pr 

■  I  twenty-three 
::i    work 
don,-    in    the    low-pressure    cylinder   at    tin- 
same   tin 

a  half  per  cent.,   while  the   I    I 
both   cylinders   increased  eight   per  cent. 
Unfortunately    it    « 


ir   were   mon 
ther   i-   unknown. 

far  as  is 
t   this  kind,  if 
made,  haw-  ever  been  pub 
lished.     It  would  appear  that  moi 

the  high-pres- 
ower   re 
ceiver  pressure,  but  was  tl  ■ 

■    the   en- 
el  by  an  increased  rate  i 
consumi 


1  he  Hoisting  Engineer 

In  the  busy  walk-  of  life  only    the  great 
tract    attention.       i 
watch  the  flight  of  the  ••Twentieth  Century 
Limited."    but    fail    to    notice    the    humble 
sectionman  who  mak  safe.   The 

great  transoceanic  steamer  holds  the  at- 
tention of  thousands  as  it  steams  into 
the  harbor,  but  few  think  of  the  fireman 
led  to  briny  about  the  accomplish- 
ment. Thousands  have  gazed  in  .  - 
ment  at  .the  skyscraper  structures  in  the 
great  cities,  but  how  many  have  given  a 
thought  to  the  men  whose  skill  and  toil 
made    il  i  levate    the   material 

I")     for     the    construction    of    these 
buildit 

The  hoisting  engineer  is  found  on  steam 
and  sailing  ship — on  the  .  ne  to  hoist  the 
•i  the  other  to  handle  the  cargo 
and  hoist  the  sails:  he  is  found  on  docks 
and  in  railroad  yards;  at  mines,  where 
thousand-  of  lives  are  intrusted  to  his  care 
daily,  to  say  nothing  of  the  wealth  of 
coal  and  minerals;  in  the  grea: 
manipulating  the  machinery  which  coils 
the  thousands  of  feet  of  rope  to  the  ends 
of  which  are  attached  the  fallen  monarchs 
which  are  to  be  drawn  to  the  point  of 
huling. 

Wherever  work  on  canals,  aqueducts 
and  dams  is  in  progress,  the  hoisting  en- 
gineer i-  found  operating  his  small,  busy 
engine,    lifting    a    li  :  it    here 

and    there,     raising    and     lowering     it     to 
il     at     a     given 
signal.      Me    is    always    on    the    alert:    he 
must    1"  •!'    life. 

to  the  work  and  the 
machinery     in    his    care     might 

In  thinking  of  tin-  hoisting  engineer. 
one  is  a]  te  him  with  tl  ! 

hoisting  engine  and   upright 
sight      of     the      fact      that      man;. 
ing    engineers     handle     complical 

r  1  thou- 

ttle     skill 

ngine   such  as 

ines,  with  the  weight 

of  htindt  y  wire  cable 

the  winding  drums 

:    to    re- 
itrain    of 

t    mechanical    perfection    cannot 

accident    if  the  man  at  the  throt- 

r  is   not  competent. 
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Engine  and  Boiler  of  the 
"Clermont" 


the  cn- 
in    the 

•  pounds 

llewheels 

\  rail,  and 

I»a<I<lK-s 

and  kej  ft.    The  main  paddle- 

i 

which    arc    in 

le  the  hull.    The  jack- 

the  paddle  shaft  which  arc  twice  the  size 

the  main  crank.     This  is  brought 
out  I  l 

The  steam  cylinder  is  mounted  vertical- 
'  i    cylindrical    condenser,    which    is 

the  air   pump  by  a"  channel- 
cast    iron,    which    al-o    forms   the 
heelplate    of    the    engine.      The    air    pump 
-acting    bucket 
worked    by    links    from   the 
side    levers    of    the   engine,   and    an    open 
hotwell    is    placed    on    top    of   the    pump, 
pumps   are   arranged 
;  '  iir  pump,  and  arc  connected 

to  and  worked 

The  ■  type  and 

are  arranged  at  each  end  of  the  cylinder, 

orked   by  a   rock-shaft   fitted   with 

The  rockshaft 

is  worked  by  trie   rod 

fitted    with    a    hook    and    shippin 

'  t    out    in    Fig. 
3,  which   shows  the   starting  deck   of  the 
room.     There  are  also  a  tripshaft 
and  starting  bar  as  shown. 

The  cylinder  is  ma  ron  and 

is    24    inches    inside    diameter,    having    a 


fpa 


FIG.    I.     SHOWINT,  CRANK    AND   GEAR-WHEEL    CONNECTIONS 


f   4    feet.      The    steam    chests    are 
arranged  at  each  end  of  the  cylinder. 

de  levers  for  connecting-rod  con- 
are   of   cast   iron,   mounted    on   a 


It-iron   center   shaft   and   support^ 
by   pillow   blocks.     The   ends   of  the  si' 
levers  are  forked  and  fitted  witli 
iron    pins,   the   connecting   rods   fitting   1 


FIG.    2.       SIDE    AND    END    ELEVATION    OF   THE  "CLERMONT"  ENGINE 


s 
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in   Figs,    i   and  2.     The  connect- 

are   made  of  wrought  iron   and 

h  adjusting  brass.     Fig.  _•  shows 

nal    view    of   the   engine;    a    plan 

.  shown  in  Fig.  4. 

The  boiler  is  shown  in  the  rear  of  the 

engine  in   Fig.   1.     h   is  of  the  sii  c 

return-tubular  typo,  sot  in  brick- 
I  fitted  with  the  necessary  fittings, 
such   as    safetj    valves,    feed   and    blowoff 
valve's,  water  gages,   sir. 1111   gage,  whistle, 
is    made    of    marine    steel,     is    5 
feet    6    inches    in    diameter    and     16    feet 
'  e  plates   have  a  thickness 
ile  the  heads   are   5    16  inch   thick 
braced  for  a  working  pn 
is   per    square    inch.      Th 
forty-six    4-inch     tubes,    and    is 
"tted  with  the  usual  manhole,  safety  plugs, 
:tc.     The   boiler    is   also    fitted   with    four 
. -.   from   which   it   is   supported   by 
rs  which  are  bolted  to  the  keel- 
son  and    braced.      Over    the    boiler    is    a 
:'    N'.>.    u    B.    &    YV.    gage    sheet 
vim:    courses     24     inches     wide, 
r.     The  stack  is  38  inches 
meter  and  24  feet  high. 


Hudson-Fulton   Exhibits 


Early    in    September    there    was   placed 

in    one    of   the    ro,,ms   of   the    American 

of   Mechanical    Engineers   in    the 


ring  building,  Nets  \  ork, 
hil>it  of  objects  relating  to  the  early 
of  steam  navigation.  This  exhibit 
possibli  •    from   the   bit 

eslnliit   committee  of  the   Hudson- 
1  I  1  immission,    is    open 


histor) 
Fulton 

every 


1 
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week  day  from  nine  to  five.  The  fol- 
low ing  material,  belonging  to  the  - 
self,  is  included  '  lil  portrait  ot 
Fulton,  by  himself;  original  drawing  of 
the  "Clermont,"  by  Robert  Fulton  and 
ij  him  March  1,  [813;  solid  ma- 
table  formerly  belonging  to  Robert 
Fulton;  autograph  brush  drawing  by 
Robert  Fulton,  1707.  illustrating  an 
aqueduct  for  a  high  level  canal;  reproduc- 
tion in  bronze  of  the  Fulton  drawing  of 

the  steamer  "Potomac."    [820,  prepared  by 

the  society;   letter-  of   Fulton's  workmen 

•  steamboat  . 
graph  of  the  West  portrait  of  Fulton; 
portraits  of  naval  and  marine  engineers, 
as  Haswell,  Loring,  Thurston,  Melville, 
See,  Worthington,  Ericsson,  Watt,  Holley, 
Stillman   and   others. 

The  society  has  secured  for  the  ex- 
hibit, from  the  United  Engineering  So- 
ciety, the  Ericsson  models;  and  from  the 
Smithsonian  Institution,  the  models  of 
Fulton's  "Clermont."  John  Fitch's  steam- 
'  Ji ilm  Steven-'  "Phoenix." 


American    Society    of  Refrigerating 
Engineers 


FIG.    3.       SHOWING    VALVE  GEVR    AND   STARTING    BAB 


At    a    meeting    of    the    council    of    the 
American   Society  of  Refrigerating  Engi- 

June  -!.;.  a  resolution  wa 
authorizing   a   meeting   of   the   societ)    in 
Oct  >ber  [8      It  is 
the   intention   to  hold  a   two-    or   ;! 
meeting  at  that  time  and  then  a  one-day 
meeting  in  New  York  City  on  December 
6.      \t  the  Chicago  meeting  it  is  • 
that  a  number  of  interesting  and  instruc- 
tive papers   will  be   presented.     The  pro- 


■ . 

:■,   lud<  -     K.irl 
lirinan,    W.    C    Reid   and 


Mon    Michigan   Powet  Companies 
Incorporated 

r    companies,    with   a    total 
have     filed 
i   incorporation  in  the  office  of 
PS     '  .  i"  Lansing,  Mich., 
£4,000,000  repre- 
sented in  what  is  believed  to  be  a  com- 
bine   t'>r    gaining    control    of    Michigan's 
watern  i;  mpanies   were   ;ill   in- 

corporated at  the  last  moment  so  as  to 
nlrol  made  possible 
under  an  act  passed  by  the  last  legislature. 
Under  the  new  law  the  railroad  coinmis- 
iction  of  lines 
and  also  regulates  rates. 

The    latest    companies    to    file    articles 

e  Little  Muskegon  Water   Power 

..    Montcalm   Electrical   Company 

and   Western    Hydro-Electrical   Company, 

all  of  Grand   Rapids,  wit! 

fellow,  of   Detroit,   as   trustee,    holding   the 

i  the  stock.  Associated  with 
him  are  <  irrin  T.  Bolt,  of  Muskegon,  Jay 
Reach  and  Robert  T.  Hughes,  of  Grand 
Rapids. 
The  [osco  Land  Company,  Detroit,  has 
;'  incorporation,  with 
Henry  1".  Loud.  Edward  1".  Loud,  and 
H.  Kimball  Loud,  of  Au  Sable,  as  trustees, 
the   principal    stockholders.      It  d 

ruled    to    pur 
hold,    and    to    deal    in    real    estate,    but    as 
interested  in 
a  number  of  power  companies  which  tiled 
'..    it    i-   believed    this   con- 
cern   is   allied    with    them. 

All    Michigan    has    been    inter 
the  extraordinary  water  power  of  the  All 
Sable  river,  ai  ilities  have  been 

the    subject    of    frequent    discussion.      A 
number 

trict  were  made  and  shortly  after  their 
completion  the  Eastern  Michigan  Power 
Company,  which  had  in  DO ion.  ap- 
parently, all  information  and  data  ac- 
cumulated, as  well  as  valuable  rights  and 
went  farther  and  procured 
franchises  in  a  large  number  of  cities  and 
municipalities  in  a  1.  f  counties. 
About  this  time  the  propostion  he- 
gan-to  grow  until  it  assumed,  in  public 
opinion,  a  pr  to  control 
the  State  waterways.  The  result  was  that 
the  last  legislature  took  steps  to  prevent 
any  such  occurrence. 
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Oldest  Trade  Organization  in 
America 

There    are    peopl  ;-    thai    the 

head  of  every  youngster  should 
amine. 1  by  a  phrenologist,  to  assist  in  de- 
ciding upon  the  young  person's  future 
career,  and  these  people  are  probal  ! 
in  the  main;  hut  circumstances,  and  those 
curious  mixtures  of  ability  which  often 
occur  in  one  human  mind,  sometimes  make 
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association.    Quartcrlj  pensions  and  donfl 

ii, .us    are    still    given    to    indigent    mem- 
bers   and     to     the     widows     and 
of  members,  but  its  chief  work  ha-  lj  1  .olu- 

mie  the  teaching,  thn 
called  the  Mechanics'  Instituti ,  of  1  | 

knowledge   at    night   to   young   men   who 

work  by  day  and  who  for  various  1 is 

have    had    to    begin    the    search    for    the 
almighty  dollar  ahead  of  any  prep 
for  certain   lines  of  work   for  which  they 
may     have     special    aptitude. 


The  American  Society  of  Mechanical 
Engineers  has  accepted  an  invitation  from 
the  Institution  of  Mechanical  Engineers 
to  hold  its  spring  meeting  for  1910  in 
England,  at  such  time  and  place  as  may 
be   selected   by   the   Institution. 
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an  early  choice  of  vocation  impossible, 
and  it  is  only  by  knocking  about  in  the 
world  for  a  short  or  long  time  that  the 
right  occupation  is  found.    For  such  cases 

in  Xew  York  City  one  institution 
which  do.--  much  mori  good  than  many 
other  organizations  which  are  much  bet- 
ter known. 

The  General  Society  of  Mechanics  and 

len  of  the  City  of  Xew  York,  the 
oldest  trade  organization  in  America, 
was    begun     in     1785     as     a     benevolent 


Andrew  Carnegie,  a  member  of  t 
society,  a  few  years  ago  presented  to 
$.100,000,  saying  that  the  young  men  w 
were  its  beneficiaries  and  who  studied 
night,  after  working  hard  all  day,  form 
the  most  desirable  element  in  the 
dustrial  life  of  the  country:  in  fact, 
said  they  were  "the  salt  of  the  eart 
Through  Mr.  Carnegie's  generosity  t 
stories  were  added  to  the  Institute  bin 
ing,  thus  providing  additional  class  root 

The  plan  of  the  society  is  simple,     h 
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•  r    mechanic    111   go 
me  a  life  member  l>\  paying  Ji.»>. 
lay  donate  funds  for  (he  enlarge- 
(iii  «•!  it.-  work.    Anj  young  mechanic  •  •! 
icter,  liicr  sixteen  years  ol  age, 
\    11-    free   tun  ion   and,   to 
11I1  the  general  public,  have  recourse  to 
si  technical  library  in  New   York 
.    student   nia\    also  compi 

larship  111  the  New  York    I  1  ade 

I'he  libran   now  comprises  ah. .in 

k-.    and    while    statistics    show 

.it    the     readers,     being     human,     (infer 

technical    I k-    in    the    rati..   ,.f 

1    large   percentage   of  all 
-    in    the    library    are    consulted 
3    nearly    4000    h.  ...ks 
re  presented   to   other   libraries. 
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maj    enter    two   classes   and   attend    Four 
evenings  a   week.     A    uw    words   will  de- 
scribe the  vale. 
young  men  who  are  earni 

who  would  earn  more  and  .1..  better  work 

have   technical   education. 

\.  architectural  drafting,  covers 

srs  and   ranges   from  elementary 

drawing   to   plans,   elevation-   and   details 

•"      apartnu  nl  lioust      construi  1 \<1- 

vanced  courses  instruct  students  in 
intricate  plan  reading  and  estimating 
methods 

Course  B,  mechanical  drafting,  i 
three-year   course   and    is    very    thorough, 
with   various  separate  courses   for  cornice 
and  -heel-metal  work,  electrical  ind 

1  cc  drafting,  yacht  and  -hop  work. 


Course  I',  science,  includes  elementary 
.ml  laboratorj  physics,  industrial  1  li 
and  wireless  telegraphy.  "Physics"  is 
a  mysterious  word  to  many,  but 
it-  study  means  learning  thi 
"why"  of  mechanics,  light,  heal  and 
electricit)  ;  the  laws  which  govern  work, 
1  n<  rgy.  A  knowledge  of  physics 
means  knowing  the  natural  law  •  bj  which 
anything  materia!  is  ac  omplished,  and 
which  ever)   inti  llig<  nl  pei  son  vt  ill 

know  as  teaching  becomes  more 
advanced.      Physics   teaches   the    laws   of 
electric    currents    and    electric    n 
mem-,  the  determination  ..1    pi 
ity,  the  pressure  and  density  of  fluids,  and 
the  operation   of  die   -team   engine. 

All  of  the  instructors  are  men  of  high 


ries  of  evening  classes  be- 

SqMembcr  _>;.  and  prospective  pupils 

'   red   in   the   order   in    which 

applications    are     filed    with     Louis 

MB,   director   of   instruction,    whose 

's   in    the    Institute    building    at    20 

Forty-fourth  street.     The  cour-c-  in- 

thirty-eight    separate    subjects    and 

science,   mathematics,   drawing    and 

re     twenty-nine 

r,   and   la-t   year   there   were 

than  2000  students.     Practically   all 

•iiiv-     a     week. 

°9:i5  pm..  beginning  the  last  week 
ptenibcr  and  ending  early  in  Aprl. 
■   who    have    the    time    and    capacity 
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topographical  drafting,  mechanism,  letter- 
ing and  carriage  and  automobile  draft- 
ing. 

1  .      free-hand     drawing,     runs 
three    years.       Work     is     done     from     the 
antique  two  year-  and   from  life  the  third 
-     year. 

Course  I),  clay  modeling,  comprises  both 
■  ei  hanical    work,    ami    i-    es- 
I     to     t|,.,-,      interested     in 
■  iral  ornamentation. 
Course   E,  mathematics,   covers  various 
.  including  arithmetic,  elementary 
geometry    anil    trigonomi 
well    as    wi  rkshop    mathematics    ami    ap- 
plied mechani 


standing  Among  them  arc  Charles  C. 
Sleffel,  who  conducts  the  first-year  course 
in  mechanical  drafting:  John  X  Ander- 
son, who  conducts  the  second-yeai 
machine  detail-:  and  Warren  Atkinson, 
in  charge  of  the  third-year  course,  machine 
design,  a-  well  a-  mechanism,  electrical  and 
yacht  and  -hip  drafting  George  W.  Kitt- 
aches  drafting  f.,r  cornicemajcers 
and  sheet-metal  workers,  as  well  . 
■work.  Charles  W.  Reinhart  instructs  in 
patent-office  and  topographical  work  and 
Uttering.  Physics  is  taught  by  Charles 
Forbes,  of  Columbia   Univ. 

T!i<-   society'-  diploma   i-   awarded   when 
examination     on     any     course     is     passed. 


5"» 
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Power  Plant  Machinery  and   Appliances 


Original      Descriptions 
No      Manufacturers'      Cuts 


of      Power      Devices 
or     Write-ups      Used 


MUST     BE     NEW     OR     INTERESTING 


A  New  Pipe   Wrench 


readily.     The  shank  of  the  movable  jaw 

is  graduated. 

The  operation  is  as  follows:  The  thumb 

The    pipe    wrench    herewith    illustrated     of  the  hand  holding  the  handle  is  placed 

arid  described  is  quite  different   fr..m  the     upon  the  small  lever  on  its  side,  depress- 

ordinary  tool  of  this  kind.     By  referring     ing  it.  and  thus  raising  the  housin 

to  the  illustration  it  will  be   seen  that  it     until  the  teeth  of  the  gear  and   Mock  are 

..   side  view  of  the  wrench,  a  tnp     disengaged.      The    movable    jaw    is    then 


The  Van  Doren  Lubricator 


-J- 


A    NEW    ril'F.   WRENCH 


The  Van  Doren  bearing  lubricator  em 
bodies  principles  which  arc  said  to  be  en- 
tirely new,  and  is  designed  to  apply  tin 
lubricant  to  the  bearings  of  shafting  even 
ly,  in  minute  quantities,  furnishing  jus 
enough  to  give  a  perfect  film  between  tli 
two  metals.  As  the  lubricant  lies  upo: 
the  moving  shaft,  all  excess  gi 
wiped  off  by  the  felt  insert  in  the  woode 
gland  which  rides  on  the  shaft  due  1 
the  tension  of  the  coil  spring,  as  show 
in   the   illustration. 

This  device  consists  of  four  parts, 
barrel,  spring,  wood  gland  and  cap.  Tl 
main  feature  is  the  wood  gland,  wllk 
rests  directly  upon  the  shaft,  conformil 
exactly  to  its  contour.  This  gland  is  to  1 
completely  tilled  with  grease,  which  li< 
on  the  shaft.  In  the  bottom  of  the  glai 
is  a  ring  of  felt  packing  which  presents 
smooth  surface  to  the  shaft  and  is  i 
tended  to  prevent  the'  generation  of  at 
surplus  friction  from  the  wood  and 
keep  the  shaft  always  wiped  clean,  leavit 


%  iew,    a    longitudinal    sectional    view    and 
a   vertical   sectional    view. 

The  wrench  is  made  up  of  a  stock  or 

handle    having    a    stationary    jaw    and    a 

toothed   cavity   on    its   end:   movable   jaw 

parts    are    so    arranged    that    the    wheel, 

and    a    hinged    housing.      These 

parts    are    so    arranged    that    the    wheel 

which   is   interposed   between   the   movable 

shank   at  and   carried   by   the 

Iways    in    mesh    with 

the  teeth  of  the  movable  shank.     It   is  in 

mesh  with  the  teeth  of  the  circular  cavity, 

also,    when    the    wrench    is    in    it- 

wn. 

The  housing   is   made   up  of  two  parts, 
held  together  by  a  pin  upon  whicl 
mounted  the  tootl  ear.     The 

upper    part     of    the    housil 

wing  the  movable  jaw  "and 
more  than  enou 

•he     distance 
teeth.      The    lower    housing    i- 
mounted    on    the    stock    by    a    pin.      <  )ne 
of  its   sirle.   is  extended,  forming 
lever,   working  in   the   recess   jn   the  side 
of  the  handle.     This   lever   serves  to  un- 
lock   the    wrench.  'ds    the 
teeth  of  the  gear  and  stock  together  nor- 
mally.    Another  spring  keeps  the  movable 
jaw   tilted    in    its    forward    position,    thus 
enabling  the  wrench  to  grip  the  pipe  very 


VAN    DUKEN    LUr.RICATOR    APPLIED   TO    A    HEARING 


moved    I  ,  <i   position    and.    the 

lever  being  released,  the  spring  brings 
the  teeth  of  the  gear  and  stock  back  into 
■nt.  locking  the  wrench.  This 
adjustment  is  made  very  easily  and  quick- 
ly. The  wrench  is  patented  by  V.  J. 
Coughenour,    Carlton,   Ohio. 


just  enough  grease  to  give  good  lubr  ' 
lion.  The  gland  is  held  in  place  aga  ' 
the  shaft  by  a  light  pressure  from  c 
spring,  the  top  of  the  spring  being  0 
fast  in  slots  in  the  barrel,  which  is  i [- 
ened   to   the  bearing  cap. 

On  ordinary  bearings  under  4  inche  n 
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diameter  and  not  over  1-'  inches  in  length, 
fabricators  are  necessary.    For  larger 
i*.  or  for  extra-heavy  duty,  more  may 
essary,  according  to  size  and  con 
Sons. 

[Tie  only  work  necessary  for  installing 
Ins  lubricator  is  the  drilling  of  holes  in 
lhi'  bearing  cap  in  which  to  lit  the  lubri- 
cator.  which  takes  but  a  few  minutes. 
It  i~  manufactured  by  the  C  J  \  an 
Company,  5  West  Madison  street, 
..  Ill- 


Forced  Feed  Automatic  Plunger 

This    lubricating    device    1-    particularly 
■     plunger   elevator    in    pro- 
Ming  lubrication  to  the  wearing  surface 


FIG.    2.     CREASE    CUP    AND    ATTACHMENT 

1  the  plunger  with  sufficient  constancy 
so  that  the  power  used  for  operation  will 
be  reduced.  Ii  saves  the  time  of  a  man 
smearing  the  grease  on  the  plunger  with 
Iso  decreases  the  amount  of 
m  account  of  more  efficient 
and  uniform  use  and  prevents  the  rapid 
destructive  abrasion  and  flaking  that  take 
place  when  the  plunger  is  exposed  to  the 
air  in  a  dry  condition,  it  is  claimed. 


It  is  said  that  one  filling  of  about  4 
ponnds  of  grease  will  last  from  three  to 
sis  months,  and  that  after  the  first  ad- 
justment, which  can  b  few  min- 
utes, it  will  need  no  further  attention  until 
the  cup  is  to  lie  filled  again,  The  lubri- 
cator is  attached  to  the  cylindi 
of  the  elevator  h\   means  of  a  bracket. 

Fig.  1  represents  the  container  or  holder 
for  grease.     Within  this  holder  is  mounted 
a  piston  .  /.  having  a  piston  rod  B 
lower  end  of  v,  I  nailer  piston  1  . 

which    works    in    a    smaller   cylinder    l>.   so 

.1  •  to  bi  ing  l<  ss  pri  ssure  pi  r  square  inch 

ise    than    that     in    the 

cylinder. 

I  he     bottom     of    the     small     cylinder     is 

1  with  the  1  le\ ator  cylinder  by 
a  pipe  having  a  valve  for  opening  and 
closing  ii      See  Fig.  2. 

1  he  ti  ip  /  .  of  the  holder  is  adapted  to 
screw  on  and  is  provided  with  two  flexible 
metallic  tubes  ,'-.  fi  r  conducting  thi 
to  a  split  hollow  ring  G,  which  has  per 
forations  in  its  inner  side  for  directing 
the  grease  against  the  surface  of  the 
plunger.    A  screw  at  each  entrance  of  the 

dates  the  feed.  In  the  top  /  is 
a  cap  //.  through  which  the  filling  is 
done. 

This  device  was  designed  by  A.  R. 
EClingloff,  28  Kittredgc  street,  Roslind.de, 
Mass. 


"Type  AN"  Condenser 


Experience  has  shown  that  the  best  re- 
sults can  he  obtained  from  engines  when 
each  engine  is  provided  with  its  own  con 
denser,  and  for  this  service  the  apparatus 
shown  in  the  accompanying  illustrations, 
known  as  the  '"Type  A  NT"  condenser, 
designed  and  developed  by  R.  D. 
!  1  ■  ■   o  1   1 1 11     \  1 1  i  -  - 

Chalmers  Company.  Milwaukee.  Wis. 

The  operation  is  as  follows:  Steam 
enters  the  condenser  at  the  top  and  water 
enters  at  tin  side  and  flows  around  and 
over   tin  op,    Fig.    I.   and    down 

into      the      steam-and-water      combining 
chamber    wheri  is   condensed 

and    is    then    carried    with    the     in 

down  through  the  contracted  tube 
and  tail  pipe  to  the  hotwell.  The  top  of  the 
steam-and-water  combining  chamber  is 
serrated  in  order  to  corrugate  the  surface 
of  the  water  and  in  this  way  present  a 
much  gn 

The  water-and-air  combining  chamber 
is  provided  with  -lots  in  the  side  which 
communicate  with  a  chamber  surrounding 
ii.  and  to  'lii-  .  ched  an  over- 

flow   pipe,    the    end    of    which    1 
in   the  hotwell.       This   portion    of   tl 

d.  signed    to   take   care   of   a    ]o.- 

sible   Hi  11 

Xo    dry -air    pump    is    required,    and    2.8 
of  vacuum  can  in    p 
the  coil' I  "i   is  maintained  air- 

tight.     The   air   i-    forced   out    of  tl 
denser     partially     by     the     energy     of     the 


steam     which     is     flowing     in     at     a     high 

and  partially   bj   tin-  tendency   of 

the  air  to  cling  to  the  side  of  the  tailing 

water;    then  for,,    .1    high    vacuum    can    he 

I    if    the    condensing    apparatus    is 

properl]    connected   to   the  engine  and  the 

system    111.1.I.     tight.      In    order   to   prevent 

F.iUu.t  -1..1U  IqUI 


1-II'tD    10   AN    ENGINE 


lii'li  comes  down  the  center  tail 
pipi    from  returning  through  the  1 

PM"-  to  ,  tin-  hotwell  has  a 

partition    between    tin-   renter   tail   pipe  and 
tin-  overflow   pipe      Fig    2  -how-  I 
denser   piped    I.,   an    engine.      The    features 
of  this  condenser  are  protected  by  patents. 
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Business   Items 


- 

u  ,i  power 

wny    announces 
Sunbeam" 

• 

112   and    l-u 

atlsfaclion 

inufacturlnf     Company, 

■  k      This  edition 
-  and  i*  fully  illustrated, 
-    In    which    the 
n   used  in  power- 
will    I"-    sen!    to   any 
■ 

\    \l    ■  •  manager  for  the 

I  Mai  hine  Worl 
•  i  ling-HarrUbum,  engines 
fnr    dim  iting     sets. 

line  of   !  for  Thomas    B 

ind  is  of  Hie  Hairlsburg 
nonreleasing-gear    type, 
and  will  lowatl  alternator  al    150 

.  ii  us  the 
the  engine  shaft, 
linplate  mill  ol  I 
i  , .  A    I  augblin  Steel  I 
below  1  ittsburg,  will  be  served 
with    power    to    operate    a    number   of    direct- 
current  converter, 
; 

turbo-alternatoi      The 
plant    will   I"    i 
irblne   will  op. 
■ 


New    Equipment 


The  li'  boygan,  Wis.,  will  install 

.i  plant. 

terworks  plant  at  Onalaska,  Wis.,  was 
;  by  tin-. 
The  city  of  Mt.  ulive.  Miss.,  will    issue  $8000 
electric -light  bonds. 

The    Wi  Mass.)    Power    Company    is 

buililiriL'  a  new  cnirine  rooni. 

The  Athern   Hotel  Company,  Oslikosii.   Wis, 
will  mst  ill  a   lighting  plant. 

on    Papei    Company,    Lockland, 
Ohio,  i-  building  a  Ian:.-  warehouse 

pan} .  Btoughton,  Wis., 
will  build  a  four 
The   Mpena    M  I  d  Electric  Light 

.-  building  a  new  power  plant. 

Hl'IiI    and    [lower   plant 
at  Hastings,  Neb.,  will  be  enlarged  this  fall 

Mitchell    Motor   '  Ine,    Wis., 

pleted  plan-  for  a  new  power  house. 
Orwigsburg    (Penn.)    Knitting    Mill    will 
erect  a  new  building  ami  install  a  new  engine 

The  Queen  City   Printing   Ink  Company,  Cin- 
cinnati. Ohio,  has  limit  an  addition  to 
room. 
Citizens  of  CI 

.it  hotnl-  (or  i In-  construction  of  water- 
works. 

The  Lewisburg.   Milton   A    Watsontown    Hail- 
way  Company  will  erect  a  new  powei 
Hilton. 


Rohrar  A   Co  .  Orwigsburg,   Penn  . 
an  addition  lo  Its  pi  mi  and  Install  a  ni 

■  mi  .     Will     vole 

i, miction 

"i  k- 

ii,,     Monitoi    Btove    and    Range    Company, 

Cincinnati,   nhio,   will   increase   ihe  capacity   of 

lis  power  pi  mi 

ellable  Shoe  Company.  Orwigsburg, 
Penn..  his  remodeled  n-  building  and  will 
Install  i 

:i   win     Cloth    Company,    Miles. 
•.:  I  .i  plant  and   is  installing  new 

engines  and  machinery. 

The    '■'  I 

Warehousi  rill   eon    an   additional 

building  to  cost  115,000 

w     ll    w  illiams  a    Sons,    Kalamazoo,   Mich  . 
will  erecl  building  for  the  manu- 

facture 

Henry    I     Lea,    The    Rookery,    Chicago,    111., 
is  preparing  plan  as  planl    for  the 

citj  ol  Raton,  .v      Mi 

Dickinson  A  Co.,  l-'.mei.  t,  III  .  will  en  i 

•  ictoi  ■■     « ith  orsei boilei 

-inc. 

belting 
and    packing   are    wanted    bj    Gilchrist    a-    Co., 

i  iiiina. 
lii,-   \\  nil   Cold   Storage  Com- 

pany,  Clinton,   Okla.,   contemplates   the   estab- 
lishment  in  .in  lot  -  plant. 
I  be   W                        enn.)   Elect!  ic   Light   and 
ompanj    is  in  the  market   lor  a  water- 
ei    villi  lniiiiL-s.      I.     I;    Cross,  superin- 
tendent. 

The    Memphis   (Tenn  I    Street    Railws      I  om 
pany  has  awarded  oi  ihe  construction 

<it  a  three-storj   addition  to  its  power  planl  on 
Broadway. 
The  Mid  Sunbury, 

■  pleted  a  new  powei  house.  In- 
st died  pa  u  ill  need  more 
motors  .md  engines. 

candy    factory    is    being    erected    al 
ill  Haven,  Perm.,  to  he  known  as  Lauter- 
bacher's     candy     factory,     A    new   ensiine   and 
holler  will  be  in 

Dickinson    A-    Co.,    Eureka.    III.,    will    erecl    a 

new  factory  with  200-horsepowei  boilei  capacity 

■  ngine  I  be     firm     is 

figuring  on  a  motor-drive  with  direct-connected 

generators. 


Help  Wanted 

under    litis    head    an     inserted 
fur   2.',   cei  iboul    six    word)    make 

WANTED  Good  mechanical  designers  and 
detail  draftsmen  for  machinery  manufacturer 
located    m    Wisconsin.     Bos   98,   Poweb. 

WANTED  Thoroughly  competent  steam 
specialty  salesman  one  that  can  sell  high- 
grade  goods      Address  "  \l    M    Co.,"   Poweb 

w  ENGINEER  in  each  town  to  sell  the 
best  rocking  grate  for  steam  I. oilers.  Write 
Martin  i, rale  Co.,  281   Dearborn  SI     I 

VGENTS  WANTED  to  sell  Burgmann  cele- 
ngine  packings  In  territories  nol  yel 
covered.     See  oui  ■       an  page  71 

u  Willi  Manager,  who  can  obtain  some 
capital,  for  modern  machine  works,  running 
day  and  night,  located  in  Ohio.     "Engineers," 

w  \  \  i  atei    heater  designer  and 

draftsman,     i  Me-    who    ha      had    experience    m 
designing  successful  open  type  casl  iron  heaters. 
perience,    education    and    com- 
d.      Box  97,  Poweb. 
\\  VNTED     An   engineer   experienced    m   de- 
sign    ami     application     of    electric     controlling 
devices  (or  industrial   installations      Must   thor- 
oughly   understand    latest    commercial    systems 
and   apparatus      No  application    will   be   given 
consideration   except    from   engineers   of   estab- 
lished    reputation    and  in     reply, 
■  ni  •■  and  salary  e  ■  pei  tea 


Situations  ^  anted 

Adiertisement*    under    this    head    an    fruerfel 
i       '     ix    wordt    mam 
,i  lint 

I  NG1NEER,    1-'    years'    experience,    station 

ary    and    locomotive    engines,   desires   position] 

Box    18,   Poweb. 

POSITION    i    engineei   In  electric-light  plant. 

Hum-  had -10 'years'    experience    with    different 

tyt f  engines      Reference  lurnlshed.     Box  2fl 

\\  wiin     Position    as   engineei    In    electi  j 

or     manufacturing     plan)       Experie 

Cnrhss  and  aul  uiiatlc  engines,  fire  and  watefl 
tube  boilers      Box  i-'.  Poweb. 

-iii    \  I  [i  i\    fl  wiin  bj    steam  and  elefl 
tries!    engineer.     I  nderstands     high     and     lo] 

Speed    I'M"  Brs    and    pumps        \\  ,,i,|,| 

prefer  to  go  South  or  West.      Box  26,  Poweb. 

MANAGER     sales    manager,    department   or 

iir  im  j      i ' men  lal  engineei .  20  yeai 

ence  electrical  and  mechanical  hues  NoJ 
traveling,  desire  change  Harwood,  20  Howard 
Place,  Jersej   City,  N    J. 

ENGINEER  wants  position:  age  :(7 
strictly     sober;     experienced     with     watei  tub] 
boilers,    Corliss    engines,    steam    turbines,    large 
direct  cunenl     and     alternating     current     gen- 
erators and  high  tension.     Box  24,  Poweb. 

ENGINEER,    turbine   expert    of   high   stand 
; 1 1(1    and    good    elnii-neier.     who     nndi 
economy,     desires     change     from     continuon 
night   work:  carries  first-class   licenses:  poWQ 

planl    or    office:    20   years   old,    lo   y 's'    ex 

perieni  i-        BOX    27,    l'"W  ii: 

PCS  ITION     \\  \N  I  I : I >     Engineer,     pun  tie! 
machinist.  Hrst-class   New   York   licensi 

i-eferein  es,    take    i  hi of    steam    plant,    m- 

machines,  Corliss  engines,  dynamos,  factor^ 
brewery,  repairing,  ammonia  and  steam  fitting! 
city  or  country      Box  22,  Poweb. 

ENGINEER  ul  several  vears'  experience, 
stationary  and  locomotive,  who  is  also  \  M 
1  fireman,  understands  boilers,  all  genei 
work  and  has  no  objection  going  where  then 
i-  run-down  machinery,  wishes  to  join  a  firm  of 
will  appreciate  good  service  Address  ".I  ('.' 
127  E.  Penn  St.,  Carlisle,  pa. 

POSITION     w  w  I  I '■    year    round    ,i- 

assistanl  engineei  in  50  or  7."«-t on  ice-iuakisi 
plain  I  ifteen  years'  experience  as  engini  i 
,-i.n"  of  ice  making  plants.  Graduate  of  M  I  and 
R  I  c  mrses  of  1  C  S  Have  charge  al  presenl 
of  15-ton  compressnn  machine  Am  nm 
employed  by  i  lie  ye  ir  and  desire  a  i  hang 
i  .in  come  iiniiiiil  i.ih-h  Age  30;  marm-il 
Box   1 1.  Poweb. 

OPEN     FOR     POSITION     of     responsibility 

capable    and    energetic    young    ma arried 

experienced     ui    operation    and     installation    oo 
electrical   and    steam    machinery.     Seyei 
sp  ni  mi  boiler  and  furnace  wmk,  piping,  en  tini 
and    general    central    station    design    and    ron 
struction.     Also     testing    and     general     line    of 
electrical    power,    light    and    railway    experience 
Oyer    four    years     with     present     employers    on 
variety    of    responsible    undertakings.      Besl    of 
references       Graduate  in   M  E.,  E.E    al    Cornell 
l'ni\  ersity.       Piease     state    companj 
nature      of      position,      prospects      and     salary, 
Box  23,  Power 


Miscellaneous 


Advertisements  under  tin's  hi  nil  ore  inserltd 
for  25  cenls  per  line.  About  six  words  BMW 
u  line. 

PATENTS    secured,     c.    I..    Parker.    Sol I 

of  l'atcnls.,1  Mci  .ill  Hide,  Washington,  D    ' 

\\  A  \  II,  Ii      Firm      to      make      boilers      will 

, i, iied    water  and    fire   tubes  alter   foul   Den 

patents    on     royally       The    hollers    ha 

ad    antages,  are   simple   and   can   he   made   reTJ 

,  heaply       Box  25,  Poweb 

NEED  the  part-time  services  of  draftsmei 
an  I  designers?  Vears  of  experience  on  steam 
and  power  pumps,  gasolene  engines,  hoist! 
eti  .  al  your  command  al  reasonable  price- 
S.  S.  Ernrr.  Co.,  Elgin,  111. 

IM  FIRM  or  engineer  in  charge  of  a  IM 
plant  that  is  troubled  with  scale  in  lie  hull.-: 
can  gel  abs  iluteh  free,  the  best  indicator  an. I 
re  lucing  win-el  made,  with  velvet-lined  maliogM! 
,.1-e  lor  particulars  address  i.reat  lul' 
Chemical  Works.  Manitowoc,  Wis. 

For  Sale 

Advertisements    under    litis    head    an 
for    25    cents    i»r    line.     About   six   words   mam 
n   lint  . 

FOR  SALE— 20x48  W'beelock  engine  ami 
two  72"xl8'  high  pressure  tubular  boilers  m 
irood  condition  cheap.  Address  "Engineer, 
Box  2,  Station  A,  Cincinnati,  Ohio. 

FOR  SALE  2.".ii  horsepower  Lane  &  Bodle) 
Corliss  engine,  isx-tu  cylinder;  engine  to" 
small  for  our  work  and  will  be  replaced  soon 
wilh  one  of  greater  power.  Win.  A.  coomn* 
Milling    Co..    Coldwater,    Mich. 


ptember  -'8,  [909. 


POWER  AXD  THE  ENGINEER. 


Vernon,  Vt,  Hydroelectric  Development 

Large  Water  Power  Plant  with  Three-rotor  Vertical  Turbines  Designed 
for    30-foot    Head    and    Operation    under     Extremes    of    Water    Level 


B     Y 


C 


B    A    S    C    O    M 


velopment    of    the    Connecticut 

ver  Company,  Vernon,  \'t..  com- 

installation  of  vertical  turbines 

1    three    turbine-    mi    each    shaft,    is    a 

rture  and  presents  a  novel  meth- 

g  care  of  extremely  higl 

cr.     With   the   nominal   and   minimum 

r  the  two   lower  wheels  or   rotors  de- 

ip  all  the  power  generated  by  the  unit. 

1   upper    turbine    has    a    separate    draft 

ing   above,   into   the   top   of   the 

for  the  lower   rotors.      During 

«  ben  the  water  in 

tail    race    rises    high    enough    to    seal 


of  Brattleboro,  Yt.,  and  _'  miles  west  of 
Hinsdale,  X.  11.  As  a  developed  water 
power,  the  plant  ranks  fifth  in  size  in  New 
England,  ami   electrically  is  the  largest   of 

Ml    IJ.o.H)  bo:  i 

Near  the  site  of  the  plant  the  river 
makes  a  loop  around  a  high  bluff,  return- 
self  in  a  flow  of  one  mile  to  with- 
in 500  lee;  of  the  beginning  of  the  loop. 
p  that  the  dam 
is  built,  ami  just  afa  ive  1-  a  n  cky  island 
which  separates  the  flow  into  two  channels. 
The  main  channel  of  the  river  at  the  loca- 


tbe  water  from  the  river 
tman  2- 
inch  bra--  nozzles.  Nine  .-team  drills  and 
two  baby  steam  drills  were  used  on  the 
rock  excavation.  In  the  construction  of 
erdams  1,600,000  feet  of  logs 
u\re  used,  and  42.000  cubic  yards  of  con- 
crete were  required  for  the  permanent 
dam,  the  spillway  beii  1   ng  by 

28  feet  high  without  flashboards,  and  with 
rds    a    maximum    head    of  32   feet 
1-  obtained. 

The   water  backs  up   for  a  distance  of 
16  miles,  with  an   average   width   of  over 


FIG.    I.     WATER-POWER   DEVELOPMENT     AT    VERNON.   VI 


draft  tube  to  the  top  rotor,  water  is 
the    top    wheel    by    a    hand 
'.  the  lower  pair  of  wheels  only  being 
er  the  control  of  the  governor. 

r  of  Plant  and  Dam  Constriction 
>ork  on  the  dam  began  in   May.   1007, 

a  working  force  of  from  350  to '600 
1  was  employed  in  its  construction. 
•  plant  is  located  on  the  west  bank  of 

Connecticut  river,  on  the  State  line 
vecn    New    Hampshire    and    Vermont 

5  miles  north  of  the  Massachusetts 
te  line.     This  location  is  6  miles  south 


tion  of  the  dam  was  300  feet  wide  and 
iS  feet  deep.  A  bluff  on  the  New  Hamp- 
shire side  rose  75  feet  above  thi 
The  upper  75  feet  was  composed  of  sand 
marl  an  1  clay  formation,  while  the  lower 
k.  This  bluff  had  to  be  re- 
moved, the  excavation  extending  300  feet 
back  from  the  river  and  6  feet  below  the 
river  bed.  The  total  rock  excavation 
amounted  to  34.000  cubic  yards,  and  it 
was  necessary  to  excavate  241.500  cubic 
yards  of  earth,  nearly  all  of  which  was 
'  icing.  Two  duplex  Dean 
steam  pumps.  iS  and  10.5  by  12-inch,  were 


400  feet.  To  take  care  of  extreme  floods 
the  dam  contains  10  flood  gates,  each 
7x0  feet.  At  present  these  gates  are  op- 
hand  from  a  tunnel  in  the  dam 
directly  over  the  gates  and  extending 
about  two-thirds  of  the  length  of  the  dam, 
from  the  power-house  end,  although  pro- 
has  been  made  to  operate  these 
gates  by  power  from  the  station.  Figs. 
I  and  2  give  a  general  view  of  the  dam 
and  station,  and  in  Fig.  I  the  log  chute 
between  the  station  wall  and  the  end  of 
the  dam  can  be  seen.  T! 
of  the  dam  and  the  concrete  work  of  the 
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S.  pteml  et  28,  ti 


FlC,     4      OENERATOK   ROOM 


power    house    and   draft    t 

ecuted   by  J.   G.   White   &   Co.,   of   New 

York  City. 

The  Power  Plant 
The   building   i~   of  concrete   and   brick 
construct!  1  long  bj  51  feel  wide 

and  102  feet  from  the  1  ><  <t t-  >m  of  the  wheel 
apet.   Fig.  3  is  an  end 
through  plant,  in  which  B  indi- 
I  hese  are 
and    made    up   of    I-heams 
•    steel.     Bronzi 
[n  operation  tl 
gate  /.   :  1  to  fill  the  wheel  pit, 

:ch  the  main  gate  is  lowered.  The 
the  crane  C, 
for  whi  '  nnections  have 

been  ma 

■ 

F    the    1<>" 
gallery.  G  the  thrust-bearing  room,  //  the 
1   and   /  the  upper  turbine 
of  high   water. 
This  turbine  i 

are    60 
inches  in  diameter.     When  the  water  rises 
in  the  tail  race  A'  to  A,  the 
a  hand  hown)    to   the   upper 

wheel  /. 

The  equipmei 
ing  units.  The  turbines  were  furnished 
by  the  S.  Morgan  Smith  Company,  of 
York.  Penn.  A  feature  of  this  turbine  is 
the  thrust  bearing  which  carries  the  entire 
weight  of  the  moving  parts,  54  tons,  on  a 


thin  film  of  oil  supplied  by  a  triplex  <"muld 
1x6  inches,    under    a    pressure    of 

!i"lil    200  .iids    p<  r    s.|iiatr    inch. 

is  fori  ed  undi  r  .1  disk  mounts 
nil  the  vertical  nickel  steel  -haft,  and  is 
thn  iugh  two  1  im  h  pipes  inn 
a  chamber  of  the  thrust  bearing  under  the 
shaft  di~k.  The  onlj  escapi  for  the  oil 
from  tins  chamber  is  by  raising  tin 
weight  of  the  revolving  parts  of  the  unit 
0.12    inch.      This    is    easily    accoflj 

as   the   aria    of   the   disk    is   large 
enough,    with    a    pressure   of    200   poun|t 

ire   inch,   to   lift    the   5 1   inns,  and 

lump  runs  continuously,  the  weight 
is  always  supported  on  tins  film  <  f  oil. 

Besides    the    live    main    generators    the 
plant    contains    two    exciters,    which    are 
independently   driven    by   vertical   turbina 
equipped  with  roller-thrust  bearinj 
generators,  exciters,  transformers  and  the 
entire  electrical  installation  were  furnished 
bj    the  General   Electrical  Compan 
plant   ha-  |jeen  1  ompleted   w  ith  thi 
lion  of  the  fifth  unit,  and  one  more  tram 
former  is  to  be  installed  soon.     The  gen- 
erators   are    alternating-current    machines 
of  the   revolving  field    type   with   54  pole; 
each.      At    full    load    they    gem 
amperes  at  2,ion  volts  and  run  at 
of   133   revolutions   per   minute.      I 
citers  are   125-volt  machines  with  a  speet 
of   190  revolutions  per  minute.     Thi      1 
tion  is  to  be  equipped  with  four  5000-kilo 
watt  transformers,  three  of  which  arc  \v<\ 
installed,  to  step  the  2300  volts  from  th 
generators  up  to  66,000  volts. 


'"— s_HZ^— — 


FIG.    3.     TRANSVERSE    SECTION    THROUGH    STATION 
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water-wheel  governor.  To  the  ri^l it  under 
the  transformers  is  the  low-tension  gal- 
lery, Fig.  0.  The  oil  .switch  compartments 
are  plainly  visible,  and  in  the  background 
;ank  holding  oil  for  the  trans- 
formers. Fig.  7  shows  the  switchboard, 
behind  which  can  lie  seen  the  spiral  stair- 
way leading  from  the  low-  to  the  high- 
tension  gallery. 
An    el  furnished    by    the 

I      mpany    i~    installed    in 

I  he  hoist  and  in  idge 
in-  rated  at  25  horsepower  each, 
and  the  carrying  motor  at 
The    crane    has    a    carrying 
60,000  pounds  and  a  standing  lift  capacity 
of    140,000   pounds. 

Fig.  8  illustrates  the  type  of  st 

the   feeders,  also  the 
kind  of  insula!  1  he  tower  sup- 

ports   the   ends    of   two    1700-foot    spans. 
To    avoid    flowing    some    valuable    land 
belonging  to  the   Brattleboro  hospital,   it 
was  necessary  to  build   a   dike   in    llrattle- 


FIG.    2.     FOREBAY    SIDE  OF    I*LAN"T 

mpany  has  substations  at  Clin- 
t  and  Fitchburg,  Mass.,  and  substations 
a    to  be  built  at  Worcester,   Mass.,  and 

to,   Yt.     A    smaller   transformer 

used  to  step  the  voltage  up  t"  29,- 

O    volts    for   the    Brattleboro,    Yt.,    hues. 

isformer  is  set  upon  a  four-wheel 

i  can  be  moved  along  a  track  as 

.    .jives   an   idea   of   the   generator 
the   four  generators   and   two   ex- 
ing    shown,    also    the    Lambard 
eel    governors    and    the    switch- 
b  "d  of  it   panels.     Beyond   the   switch- 
re  the  alcoves  in  which  the  trans- 
:re  located.    The  rails  upon  which 
may  be  seen  projecting  out  near- 
.   generators.     Above  and  to  the 
'    is    the    high-tension    gallery.      The 
r>ass   to   the   steel   towers    on   the 
I  then  to  the  substal 
he  door  below  the  generators  are 
-t  bearings,  Fig.  5,  the  oil  pumps 
fc  these  bearings,  also  the  Dean  triplex 
:nch    oil     pumps     for     the     Lambard 


FIG.    5.     THRUST  EEAKI 


FIG.    0.     LOW-TENSION    GALLERY 


".    SWITCH  nOARP 
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nber  28, 


spared 


FIG.    3.     TV  IE    I 

TRANSMISSION    LINE 


i  hism    of    EJectricity 

ce  is  the 
307  chiefly 

1  5  and  exhausters  of 
small    or    mod  1    which    it    is 

direct-connected.     This  motor  is  built   in 
running 
[00  i  evolu- 
tions p<  r  mil 

be  the  princU 
fill   furls    of   this    n 

Fig.  308  shows  the  principal  pa 
arately.    The  magnet  frame  m  coi 
a  cylindrical  yoke  of  cast  iron,  machined 
ive    the    pole  pieces    and    bearing 
brackets,    and  ting 

solid  with   it.     Tin-   bearing  brackets,   or 
end  covers  u  and  v,  are  of  skeleton  con- 
n  held  in  seats  in  the  magnet  frame 
l.y  four  1"  ilts. 

The  pi  le  pieci  1  if  which  there 

are  four,  are  I 

and  offset  axially  from  the  center  to  per- 
mit tin-  use  of  duplii  brackets 
on  either  end.  By  taking  <>ut  the  through- 
bolts  of  any  magnet  pole,  that  pole,  with 
may  be  removed  without  disturb- 
ing the  armature  or  dismantling  the  motor. 
The  pole  pieces  are  built  up  of  si 
punchings,  held  between  cheek  plates 
under  pressure.  The  punchings  are  of 
such    shape    that    they    provide    a 


laminations    are    assembled    on  a 
..     which    is    provided    with 

has  an  extended   huh   for  the  reception  of  1 
the    commutator    shell,    thus    mal 
armaturi  lutator  a  self-contained 

unit.     The  armature  coils   an    held  in  the  I 
slots   by    liber    wedges.       The   com 
is  lmili   up  of  bars  of  hard-drawn  coppci 


FIC.    309.     STURTEVANT    EIGHT-POLE    M0T01 

held    in    a   cast-iron    shell    of    spider  cr 
struction  ;  amber  mica  is  used   for  insu 

tii  >ii  between  the     ip ments. 

The  brushes  are  of  carbon  and  slide 
brush  holders  of  the  box  type.  They  : 
provided   with   braid  pig-tail 

which    relieve   the   brush  I 


FIG.    307  T    FOfR-POLE    M0T0H:     FRONT    BEAR- 

- 


FIG.   308.     DETAILS   OF   STURTEVANT   FOUR-POLE    MOTOR 
SHOWN    IN'   FIG.    .107 


to  mak<  uples  of 

modi  r  ice. 


The  f  ill  n-truc- 

the  re- 
porters of  the  present  day.  It  is  taken 
from  a  publication  in  1826,  and  reads: 
"The    locomoti' 

n,  and  arc  obviously  of  the 
high-pressure   kind." 


nd    cast-iron    horns 
'  eliminate    tl 

humming  while  retaining  all  the  advantage 
tion. 
The    field-magnet    coils    are    machine- 
wound    and    insulated    by    two    layers    of 
heavy   tape. 

The   armature    t    is 

ill  up  of  anm  impings, 

each    insulated    by    a    coating    of    japan. 


springs  fn  mi  earn  ii  iabl 

rent.    The  brush-holder  studs  an 
in  lugs  projecting   inward  from  a  ri 
which  is  stippi  irtcd  in  a  machim  ,! 
in   the   magnet    frame.      It   is  held   in 
tion  by  the  front  hearing  bracket  u. 

10S1     For   what   hind   of  scrru  ■ 
lor  shown  in  Fig.  3 
used? 

For  driving  large  machine  tool 


eptember 
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I  exhausters  to  which  it  is  dir  itrifugal  blow 

i  his  motor  is  made  in  si  lit    winding 

rsepower,  running  at  300  to  <xm  that  .1  single  pair  oi  I 

olutions  per  minute.  whenever  small  brush  capacity  is  required. 

the    principal   parts   of  Armature  and  ft 


.  /1    differ  from    those   in 
1 
There  are   no   end   brackets,   the   shaft 


■    bj    drying  and,  .hut 
g    for    twent]  ■ 
tour    ho 
■ 
1083    II  hat 

is   i/iii</.-   by   the   General   Electric 
Company  for  individual  or  group  driving 

The  ni"t'.r   shown   in    Fig.  .it.:  is  made 
of  from  one-sixth   to  20  horse- 
[or  this  purp 

ibe  the  princi- 


0.    310.       M  VGNI  I      1  K  \ME,     I'l  1)1  ST.M.S      \\i> 
SHOW  N     IN     I 

■■il     ill     pedestals     III 

■    which,   with   the   m 
•  1  to  a  substantial  I 

on    the 
frame,   which    is    Milit    in    a    hori- 
ne,  are   through  bolted   ll 

11    the 
mitics. 
The  armature-.  Irig.  ,?|  1,  is  of  the  sh  ttcd- 


1  VDE    BY 

I  ■  •;    [NDI- 

rivinc;  7I/2  ui 
row  est,  825  revoi 

MINI    11    ON     \    15 

I  li 


machined  surface  r  on  the  inner 
circumference  of  the  yoke  frame.  Lam 
inated  pole  shi  -  he<  1  steel  are 

si  I,  wed  to  the  magni  t  cor<        I  he  1"  at 
I  the  bearing  heads  h. 
carrj    removable   bushings   and   arc   pro 
vided   with   oil   chambers  and   lub 
■  ingS  ;  tl  d  to  the  motor  frame. 


WO,    311.      UlUATI  RE    \M>   COM  Ml 
OF    STURT1  VAN  I     MOTOR    SHOW  N     IN 

The  busl  di    in  one  pi 

wed    when    11 
Each  field-magnet  coil  ,-.  etc.,  is  held  in 
ting    pole    tips.     The 
armature   core   is   of   the   usual    shi 
ci  nstruction   with   slots    for   the  armature 
windings.   The   armature   coils   are  -form 
.mil    individu  -I      The 

coils  are  held  in  thi  binding 

I  he    commu  1  nts    are 


1;    SHOWN    I.N 


made   from   ;  ■    mild 

1    willi    insulating 

d  clamped  on  pidcr, 

■■port 

Air   is    forced   through 

:he  armature  windini 

blocks 
radial  arms,  which  act  like  the  blades 


of  this   ■  tin 

Ref  313,  \\  hich  show-  the 

principal    parts    separately,    it    is    clear   that 
I  lie    frame    m 
with  the  feel  cast  integral.    The  frame  is 


hard    drawn     copper,     insulated     from 
shell   and    froi  mica. 


American  So- 

I 
held    in    Xew    York    on    the    evcnii 

i-     and     November    O,     and     the 

ilted    from    the   out-     annual  meeting  will  be   December  7-10. 
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Welding  Pipe  Work   for   Superheated   Steam 

Welding    Noz/les,    Flanges,   Brackets   and   Bosses  to  Steam   Headers. 
Advantages  and  Efficiency  of  the  Weld,  Various  Processes  Employed 

BY        WILLIAM        F\        Fl  S  C  H  E  R 


With  the  advent  of  superheated  -team 
spondingly  higher  pi 
and  ten  modern 

gineer  is 
entirely 
blems  in  the  design  and  construe- 
piping  systems  which 
-  to  the  proper 
-i  ruction 
e,  etc 
It   is  generally  understood   that   valves 
and  fittings  of  cast  iron  ui 

increase    in    volume    and   a 
strei  gth    when    sub- 
file direct   action  of  superheated 
•    temperatures   of  approximately 
hrenheit  and  higher  and  do 
.11  to  their  original  dimen- 
led.      In  many  cases  where 
only  a  •  superheat  was 

•ti     mains,     cast-iron     valves 
tl  replaced  by  those  of 
the  rapid  disintegra- 
te metal,  which  is  usual! 

I 
rumbling 
and    falling   :  surface    metal 

. 

!.    and    the    strength    of  tl 

isly    im- 

ral    att- 

ibably  due  to  the  high  per- 

1  silicon  contained  in 

the   metal. 

•iaV  spraying   of   the   highly 
interior    surfaces    of    the    fittings 
with   small   particles  of  water   carried   by 
■ 
such  difficulties  with  cast-iron  par 

1    that    under   certain 
in  the  presence 
m,    which    would    re- 
sult  in   extremely   rapid   local   cooling   of 
■stent. 

:     Kreusi    in   a 
paper  n 

impanies,    it    appears 
more  1  n   ao 

f  insuffi- 
probably 
due  mo-  rapid  variation 

in  temperature,  rather  than  to  hij 

ly    varying    tempera- 
am  as  it  leaves  the  super- 
•   for  this  in  practice. 
From  this  and  similar  knowledgi 
in    the    past    few- 
would     seem    that    pipe,    valves,    fittings, 
it    iron,    and    the    so- 
called   semisteel   are   totally   unfit   for  use 


in     high-pressure     steam     mains     carrying 
superheated  steam,  owing   in  part   to  the 

lack  of  elasticity   inherent   in  these  metals, 
and    to    the    structure    of    the    fittil 
castings  themselves.    In  a  case  poi 
to    the    writer    not    1. 

fitting  removed  from  a  main  carrying 
superheated  steam  at  a  temperature  of 
from  450  to  500  degrees  Fahrenheit  fell 
apart  in  spots  when  lightly  tapped  with  a 
hammer.  The  metal  may  have  been  of 
poor  quality,  leaving  the  casting  brittle 
ling  in  the  mol  0  knowl- 

edge  of   the   original   strength   of  the   tit- 
ting   was  obtained  before  installing    n    in 


and  strength  .  i  ■  .  \  •  1  ,d  1 .1-111  5  b 
fore  and  after  installing  in 
carrying  superheated  steam  at  high  tem- 
perature. Some  engineers  still  proclaim 
ly-iron  casting;  to  bi  absi  ilutea 
safe  for  the  control  of  superheated  steal] 
put    as   a   general    rule   all    valves,    fittings, 

.    etc.,   are    specified    to   bi 
Steel    for    safety. 

Steel  Casi  i 
\     Steel    casting    is    not     appreciably    af- 
fected in  any  way  by  the  action  of  super- 
heati  '1    steam    at    high    temperature,    but 
may  look  sound  and  perfect  in  all  respects. 


LEADER    WITH    VAN     SioNK    H.AM,, 


the  steam  main,  it   is  a  question   whether 
the  superheated  -team  was  re  sponsible  for 
the   disintegration   of   the   metal   or   not. 
An    examination    of    several    extra    heavy 
n   flanges  which  burst  while  being 
screwed  in  place  on  the  tapering  threads 
of    pipe,    showed    the    metal    to    : 
burned  and  crystallized,  and 
weak  and  brittle.    The  remaining  pi 
the  flanges  were  easily  broken  by  striking 
them    sharply    against    each    other,   or   by 
striking  with   a  hammer. 

eondemni"  ind  semi- 

steel  valves  and  fittings  as  being  unlit 
for  the  control  of  superheated  steam,  it  is 
first  necessary  to  know  the  exact  quality 


however,  and  still  contain  serious  defec 
as  Mow  holes  or  sand  holes  j" 
th  the  surface  metal,  which  tend 
weaken  the  casting  to  a  considerable  c 
tent.  Wrought-  or  open-hearth-steel  pi 
is  absolutely  free  of  such  defects,  and 
used  extensively  in  the  construction 
w<  Med    headers. 

Wei  ded  Headers 
The  total  number  of  pipe  joints  in 
steam  main  may  be  decreased  50  to 
per  cent.,  or  in  some  cases  even  more, 
doing  away  with  the  cast  fittings  entir 
and  substituting  what  is  km  wn  as  well 
headers.    The  pipes  are  butt-welded  at 
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ends,  making  lengths  of  40  feel  or  more 

mil  having  all  outlets  or  nozzles  welded 

to  openings  cut   in   the   side  of  the  main 

wader.     The  pdvantages  of  doing  away 

with  a>  many  joints  as  possible  are  readily 

ti  d  when  the  extra  cost  of  rnain- 

due  to   the   frequent   necessity    of 

gaskets  and   the  annoyance  and 

sed   h\    leaky    pipe   join's   i-   con 

idered.     In  most   cases  as  much  as  two 

bird-  of  the  total   cost   of  rencwin 

for    labor   alone,   not    to   mention 
he  additional   loss  due   to  shutting   down 
n  ire  units  while  doii 
ngth  of  a  welded  header  is  limited 
transportation  and  erection  fac'li- 
ich  must  be  taken  into  considera- 
ble h  particular  case       \s  a   gen- 
ral   rule     ''      length    is    limited    to   about 
1  feet.     Cue  of  the  large  manufacturers, 
wever.  recently  furnished  over  7000  feet 


the    main   header   slightly   larger    in   diam- 
eter than   the  inside  of   the   nozzle  or  out- 
let-.     I  hi  re   then   flanged   over 
at    the    ends    to    St    neatly    over    the    main 
as   shown   at    ./.   and    riveted   into 
using  two  rows  of  rivets  for  the 
for    the    smaller 

Fig.  ,?  shows  an  enlarged 
riveted  joint.  After  the  nozzle  is  securely 
in  pi  sition,  the  joint  is  calked  at 
/■>.  It  was  found  difficult  to  make  a  riveted 
joint  of  this  description  that  would  re 
any  length  of  time  after 
erecting,  as  the  expansion  and  contraction 
of  the  branch  pipes  set  up  severe  strains 
at   this  point,  making  frequent  calking  a 

peces-ity. 

Welded  Nozzles 
In  Fig.  4  is  shown  a  typical  section  of 


when    the    excessive 
expansion  and  contraction  strain 
sidered.      Hie  expansion  and  com 
of   the   branch    pipi  -   throw    the 

m    the    welded    joint,    where    the 
oins  the  main  header.      1  I 
maj  be  reinfi n  g  molten  metal 

matei  ial  as  the 
pipe  to  le  i-  in 

position.  To  insure  a  more-  perfect  union 
of  the  metal  the  joint  should  be  lightly 
hammered  or  otherwise  worked  during 
the   welding   pri 

in  of  Welded  Nozzles  Important 

That  part  1  f  the  constructii  11  of  a 
ader  which  requires  special  skill 
and  attention  on  the  part  of  the  1 
is  the  lining  up  of  the  nozzles  or  outlets 
in  order  to  bring  the  axis  of  the  nozzles 
to  the  desired  angle  with  the  axis  of  the 


--Van  Stone  Joint 


^^Tan  Stone  Joint 


* W/i* 


FIG.  2.  Riveted  Header  with  Van  Stone  Joint: 


Van  Stom:  Joint 


h  pipe  welded  up  into  lengths  1  f 
fi  et,  and  having  all  flanges 
■  I  1  the  pipe.  Welded  ; 
used   abroad   for  a  numbei    of 
1    from    the    increasing    demand 
of   construction,    their    ad- 
arc    being    recognized    and    ap- 
■  itntry. 

Riveted    Hi 
the  electric  and  gas-flame  meth- 
1  their 
perfection,  it  was  a  ■ 
lanufacturers  to  rivet   nozzles  or 
it   in   the  main  pipe 
The   overall   dimension-    was 
lengths  of  pipe,  which  run 
to  jj    feet.     Although    in 
uch  trouble  was  experienced  with 
■  eloping   at    the    junction    of   the 
-.   the   riveted   header   w:'.s.   a>   a 
ride,   satisfactory. 
■riveted  header  with  Van  Stone  joints 
vn  in  Fig.  2.    Openings  are  cut  in 


a  welded  header  having  the  nozzles  welded 
to  the  main  pipe  and  the  flanges  welded 
on  as  shown.  The  openings  in  the  main 
header  may  be  cut  by  the  use  of  an 
electric  or  gas  torch  to  suit  the  different 
size  of  nozzles,  which  are  then  welded 
in  position.  The  metal  should  then  be  re- 
inforced all  around  the  weld,  as  shown  at 
A  to  insure  suffi  :ii  nl  strength  at  this 
point 

I  ig    5  shi  ws  the  same  header  with  Van 
Stone  joints.     Nozzles  may    be   welded  to 
tin-  main   header  in  any  desired   , 
and  direction,  making  special  castings  un- 
necessary except  in  rare  cases  win  n 
is  limited.     In  Fig.  4  the  flanges  arc  first 
welded   to   the   nozzles    which   are   then    in 
turn   welded  to  the  main  header.     After 
all    welding    is    C(  mplete    the    flan. 
then    faced    and    drilled    to    insure    proper 
lining  up.   position   of  bolt   holes,   relative 

Van  Stom 
being    loose    and    free    to    swivel    on    the 
pipe,  are  faced  and  drilled  before  placing 
in  position  on  the  pipe,  and  all  Van  Stone 
joints    are    rolled    before    the    no- 
welded    in    position    on    the    main    header. 
The  flanged  ends  are  then  f; 
back,   as   is   customary   with    this   type    of 

Strength   of  Weld 
The   necessity   of  a   welded  joint   equal 
in  strength  to  the  main  body  of  the  pipe 


FIG.  4.   WELP2D  NOZZI       AND  WELDED  ; 


fig.  S    welded  nozzle  wit;-  ."  ,n  sto::e 

JOINTS 

main   head<  r.     This  is  illustral 

6,   which   shows   a   nozzle   weldi 

main    header    at    C.      The    n 
have  been  at  right  angles  with  tin 
the  header,  although  the  dra 
gerated    for   clearness.      In    thi 

in  the  center  to-center  dii 
.-/    will    throw    the    branch    pipe    D    mcr'; 
and   more   out   of   its   propi  r  p 
shown  by  dimension  B,  and  i 
it    may    be    impi 

together  without  the  aid  of  an  ani 
set   bend  or  special   fitting  as  ';      1 
be.    A  nozzle  out  of  line  n 
back   to   its  proper   position   by   rel 
[]  all  around  the  weld  C. 

Material   for   Welded   Header? 
The   best   piping    material    to    v  it 
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n-hearth 
1 .  which  mati 

V\  hen   raised  to 
Fahren- 
n-hearth    si 

i  per  cent.,  and  when  raised 
:.,  mate- 
rial  satisfactory   in   all    re- 
r  the  control  of  superheated  steam 
at   high   temperature. 

Advantages  of  Welded  Headers 
1.     Fittings  may  be  entirely  eliminated, 
ing  away  with  the  possibilities  of 

-    steel    and    ir 

it    many  joints 
liable  I 
3.     The  lightening  of  the  piping  system. 


direct    to   the    steam    main, 
ihus  inci 

One   mel  ling   this  boss   1-   to 

luat  the  pipe  I  i    welding  tem- 

perature,   adding    molten    metal    from    a 
I     the    same    material    as    the    pipe 
until  thi  per  dimensions, 

or  the  boss  may  be  made  separately  and 
direct   t"  the   pipe. 

Welding  Brackets  to  Header 
T:i  Figs,  to  and  11  i-  shown  a  method  of 
welding  anchor  brackets,  supporting  sad- 
dle-, etc.,  direct   to  the  steam  mail 

doing  away  with  straps  or  pipe 
clamps  which  are  liable  to  loosen  Up  under 
the    -train-    oi 

vibration.  The  illustration  -hows  an 
anchor  bracket  welded  to  the  pipe  and 
bolted  to  a  channel  i  is  in  turn 


0  = 


Maiu 

Steam  Pipe 


F1C.   8  FIG.    9 

Welded  Boss  for 
Drip  Connections 


and  all  steel  work,  brackets,  hangers,  etc., 
supporting  the  piping. 

4.  The    saving    in    first    cost    of    pipe 

st  when  renewing  the 
covering,   due   t"   the    fact   that   there   are 
.  '-red. 

5.  The  neater  appearance  of  the  piping 
system  when  covered. 

6.  The  better  quality  of  piping  material 
\ised   throughout   the  entire   system. 

7.  The   saving  of  time,   labor   and  ex- 
pense  when    1  - 

Welded  Bosses  for  Branch  Pipes 
The  practice  of  tapping  a  steam  main 
for  branch  pipes,  drip  connections,  etc., 
as  shown  in  Fig.  7.  should  never  be  per- 
mitted in  high-pressure  work,  as  the  wall 
of  the  pipe  T  is  not  as  a  general  rule  of 
sufficient  thickness  to  provide  a  proper 
bearing  for  the  threads  of  the  branch 
pipe    A.      In    Figs.    8    and    9    bosses    are 


WclJc!  Brackets 


bolted     or    riveted    fas)     to    the    building 
columns  or  other  rigid  steel  work. 

Welded   Flanges 
Fig.  12  shows  a  mi  thod  of  weldi 

Range  is  In. red  out 
slightly  less  in  diameter  than  the  outside 
of  the  pipe  and  is  shrunk  1  n,  after  which 
both  the  pipe  and  flange  are  heated  to  the 
welding  temperature  in  a  coke,  oil 
or  gas  furnace.  The  actual  welding  process 
is    carried    out    under    a    steam    hammer, 

nd  dies  for  thi 
cnt  sizes  of  pipe  and  flange. 

Fig.  13  shows  the  method  of  welding 
by  means  of  the  electric  arc  or  by  the 
gas-flame  welding  process.  The  flange  is 
beveled  or  chamfered  off,  as  shown  at 
permit  the  penetration  of  the  arc 
or  flame  to  the  remotest  part  of  the  sur- 
be  welded.  The  electric  arc  or 
gas  flan1.  iplied  I  1  the  front  and 


the   joint   al    /•'  />'   until   the  met: 
in    both    pipe    and    flange    has    reached 
welding  temperature,  after  which  the  joil 
1-    fed    bj    adding    molten    metal   drop  h 

drop   fr .1     tick    1  'I    the   same   materia 

A  fillet  is  also  built  up  at  the  back  of  tl 
111     tlii-    manner,    a-    shown    at    / 
'I  lie  lua\  ilj  shadi  d  pi  -how  tl  < 

metal  atldetl  to  the  joint  during  the  wel" 
ing  process. 

Unless  great  care  i>  used  by  the  cperat 
in  making  up  a  welded  flange  of  tl 
description  the  joint  is  very  apt  to  be  it 
perfect,  as  at  (  .  In  this  case  the  flai 
and  the  molten  metal  did  not  penetr: 
through  to  this  point,  and  as  a  com 
quence    the   joint    is   considerably   weal 


than  if  properly  and  thoroughly  r'i< 
(  )ne  bad  feature  about  it  is  that  tl  ♦• 
feet  cannot  be  detected  upon  inspecti 
the  surface-,  after  the  welding  ope 
i-  complete,  will  show  a  perfect  vv 
all  respects.  The  results  obtain' 
welding  flanges,  as  described  nude 
12.  are  more  satisfactory  in  all  n 
than  tin  aln  ve. 

In    Fig.    I)   is   shown   a   method   0 
welding  flanges  to  pipe.     In  this  c;    : 
wrought-steel   flange  and   shoulder    I 
made  in  one  piece.  The  thickness  T    tl 
shoulder  is  usually  somewhat  great'  thai 
the  thickness  of  the  pipe  T.     The   J 
the   sin  iulder  and   the  end  of  the  p    ar 
both    beveled    off.    as    shown   at   B   an 
the   two    pieces   butted    carefully  tifSj 
at   C.     The   flame   is   then   applied  '  ','° 
V-shaped   joint,   bringing   the   met  '" 
welding  temperature  while  the  pip  '  " 
ing  revolved    -lowly   ill   a    special  1 1«  or 


s 
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suitable  moans.     When  the  metal 

■int  is  at  the  proper  heat,  molten 

added  to  the  joint,  as  shown  at 

0.    During  the  weldii  .   metal 

md  the  welded  joint  is  hammered 

but    rapidly,    in    order    to    insure 

igh   union    of   the   metal   in 

I    pipe,   and   to   prevent    the 

m  of  coarse  crystals  due  to  the  in- 

it  to  which  the  metal  is  sub 

-    flanges 

in    Fig.    15.      The    ends    of   the 

;    flanges  are   rounded,   as   shown 

ind  heated  to  a  scmi-meltii 

ifter    which    thev    are    hutted    to- 


i       BUTT    WELDING    HOUNDED    ENDS 


after   welding   to   insure   proper   lining   up, 

It   holes,  etc. 

K\  \Mii  1  s  of  Welded  Pipe  Work 

mples  of  welded  pipe 

work  are  shown  in  the  accompanying 
iphs,  which  will  no  doubl  be  ol 
interest.  Fig.  I  shows  a  welded  header 
with  Van  Stone  Ranges.  This  header  was 
made    by     Rol 

Pittsfield,  Mass.,  for  the  Byron  Weston 
Company,  of  Dalton,  Mass.  The  header, 
v.  11I1  similar  piping,  was  in- 
stalled in  the  company's  Centennial  mills 
over  a  year  ago  and  has  gixen  excellent 
service  in  all  respects.  Fig.  [6  shows  part 
ded-pipe  work,  with 
welded   outlets  and   improvi 

made  by  the  M.  W.  Kellog 
pane,  of  Jersey  City,  N.  J.,  for  the  New 
York    Ed  ny.      The   illustration 

is   an  8-inch   expansion   U   bend   installed 
in  the  new   Waterside    station.      1  he  pres- 
sure carried   on   this   line   is  200   ■ 
with  approximately  200  degrees  sup 

Fig.  17  xatnple  of  what  may 

be  satisfactorily  accomplished  in  the  line 
of  special  welding.  The  illustration  is 
from   a   photograph   of  a  30-inch   welded 


bottom  nozzles  (,'  and  //  are  also  welded 
to  the  dished  head-.  K  and  /.,  which  are 
in  turn   welded   to  the  main   bod 

reed    and 

the  bailie  plate  at  .1/  M.  and  as  a  : 
dor.    tWO    SUp 
■  rackets  .V  .V  are  v. 

d  separator  of  this  descrip- 
tion will  run  from  3S  to  40  per  cent, 
lighter   than    an    ordinary   separator   made 

In    Fig  en   a    16-inch   welded 

open-hearth  steel  header  with  one  14-inch, 
one   10-inch,  two  8-inch  and  one  _•'  .-inch 


FIG.     16.     EXAMPLE    OF    WELDED    PIPE    WORK     LV    M.    W.    KELLOGG   COMPANY 


'.       KELLOGG     WELDED     SEPARATOR    OF 
OPEN-HEARTH    STEEL    PIPE 


tl  at  B.  A  heavy  pressure  is  then 
ght  to  bear  on  the  pipe  and  flange, 
'R  in  the  direction  of  the  arr 

together  the  plastic  ends  of 
pipe  and  flange  to  effect  the  weld, 
bur  or  upset  which  is  left  at  the 
B  is  either  finished  off  when  cold, 
iay  be  hammered  down  while  the 
il  is  still  hot.  This  method  of  weld- 
Ranges  to  pipe  has  not  proven  very 
factor)-,  especially  in  the  larger  sizes. 
1  pipe  up  to  6  inches  in  diameter, 
'  ing  satisfactorily  welded 
be  "Goldschmidt  Thermit  process." 
h  is  quite  similar.  All  facing  and 
ing  of  welded  flanges  should  be  done 


steam  separator  of  the  receiver  type.  These 
separators,  several  of  which  are  now  in 
actual  service,  are  made  in  all  sizes  by  the 
M.  W.  Kellogg  Company,  of  Jersey  City. 
The  construction  of  this  sepai 
shown  in  detail  in  Fig.  iS.  The  main 
body   A    ol   thi  is    30   inches   in 

diameter  and  is  made  of  open-hearth  steel. 
i.li  inlet  and  outlet  nozzles  BB 
are  made  up  of  bent  pipe  welded 
tion  and  reinforced  at  the  weld  D  D.  The 
inlet  and  outlet  flanges  C  C  are  shrunk  on 
and  welded  as  already  described  and  il- 
lustrated in  Fig.  \2.  A  semicircular  baffle 
plate  E  is  welded  inside  the  separator  and 
reinforced   at   the  weld   F.     The  top  and 


Ranged  steel  nozzles  welded  in  place,  with 
of  rolled  steel.     The  two  flanges 

On  the  header  are  of  the  Van  Stone  type. 
On  the  under  side  are  two  bosses  which 
are  tapped  for  drip  connections.  \*  it 
the  header  was  tested  to  I00O 
pounds  hydraulic  pressure  and  was 
thoroughly  tight.  The  header  was  made 
at  the  works  of  W.  K.  Mitchell  &  Co., 
of  Philadelphia.  Penn. 

Two  good  examples  of  both,  welded  and 

bent  pipe  work,  made  by  the   Ball  &  W 1 

Company,  of  Elizabeth.   N.  J.,  are  shown 

20    and    21.      Fig.    20    shows    a 

I   in  open-hearth  steel  pipe, 

having  a  flange  welded  to  each  end.     The 
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■mil  the 

the   bent 

my,    this 

ii  .        compound 

It    bend  with  welded 

Itj  encountered 

lired  ccntcr-to-center 

nl  lining 

i tc      The 

ire  -~li rmik  on 

.    heated    in    a    coke    furnace    or 

oven  and  welded  under  a  hammer,  as  pre- 

ib<  '1  and  illustrated  in  Fig.  u. 

I 

l<  st     n  I  up  • mparatively  re- 

thi    i   ilj    :■    tb  id   i  ;    welding 


KELLOGG    WELDED    SEPA- 
RATOR 

wrought-iron  and  steel  parts  was  by  the 
The   parts   to   be   welded 
■     or   coke   fur- 
nace until  they  have  reached  a  scmi-melt- 
.  hich  the  joint  is  pre- 
pared   1  and    the    pieces 
united  by  hammering  or  rollin<».  Whether 
a   weld   made  in   this   manner  is  Rood  or 

pi  uds  entirely  upon  the  ski 
blacksmith,  and  all  his  r  .  e  do. 
ways  prevent  internal  flaws  which  cannot 
be   detected   after   thi 

finished 
surfaces  may  present  a  perfect  weld  in  all 
respects  and  still  cover  an  imperfect  joint 
inside.  Welding  is  in  itself  a  handicraft 
and  requires  not  merely  strength  of  arm 
for    its   accomplishment,   but    special    skill 


•  ■ii   the 

Commercial^  ■>  Iding   is 

Ij     limited     ti  iron    and 

mild   steel. 

I'm     Water     I'aii 

-.   known   as   tin-    Hoho  and 

commi  nly  the  water- 

d  to  as  an 

■    i~.  however, 

merely  an  electric   pri  •   i>  iiiK   the 

proper  welding 

temper.'' 

carried  out  in  the  usual  manner  under  a 
hammer.  lied   with 

b  e  fluid  in  which  the 
positive  electrode  is  placed.    The  i 
side    of    the    circuit  d    to    the 

metal  to  be  welded,  which  is  immersed 
in  the  fluid  and  allowed  to  remain  until  it 
i  heat,    when    it 

is  removed  and  welded  in  the  usual 
manner. 

the   introduction   of  the 

tylene,  oxhydric,  thermit  and  other 
processes     of    the     so-called     auto 
welding,  the  ab  •     m  i  used 

nsivel  past. 

Electric  Welding 
During     the     past     few     years     several 


[i   of  tin   elect ri 
:.  le  i  i  bi    w i  Idi  d  i-  made  to  c  in- 
stitute   0  il     the    electric    circuit, 
v.  hile  a  carbon  pencil  attached 

dated  hold  r  and  held  by  the 
workman,  constitutes  the  other  pole  I  he 
arc  is  struck  between  the  two  poles 
med.  The  metal  parts  to  I"-  weldfld 
are  melted  cm  their  faces  together  with 
■  i  small  n.d  of  the  same  material  which 
feeds  the  joint  by  flowing  in  between  the 
two  surfaces  to  be  j   ined. 

in:      VOLI  P      'i  ESS 

I  he   \  insists  in   the  use 

of    an    electric    arc    drawn    between    two 
ii  rods  inclined  to  each  other 
at  an  an  fie  of  approximately   on 
This  arc  i  ■  caused  to  impinge  upon 

be    welded,   and    the    joint    is    led 
during   tie  welding  process  as  n 
above.     Tin'  appai  itu     i     generalb 
ranged  that  i:   .'  .:  lie  held  in  one  hand. 

The  Thomson  Process 
The  principles  involved  in  this  process 
were  first  conceived  b\  Prof.  Elihu 
son,  and  the  method  is  sometimes  known 
as  the  incandescent  process.  The  piece.' 
to  he  welded  are  brought  into  intimate 
contact,  being  usually  held  close!}  I 
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processes  of  welding  by  electricity  have 
been  devised  and  perfected,  and  now  play 
an  important  part  in  the  manufacture  of 
a  great  main  articles.  Operations  quite 
■  thod  of  forge 
welding  are  now  performed  with  compara- 
'  time  by  the  electric, 
gas-flam  ;'    processes.      Four 

distinct  method-  <  f  welding  by  electricity 
are  in  common  use  and  arc  known  as  the 
"Zerner,"  "Bernados,"  "Vbltex"  and 
"Thomson"  processes. 

Tut;  Zerner  Process 

In    the   Zerner   process,   also   known    as 

trie    blowpipe,    an    electric    arc    is 

drawn  between  two  carbon  electrodes  and 

•  i   impinge   upon   the   metal   to  he 

welded    by    means    of    an    electric    magnet 

which    deflects    the    arc.    making   a    flame 

similar  to  that   of  a   blowpipe  but   having 

Ctric   arc.     The 

apparatus  contains  a  self  regulating  device 

driven   by  a   small   electric  motor. 

The    Bern-ados    Process 
In  the  Bernados  process  an  electric  arc 
is  drawn  directly  between  the  metal  to  be 


in  a  machine  by  metal  clamps  actuated  I 
springs  or  weights  to  permit  a  permanei 
pressure    on    the    parts;    this    pressure 
applied   until  the  metal   fuses  or  melts 
the   joint.     The   pieces   to   be   w 
each   made   to   constitute    one    pole    of 
electric,  circuit    which    is   completed   by  I 
Ci  ntact    of    the    two    pieces    to   bi 
Intense  local  heating  is  causi  d   b 
hi  ;n  y   elect  ri  :  crrn  ::ts   aero  -   tl 
feet  joint  thus   formed,  and  this  being  I 
i  oinl  of  greatest  resistance,  a  welding  tc 
pcrature    is    produced    in    a    few    secon 
while  at  the  same  time  the  two  pieces  i 
forced   together,  as   described  above,  ; 
welded. 

\  bur  or  upset  is  produced  around 
welded  surface,  consisting  of  the  oxidi 
metal,   scale,  etc.,  which   is   expel 
the  joint  during  the  welding  process  w 
under   pressure.     When  this  oxidized     ' 
otherwise    inferior    metal    is    remove 
perfect  and  practically  imperceptible  j1  ' 
is  the  result. 

A  distinctive  feature  claimed  for  5 
process  is,  that  the  interior  surfaces  e 
raised  to  a  welding  heat  before  the  '•' 
terior  surfaces  reach  that  temperature  It 
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a  s,  that  if  the  extci 
Id,  the  interior  surfaces  must  also 
e  they  arc  necessarily  at  a 
at  higher  temperature,     ["his  proc- 

in  welding  pipe  work  as  described  under 
Headers,"  being  more  adapted  to 
the  welding  of  rods,  cables,  shafting,  etc 

Gas-flame  Auto 

'.   processes   of  the 

I  ling   have  been  de- 

I  .luring  the  past  few 

passed    out    of    the    experimental 

w  play  an  important  part  in  the 

of  pipe  work  1  f  all   descriptions. 

low    are 

mown    as    the    oxy-acetylene    and 

The  Oxy-Acetylene  Pro 

In  this  process  oxygen  and  acetylene  are 
generated  in  separate  pressure  generators 
and   conveyed    through    separate    arm.  red 


1901.     Oxygen   and   hydro 

.   heav)    pressure   in   sep; 

inders,  each  holder  being  pn  vided  with  a 

needle  valve  to  which  1-  ati 

1  la  tor  governing  the  flow, 
.•.ill  be  delivered  to  the  mixer  and 

to    the    torch    at    constant    p 
From    the    regulator    on    each    cylinder   the 

nducted  through  separate  heavily 
armored   rubber  tubes  to  the  mix 
thence  to  the  blowpi]  through 

a  single  •  ibi  \  mixture  ol  one  part 
oxygen  and  from  four  to  ~i\  parts  hydro- 
gen is  used  for  weldii  and  the 
actual  pri  Cess  I  f  welding  is  the  ■ 
already  described.  The  ox; 
oxhydric  processes  are  also  used  in  con- 
mixers 
for  cutting  metals,  the  flame  cutting  a 
narrow  path  through  the  metal  and  re- 
sembling in  some  respects  a  clean  saw  cut. 

The  Thermit  Welding    I 
In   this  process,  which   is   the   result    of 


ted  mi  tal.     I  he 

thermit     1-     ignited     in     a     flat-bottomed 

mgs.    An.  1  the 

ig  fills  the  upper  pan  of  the 

Crucible    and    has    three    tunes    the    volume 

of  the  superheated  liquid  steel  whi 

lectS   at    the   bottom   when   the   whole   mass 
his  superheated  liquid  mass 
1-    tin  11    [). eared    int..  ■      in    the 

I  res  in  a 
thin  layer  to  the  walls  of  the  mi 
the  surfaces  of  the  pieces  to  he  welded, 
tig  them  from  contact  with  the 
liquid  Steel  which  llows  m  last,  \\uv 
waiting  for  the  ends 
the   clan, 

weld  bj  sq  teezing  together  the  now 

1    welded.      1 

left  at  the  joint  when  the  mold  and 

are    removed    can    he    machined    ofl 
desired,    or    max     he    allowed     to    remain, 

adding  slightly  to  the  strength  of  the  joint 

111    this    manner    pipes    may    he    welded    tc>- 
1  make  any  length  desired. 


FIG.    JO.     WELDED    NOZZLES    AND   FLANGES  ON   90- 1 


the  blowpipe,  where  the  flame  can 

c  regulated   to   .uit   the   requirenn 

ator.      By    this    process    a    flame 
•emperature  of  over  6500  d 

ahrenheit  is  possible,  while  the  tempera- 

the    best    solid-fuel    furna 

re    in   the   neighborhood   of   3000 

Although  the  temperature  of  the 

high,    the    heat    is    rapidly    dis- 

ipated  through  radiation,  and  with  proper 

re    should    be    little    danger    of 

the    metal    while    welding.      Like 

e     welding     processes     previously      de- 

■'ribed,  the  flame  is  caused  to  impinge  on 

be  joint  of  the  two  pieces  to  be  welded. 

["he   faces   are    thus    melted,    and    also    a 
e  same  material  which  feeds  the 

oint  during  the   welding  process. 

The  Oxhydric  Process 
This  process,  which  was  described  and 
I'.ustrated  to  some  extent  in  the  June  24. 
009.  number  of  the  American  Machinist, 
I  a  development  of  a  method  patented  by 
ne  Cologne  Meusen  Mining  Company  in 


important     researches     conducted     h\      Dr. 
■  tl   Ruhr.    (,er- 
many,    and    known    as    the    "Goldschmidt 
thermit     process,"     a     mi.xt 
divided  aluminum  and  iron  oxide  i 
This   mixture  possesses  the  property,  that 
when  ignited  in  one  spot,  the  con 
so  started  continues  throughout  thi 
mass,   producing   superheated   Iiqui 
and    superheated    liquid    slag     (aluminum 
oxide).     The  heat  which  is  thus  generated 
in   from    15   to  30  seconds   is   estin 
5000  degrees  Fahrenheit.     This  process  is 
used  chiefly   for  the  repair  of  heavy  cast- 
ings,  broken   machine   parts,    for   bonding 
steel    rails    in    place,    for    the    repair    of 
:  s   and   in    fact 
any  large  work.     Tl  c  process  is  also  used 
to  a  considerable  extent   for  butt-welding 
pipe  up  to  6  inches  in  diameter. 

The  ends   of  the  pipe  to  be   welded   are- 
first    filed    and    then    butted    carefully    to- 
gether between  metal  clamps.     A  . 
mold  in  two  parts  is  then  placed  around 
the  joint,  the  upper  one  having  a  narrow 


FIG.   21.      COM  1 

FL  \  \ . 

ded  Joints 
An  efficiency  of  100  per  cent,   fo 
areas  is  claimed  for  welding 

processes  just  described,  but  as  thi 
to  be  joined  are  merely   fused  together  in 
.    which   is   practically   the 
them    w  ith    1  eel,    a    ji  inl 

iency  of  100  per  cent,  at  the 
weld,  for  equal  areafs,  should  never  be 
expected  with  rolled-steel  or  fore- 
parts. In  a  number  of  tests  recently  made 
on  welded  pipe  work,  the  metal  at  the 
1  -trength  of  from  8 
to  10  per  cent,  for  equal  areas,  and  all 
welds  were  made  by  operators  experi- 
enced  in   this   class   of   work. 

Effect  of   High   Temperatures 

made  by  Professor  Ledc- 
1  iality  was  found  to 
fibrous  structure  when  heated 
above  1850  degrees  Fahrenheit  and  al- 
lowed to  cool  in  air  without  hammering 
or  working  the  metal.  It  would  therefore 
seem  that  the  high   welding  temperatures 
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S<  ptembei  - 


. 
structun 

ii  iginal  qualit) 

welding 
rcak   up 

■ 

intimate 

hi, tiring 

- 

Structure 

I  the  weld  so 
impaired  as  to  make  the  pi 

jh    annealing 
joint  may   fail  metal  t"  its 

original  condition. 

In    Wi  the    usual    ii- 

is  to  ch  welded, 

form   which   permits 
n   of  the   flame   i"   the   rc- 
I  the  surfaces  to  be  welded 
•ric   arc 
is    applied    to    the    joint    until    the    metal 
r   is   in   a   semi-melting   condition. 
There   is   then    added    to   the   joint,   drop 
.   molten   metal   from  a   rod  of  tin- 
same  material  as  that  to  be  welded.     The 
metal,  which   is  now   in  a  fluid  condition, 
''d  unites  in  a  homi 
I  is  hammered  lightly  during  the 
process.      Any    bur    or    upset    remaining 
after  the  welding  process  is  completed  may 
be   finished   off   if  desired.      The   welding 
of   pipe   work   of   any   description   should 
never     be     instrusted     to     inexperienced 
welder,,  as  a  poor  joint  is  sure  to  be  the 
result.     A    careful,    experienced    operator 
can  control  the  action  of  the  metal  while 
welding,   and   thus   insure  a  more  perfect 
joint  in  all  respects. 


A  Remarkabli  i    Per- 

form 


As  we  recently  remarked,  it  has  been 
claimed  on  good  authority  that  all  boiler 
ti  is  traceable  to  galvanic  action. 
A  paper  recently  read  by  G.  N.  Huntley 
before  the  Society  of  Chemical  Industry 
on  invest  pitting  in 

a  standby  boiler  seems  to  prove  that  sul- 
phur is  an  important  factor  in  some  cases, 
which  hardly  coincides  with  the  electrical 
An  increase  in  the  proportion  of 
ct,    and 
were    found,    especially   near    the 
water  line,  which,  on  being  pricked,  were 
found  to  contain  liquid   with  a  fine  black 
powder   ii  of  fer- 

rous sulphate  •  of  sul- 

phuric  acid,    while   the    boiler   water   was 
slightly  alkaline.     It  that  sul- 

phur in  the  v.  idized  to  free 

sulphuric  acid  which  attacks  the  metal  in 
.  iiborhood.  the  deposited  oxides 
forming  a  membrane  permeable  to  oxygen 
but  not  to  alkali,  and  permitting  the  curi- 
ous acid  corrosion  in  alkaline  water. — 
Scientific  American. 


tin-  de- 
turbine, 
i  steam 
at  low  ;  I  temperatures,  or  by 

uni,    has 
forced  :' 

the  front.     In  tin-  past,  steam  en- 

nsidered    that, 

from  tli  il  consumption 

lion,  the  reciprocal 

.ed    little    from    a 

26   inches  of  mercury.      This  opinion   was 

in    part    due.   especially    in    marine    circles, 

to  the   practici  the  auxiliaries 

fmni  the  main  engine,  so  that,  there  being 


Fahrenheit,  and  the  i  I 

heal  in  .i  pound  of  strain  is  II.',!  B.t.uJ 
while  the  drop  in  temperature  from  at- 
■  pi  iund  ab- 
solute :  and  the 
total    heat    available    is    tin    B.t.u.      That 

i    i  ion  into 

mechanical   work   is   greater   in   the    latter 
.-liner. 
It   would  appear  that  tin 
engine,    in    order    to    utili 
ciently  at   low  pressures  n< 

.    with    their    consequent    weight 
and  friction  losses,  or  two  or  mon    Ion 

i    cylinders,  as  in  many  r<  i 
gines.     A  pound  of  steam  al 

lute  occupies  2.7  cul 
at   atmospheric   pressure, 
and  at    1  1  ilutc,  334.2  cubic  feet. 

With  the  steam  turbine,  on  the  otln 
it    is   an    easy    matter   to    proportion    the 


FIG.    I.     CONDENSING   OUTFIT    INSTALLED    IX    KEXT   AVENUE   STATION 


no  auxiliary  exhaust  teed,  a 

lower   vacuum   meant   hotter    feed    water. 

The   steam   turbine,   however,   beca 

its  ability  to  ■! 

largt    volumes,    easily    shows    a    gain    of 

from  5  to  10  i>cr  cent,  in  steam  - 

for  every  additional  inch  of  vacuum  above 

26    inches,    and    the 

water   is  properly   left   to  the  economizers 

or    to    heaters    utilizing    ti 

auxiliaries. 

This  high  efficiency  of  the  turbine  at 
low  pressures  is  not  surprising  when 
the  temperature  ranges  and  differ- 
total  heat  in  steam  between  ordinary  bi  il- 
er  pressure  and  atmospheric  pressure,  and 
again  between  the  latter  and  a  high  vac- 
uum, are  considered.  For  instance,  from 
inds  pressure  absolute  to  atmos- 
pheric pressure,  or  14.7  pounds  al 
the  drop  in  temperature   is   153.9  degrees 


<  -sure  stages   to  take  care  of  thi: 
great   volume. 

The  premium  thus  put  upon  condense 
performance     has     resulted     in 
scrutiny  of  the  several  processes  which  g- 
on  in  a  condenser.     The  ordinary  surfar 
condenser,    which    has    been    found    satis 

ile  for  reciprocal 
gine   work,   consists   of   a   hank   of   tubi 
each    about    I    inch    in    diameter, 
which   the  circulating  water  is  caused  t 
flow    in    one,    two    or    11101, 

m  i     inl  n  iduced  among  the  tube 

usually  at  the  top  of  the  condenser  she 

■  ason    for   introducing   the  steam 

the  top  is  that  air  is  heavier  than  stea 

and  naturally  settles,  and  is  driven  by  tl 

of   the    steam   to   the   bottom 
the    condenser    shell,    where    consequent 
the   air-pump   opening  should   be  locate 
The   presence   of  hot    steam   at   this  poi 
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ouM   render    the   air   pump   us<  I 
e  circulating    water   be   introduced    into 
mi   row   of  tubes   it   i-  th 
lave  the  air  in  contact   with  the 
-..iter  ju>t   when  leaving  the  con- 
ihcll. 
in  ity    of   tlu     several    gro 
,  surface  condenser  can  be  quite 
curately  inferred   from  the   rise  in  tem- 
of    the    water    passing    through 
em.     By   inserting   thermometers   in   the 
\es.   it   has   thus   been   disi 
the    ordinary    surface    condenser 
the    heat    is    absorbed    -that     is, 
the    -team    i-    condensed    in    the 
rows   at   the   top.     This   at  once 
lity    of   a   rearrange- 
that  more  oi  them 
iproach  the  high  efficiency  of  the 

the  transmission  of  heat  through 
•-tube  surface  may  be  affected  by 

nditic  mis,  among  i  ithers  : 
rhether  or  not  the  tube  is 
descending  from  the  tubes  above. 


:  i 

consumed  by  circulating  pump-  increases 
as   the   fourth   power   of  the   beat   trans- 

ittempted  to 
the   latter   by    increasing    tl 

-    for  the   thi<  kn<  ss   of  the 
condenser  tube,  it  is  found  thai  tli 
S"  little  part   in  the  final  result   that   it  can 

i  ted,    while    the    ma- 
terial  of   the   tube   is   usual!]    determined 
by  other  considerations.    Attention  to  the 
remaining     items,     namely, 
air    drowning    and    ;n 

has  been   rewarded   with  tlte  most  striking 
results. 
Air  drownini  1  bj  .n  oidance 

of  air  leaks,  provision  of  sufficient  air- 
pump  capacity  and  arrangements  for  re- 
moving the  air  at  the  lowest  possible  tem- 
perature and  I  i  density. 

been    met    in 
various    ways.       That     it    becomes     really 
ondenser   will   be   ap- 
preciated   from    the    fact    that    the    large 
turbine   condenser  described   later   in   this 


into    the    low< ;    compart- 
i  nd  and 

makes    tu..    pa 

in    the    upper 
comparti 

i  i-  collected  in  a  cylindrii 
fi  rming 

ell  t  i      cmoved  bj    i 

Wheeler  centrifugal  hotwell  pump.  The 
air    is    taken    from    the    -i.1 

eai   the   cold  wati  t    in 
let  and  is  exhausted  by  a  Wheeler  rotative 
■■nil  pump. 

sists   iii   horizontal   baffles   interp 

i    1  bank  -  i  if  tubes       I  I 
rain  plate-  catch  the  water  from  the  tubes 
nd   carry   it    to   the    outside 
the    shell,    down    which    it    flows 
to    the    hotwell    without    coming    in    e.m- 
tact    with    other    tubes        fo    permit    the 

in 

plate-  there  are  openings,  around  the 
edge  of  which  the  plate  is  turned  up  to 
form  a  vertical   lip.   preventing   an   over 


WHEELER  DRY-TUBE  CONDENSER,   SHOWING  RAM    PLATES    WHICH   PROTECT    LOWER  TUBES   FROM 
STEAM    CONDENSED    ON    UPPER    TUBES 


cond,  the  velocity  of  water   through 

ird,  the  velocity  of  steam  against  the 

ir:h.  whether  or  not  the  tube  is  im- 
d  in  air. 
ith,  the  material,  thickness  and  clean- 
tube. 
!'ile  much   scientific  investigation  has 

to  the  effects  of  water  ve- 
!    and   of    -team    velocity,    the    possi- 

roYement  in  this  direction 
united   by    the    fact    that   excessively 

locitics  involve  back  pres- 
■  n  the  prime  mover,  while  very  high 
rowning   and   avoidance   of   flooding 

s   involve   the  consumption 

■  ■■  amount  of  power  in  the 
lating  pumps.  According  to  reliable 
rtmentcrs,  the  heat  transmission  in- 
■•  s  only  a-  tin-  square  root  of  the 
r  velocity,  while  the  pressure,  and 
'■  the  p<  wer  required  to  force  the 
r  through  the  tubes,  increases  as  the 


article  discharges  hourly  over  220,000 
d  -team,  equal  to  the 
discharge  of  a  i1*  inch  tire  hose.  This 
deluge  of  water  pouring  down  from  the 
upper    ;  the    lower    would    so 

effectively    blanket     the    latter    that     there 

could   be   little   dinn    communication    of 
heat  from  the  steam  to  the  lower  tubes 
The  arrangement   illustrated  in  the  ac- 
ing  drawing,  shi  iw  in 
Wheeler   dry-tube   condensers   installed    in 
the    Williamsbi  1  station    of   the 

Transit  Development  Company,  "f  Brook- 
lyn,  X.  Y.,  has  been  adopted.  In  ap- 
ter  i-  similar  to  the 
Admiralty  type,  introduced  by  the  Wheeler 
ngineering  Company 
about  twenty  years  ago. 

are   two   exhaust-steam    inlets   at 
the  top  of  the  shell  to  receive  tl 
from   iIt-   doul  tinghouse   tur- 

bines in  floor  direct! 

The   circulating   water   from    the   Wheeler 
engine-driven  centrifugal  circulating  pump 


flow     of    water.       Tin  are    so 

'1  that  tin-  -team  will  reach  all 
"in-  of  the  tubes,  insuring  complete 
utilization    of    all    the    sun 

1    as   this   expedient    appi  a 

''•aiiied  by  means  of  it   1, 
remarkable,    as    will    be    apparent     from    a 

;  ation  of  the  rate  of  heat  transfer 
d   i»i   tins  condenser  under  work-' 
ing  conditions,  It  was  formerly  customary 
ne    the    rate    of    heal     transfer 
through     surface-condi  .    closed 

feed-water  heaters   and   similar  appliances 
as  between  _>oo  and  300  II. tat.  per  square 

temperal  the  water  in 

id  the  -learn  outside.  Inasmuch  as 
1  e  of  the  water  within  the 
bed,  while  the 
temperature  of  the  -tram  outside  falls 
somewhat  as  the  mixture  becomes  richer 
in  air.  it  is  necessary  to  adopt  some  meth- 
od of  calculating  the  average  difference 
of  temperature.     A  simple  method  is  to 


P<  >WER  AND   I'HI-    ENGINEER. 


■ 

.  which 

■nil.    or 
he  mean 

■  taken, 
•fill    if   much 
ereby.    The  formula 


S  = 


II  // 


feet, 

mi  per 
In 'ii  r. 

Kin  of  heat   transmission 
in    B.t.U.   per   degree  difference 
in  temperature  per  squal 
ling  surface, 
D  =  Mean  difference  in  temperature. 
/■/  =  Total  heat  in  the  steam  entering 
the 

n  leav- 
the   hotwell,  as  determined 
the    respective    tempera- 
reference     to     the 
•able. 
The  v.-  btained  with  the  con- 

ribed    have    been    cal- 
culated   from   a   test    made   on   unit 

ember   27,    190&     This   condenser 
to    handle    1S0.000    pounds 
per  hour  and   to  give  a   vacuum 
:t    to    2    incl 

rculating 
•water. 

-    "I     TEST    ON    will  I  I  I  I:    -I  l:- 
1   \<  !.  I  0ND1  WS1  i: 


Vacuum, 

Barometer 

Inrhes  of 

Reading. 

Mercury. 

_•■,  0 

- 

2fl  11 

M  ci 

29  11 

29.0 

.•■1  n 

ordinarj  ain   2   or 

1    rated  horse- 
itains   only    1.5 

..1     electrical 

ted    in    connec- 
tion   with    the    performance    at    the    YVil- 
the  high   temperature 

of    the    steam  ;much    as    this 

!   and   as 
each    10  ihrenheit    amounts    to 

per    cent.    1  f    the    fuel    hill,    this 
highly   important    from   the   stand- 
point of  plant   economy. 


The  transmission  of  heat  per  square 
degree  difference  of 
temperature  was  found  in  these  tests, 
during  which  the  rate  of  condensation 
varied  from  164,586  to  220.200  pounds 
of  steam  per  hour,  to  be  between  800  and 
900  B.t.u.,  which  is  two  to  three  times 
greater  than  was  formerly  obtained.  These 
results  show  that  the  guaranteed  vacuum 
could  have  been  maintained  with  even  less 
condensing  surface  than  was  actually  in- 
stalled, although  the  latter  is  considerably 
below  usual  practice.     That  is,  while  the 


Erecting  an  Engi 


By  F.  V. 


In  previous  articles  directions  have  been 
given  for  erecting  and  alining  the  bed, 
cylinder  and  bearings,  and  next  in  order 
are  the  piston  and  reciprocating  parts. 

The  piston  rod  should  be  smooth  and 
parallel,  as  an;  high  places  will 

be  hard  on  the  packing,  and  the  piston 
head  should  be  from  0.004  to  0.008  inch 
smaller  than  the  cylinder  bore  and  should 
have   a   li  when   put    into   the 

cylinder  without  rings.  Sometimes  a  pis- 
ton will  stick  and  not  shake  near  the 
steam  ports,  and  measurement  with  a  pin 
gage  will  show  hi;  li  places  where  the  un- 
■  1  and  not  properly  braced  cyl- 
inder wall  has  sprung  under  the  pres- 
sure of  the  boring  tool,  and  eon 
been  bored  to  size.  Tl 
places  should  be  scraped  down,  as  they 
afford  a  good  chance  for  cylinder  cutting. 

Piston  Rn 

Piston  rings,  whether  sectional  or  of  the 
snap  type,  shi  uld  be  luted  with  red  lead 
to  a  good  bearing  on  the  cylinder  bore, 
as  hard  places  011  the  rings  are  liable  to 
cut.  Take  a  snap  ring  which  has  been 
turned    from  li    larger    than 

the  cylinder  bore;  -)4  inch  to  V.  inches 
lit,  either  on  a  slant  or  the  ends 
The  ring  is  clamped  in  a  vise 
and   spr  the  protruding   ends 

n  and  it  is  now  considered  ready 
for  the  cylinder.  There  are  no  sharp 
points  to  cut  into  the  cylinder,  but  the 
bearing  of  the  ring  is  not  what  it  should 
be  and  it  will  take  a  good  deal  of  filing 
to  get  a  ring  into  shape  and  avoid  unnec- 
essary hard  spots.  Some  builders  drill 
four  or  six  3/16-inch  holes  through  the 
head-  and  crank-end  flanges  of  the  pis- 
ton head  into  the  ring  grooves,  in  order 
to  admit  steam  under  the  rings  and  press 
them  right  against  the  cylinder  walls.  If 
such  a  ring  has  not  a  good  bearing,  it  is 
almost  certain  that  it  will  cut  when  water 
flushes  the  cylinder  and  wear  away  very 
fast  under  all  conditions. 

It  has  been  argued  that  cast-iron  rings 


adapt    themsch  mv   sur- 

face under  the  influence  of  heat  and  prcs 
not  alwav  -  si  ■ 

.    and    the    erecting    man    will  do 
w  '11    10    rub    the    rings    ,  ir    ring 
I.,  die  bore  of  the  cylinder  10  insui 

id  easy  running  piston.      I 

should   also   make   a   g 1   "tapping"  fit  ir.| 

the     grooves,     hut     should     not     be     tiglll 
enough    for   a   driving    lit.       There  are  ad  I 

:  hi        tl         '  :  ill   1)1 

thing    wrong    with    the  en  I 
gine  clsewhci  1  1  ing   u  ill  tak< 

!    a    slightly    conical    cylindi 
a   tight    ring   will    cun .    e 
knock  in   the  cylinder  due   to    lam 

ment. 

With    properly    titled    rings    tlli 
■.    In-   placi  '1   into   the  cylin 
connected  to  the  crosshead,  but  11. 
Move  the  crosshead  toward  the  crank  en 
until  the  piston  strikes,  and 
if   the   piston    rod    is   central   and    parall 
to    the    guide.      It    pays    to    make   a   tra 
stick    (radius   of   bore    less    radius   of  pi 
ton  rod  )    for  this  purpose,  as  calipi 
not   be  handled   accurately   in   m< 
Where    the    cylinder    is    out    of   center  ai 
the    direetioii    and    degree    of    tin. 
tion  has  been  noted,  the  crosshead  or  t 
piston    rod,   wdiere    clamp    nuts    at 
should    he    set    accordingly,    as    otherwi 
tile    10.I    will    never    come    parallel.      Tl 
dev  iation,  if  forgotten,  will  be  foi 
in   setting   the   rod   parallel,    but    it  tal 
more  time  and  it  is  often  a  puzzle  to 
it. 

Piston  Rod 

Parallelism    of    the    piston    rod   to 
guide   is   absolutely  necessary,  as  there 
sure  to  be   trouble   from   leaking 
the  rod  packing,  the  piston  knocking  ; 
tings  clicking  or  even  cutting  if  tl 
est  movement  of  the  rod  in  a  radial 
rcction  prevails. 

Before  locking  the  rod  to  the  crossli' 
the    bearing    of    the    locknut    to    the 
of  the  hub  should  be  tried  in  the  foil 
ing    way:      Cut    two    small    strip 

bf  paper  and  place  them  diametrii 
:i''  one  another  between   the  nut 
crosshead.     Screw  the  nut  up  get 
it   just   clamps   the   papers,   and   bj 
the  paper  strips    note  if  they  arc  held 
even    friction.      Try   at   least   four   t 
this    way.    and    if   the   two    faces   ari 
mark    the    closi  -t    p    int    mi    the    i 
and   nut.      Turn   the   nut   back   part 
turn  and  measure  with  a  piece  of  tin 
thick   feeler  plate. 

If    the    nut    is    irregular    it    shouli 
carefully    refaced    on    a    true    arb  ir, 
if  the  crosshead  is  out  it  must  In- 
to come  true.     The  piston  rod  can  no 
locked  and  the  crosshead  and  pi-ton  si 
move    freely;    in    fact,   if   everything 
true  condition,  they  will  move  e 
when  unlocked.     If  they  are  still 
loosen   the  top  shoe  of  the  cro- 
the   guide   caps,    lift    up    the   crossln    a 
little  and   put   four   papers  of  even  t-'k' 


Icr  the   corners.     Le(    th( 
wn  and  try  the  papers.     A  luir.l 
1   thus  easilj    be  located  and  re 

lieved      When   the   crosshead    and    piston 

reely  and  the  crosshead  has  .1  good 

top   and   bottom,   the   job  can   be 

red    reliable.      The    setting    of    the 

>d  to  .In  ick-  up  the  clearani 

between    the    piston    anil    cylinder    heads 

can. he  done  more  accurately  after  tin    en- 
been   trammed   and   the   position 

of    the    crosshead    at    the    dead    centers 

Barked  on  the  guide. 

i  ctinc  Rod 
The    connecting-rod    boxes     should    be 
part   and   the   bearing   on   the  bot- 
the  straps  and  on  the  gib  blocks 
I.     It  sometimes  happens  that  the 
inch  the  bottom  of  the  strap  only 
•    even  one  corner.     This  is 
iced    in    lining    up    the    rod,    but 
engine  begins  to  run   under  full 
h  a  box  will  come  to  a  full  con- 
tact with   the   strap,   the    rod   will    b<     out 
ment    and    sometimes    the    rim    of 
be   cracked    01T.      It    is   therefore 
tint  the  bottom  of  the  strap 
.  ith   red  lead,   drive  the   box   home,  take 
the  contact,  which, 
fi  ct,  should  be  improved  to  a  good 
bearing    in    order    to    prevent    a 
tion   of   the   box.     The 
hold   the   boxes   tightly  and 
the    wrist  pin    strap,    a<    1  ither- 
■  -   will   begin   to   "work"   on 
■1"  the  reversals  of  motion.     Many 
knock    has    been    traced    to    this 
I  he  butt   boxes  are   not    so   liable 
trouble,    especially    where    a    gib 
as  the  sib-block   bolts   will 
,iamp  the  strap  a  little  and  hold  the  box 

singl)    to  the  crank- 
pin    respectively.      The    crank 
:  ould    have    little    side    play,    and 
-  with  bored  guides  none  at  all, 
the   connecting    rod    has    to    hold    the 
n    level    to    the    crank    pin.      The 
-  -     should    have     1/64  inch 
and    in   case   of   a    pin    with    a 
er  and  clamp  screw,  up  to  1 /32-inch  to 
'  clamping  and  expansion  by  heat. 
should   he   relieved   liberally  to 
pinching.      Some    manufacturers 
::s  by  clamping  eccentrically   a   set   of 
"ained  in  their  regular  strap  or 
the  faceplate  or  boring  table 
chines  and  cutting   out   the   de- 
unt  at  the  joints. 

'    be  taken   that   on   a   center- 
do   not    ride  on   the 
such  boxes  will  not   only  heat  up 
throw   the   rod    out    of   line    when 
me  to  a  bearing.     The  fillet  should 
wn   to  a   slightly  greater   radius 
an  the  fillet  of  the  pin  to  allow  for  wear 
1  take   up.     This    should   be   done   be- 
"<■  the  box  is  filed  to  a  side  fit,  as  one 
liable  to   file   too   much   off   the   sides 
lile  the  fillet   is  binding.     A   fillet  gage 
'   a   pair   of   spring   calipers    set    to    thi 
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width  of  the  pin  can  he  used  to  advantage 
'   of  th.    box. 
I  he    1  ..    i„-   assembl 

nected    to    the    crank    pin,    keyed    up    anil 
tried   into   the  crosshead.      In   mo 
the    rod    will    no!    enter    it.    hut     show    out 

'  less.  Sltppi 
to  the  right  when  looking  from  the  crank 
end.  then  the  bore  of  the  crank  box  has 
to  he  changed  in  such  a  way  as  to  throw 
the  crosshead  end  of  the  rod  's  inch  to 
If  the  crank  pin  is  3  inches  wide 
and    the    connecting     rod    30    inches    long, 

then   11    would  he  nei  essary    to   t; 
inch    .iff   the    left-hand    side   of   tin-    butt 
box,  and  ill!    same  amount  off  the  right- 
hand    side    of    the    strap    box.       Mark    the 
sides    .it'    the    boxes    which    have    1-    be 

:.    disconnect    and    take    lh.     i 

out.  Now  measure  the  si.!.  ;  ol  thi  boxes 
that  have  to  be  reduced  from  the  rim  to 

the  bottom  of  the  crown  by  setting  a 
pair  .if  spring  calipers,  a  surface  gage 
or  micrometer,  ami  file  or  scrape  .1     pit 

O.OIJ  inch  below  the  surface  of  the  hear 
ing.  using  the  feeler  hla.l.  to  get  this 
exact.  Kun  a  scale  across  the  bon  oi  a 
taper  box  and  try  the  feelers  under  that 
to  get  1I1.  spot  right.  The  bore  oi  ea  h 
box  has  th,  11  i. .  1,  .  , .,,,, ,]  down  to  this 
spot,  using  a  pin  covered  with  red  lead 
or  a  proper  size  of  arbor  to  insure  a 
good  bearing.  If  this  work  has  been 
done  exactly  the  rod  will  show  true  when 
connected  and  tried  again.  A  little  ma- 
terial must  be  filed  ofl  the  sides  of  the 
boxes  to  allow  them  to  follow  the  changed 
bore.     To   Line-s  at   the  amount   to  be  re- 

moved   fr th.    boxes  and  keep,  on   trying 

until  the  1.1. 1  comes  true  is  tiresome  and 
1  -.p.  nsive,    1  specially    with    large    vertical 

where    it     takes    help    to    connect 

and   t:ik<    down   the   rod.     It  also  leads   to 

Overdoing    the    work,    having    the    rod   out 

the    other    way    and    reducing    the    boxes 

sly. 

1 1  tint,  Tilt:  Crank  Pin 
After  the  rod  is  right  on  the  top  quarter 
make  sure  that  the  shaft  is  taken  up 
snugly  in  its  hearings  and  is  level  ;  then 
turn  it  to  the  other  three  quarters  and  try- 
it  to  the  crosshead  successively.  If  it  is 
out  any  amount,  find  the  two  opposite 
pi  hits  where  the  r..d  i,  out  farthest.  Mark 
the  position  of  the  enter  .if  thi 
on   tin.    pin    when   the   crank   is   on   one   of 

ints      In  a  side-crank  engine  draw 
a     line    parallel     to    the     axis    of    the     rod 
the  pin.     The  points 
s.  1  fi  mud  011  the  pin  have  to  b 
the    pin    square    t..    the   disk    or    parallel    to 
the    shaft.      The    same    calculation    applies 
as  with   the   connecting  rod.  hut    01  ' 
half  of  the   amount   has  to  h 
pin.      For    instance,    the    rod    i-    true    on 
the   top   quarter,   shows    1/16   inch   to   the 
right  on  the  crank-end  center.  ' ,  inch  on 
the  bottom  quarter  and   1/16  inch  on  the 
head-end  center.     The  greatest  divergence 

h,  hut   it  is  only   necessary  t..   file 
the  pin  to  throw  it  1/16  inch  to  the  right 
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011   the    top  quarter,    which    brings    it    1/16 

inch  to  the  let!  on  the  bottom  quarter  and 

11    Foui    pmiu      show    alike,   in   this 

"   inch    In    the    right,    which    has   to 

be    thrown    by    scraping    the    crank  pin 

nng    the    proportion    oi 
t..    length    of    rod    I.,    he    1     to    10,    it    will 
require  that  0.00(1  inch   he  filed    ofl 
to    make    it    Hale       Now     n 

carefully  with  a  micrometer,  note  the  size 

■  '".I  -  1  ilie  micrometei  0010  ini  1 
then    n, ae    the    finished    si  1     oi 

Where    no    micrometer    is    at     hand    set    a 

"   r-     to     the     e  ■• ... 

of  the  crank   pin,   til, 
!  [-inch   round 

with  the  0.006-inch  feeler  blade  added,  it 
will  just  touch  the  calipers;  then 
calipers  down  to  the  pin  gage.  I  have 
tried  p.  file  flat  guide  spots  on  crank 
puis,  as  is  .,,  on,  ,1  ,-,  commended,  hut  have 
found  it  is  almost  impossible  to  make  a 
goi  d  job  of  a  pm  that   way,  as   the  high 

I'     both     ends     of     these     tl.it  s,     will 

alwaj  -  1.  main  and  the  pin  is  liable  to  be 

reduced    too    much    on    these    flats.       It    is 
1I1     to   keep   the   pin    .1-    round    as 

possible  during  this  operation,  tiling  first 
"'i'  side  partly,  then  the  other  about  the 
same  amount,   and    using   micrometers   and 

calipers    freely   until   the    finished 

nearly  reached,  when  it  is  well  to  try 
thi  rod  again  in  order  to  detect  any  mis- 
take  in   tiling.      After   the   mil    shows   true 

■  ill  around,  the  pin  can  he  finished  up 
'he    boxes    111    the    strap,    or    if    thi 

is  solid,  a  suitable  clamp  to  locate  hard 
spots.     Th,-  boxes  have  in  b 

throw     the     rod      I    10     inch     P.     the     left. 
(enter  crank   pins  are   not   so   liabli     1      I 
out    a-    side-crank   pins    which    an     ; 
in. 

The  crosshead  .ml  ,,f  the  connecting 
rod  requires  different  treatment  for  tlat 
or   confim  ads    and    such    as    are 

frei    'o  turn,     in  the  first-named  type  the 

wristpin   is  set    level   to     he   shaft    and   kept 

there   in   order  to   make   the  crank  end   of 

in  th.-  '.ini.'   vertical  plane 

with   the   path   of   the   crank    pin.   while   in 

ting    rod    itself 

ha-    the    function    of    holding    the    wristpin 

in  that  required  p  isition.     Connect  the  rod 

osshead,   key   up   tight    and 

try     the    crank    end 

b  ■.. -  where  the  strap  is  solid,  the  crank 
iln  tup  quarter  Measure  the 
exact  position  of  the  end  of  thi 
the  crank  pin;  turn  the  crank  to  the 
bottom  quarter,  let  the  rod  down  on  it 
and  measure  again.     The  rod  end  01 

exactly  the  same  place  on  the 
crank  pin.  and  in  this  case  there  should 
not  I"  a  trace  of  an  allowance,  as  the 
least     deviation     will     interfere     with     the 

■ th  n  .  ngine     Thi 

head  will  have  to  he  scraped  or  adjusted 
to  suit,  and  then  the  wrist-pin  boxes  can  be 
scraped  to  bring  the  crank  hearing  exactly 
central  to  the  pin  in  the  same  way  as  the 
crank-pin  boxes  were  previously  s.-ram-.l 
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■ 

,     true    to    the 

of    the 

1  .with  that  of 

a    case 

rings  level  with  each 
:ed  over 

i    ..ii  the  top 

r  across 

he   rod   has   to 
alinement   ami    freedom   of 
Iso   for    the 
xes.     Take  the 
si    strap  is 
•  .   keep   the    rod 
To    find    a    twist    in    a    rod    with 
■   up  one  side  and  try 
,    planed  surface  of  the  butt; 
i.l  try  the  other  side.     \  dii 
owing  of  the  level  will 
he  rod  ha-  to  be  corrected.      \ 
relied  on  in  places 
whei  from  other  engines   will 

interfere    with    its    reading.      It    is    safer 
ther  id   using  it  for  close  ad- 

justment. 

-trap  rod  must  be  keyed  up  on 

both  ends,  the  shaft  turned,  the  rod  taken 

the   boxes    looked    over.     The 

hard  spots  will  tell  the  tale.     A  twist  will 

up  the  crank  bearing  intensely,  and 

is  1:  '■   "■  but   with  flat  cross- 

if    the    engine    i- 

handk-d   carefully.     It   is   a   more   serious 

matter  in  an  engine  with  bored  guide-,  as 

isily  and  will  have 

the    same    effect    on    the    running    of    the 

engine  as  a  wristpin  out  of  level  has  on  a 

flat  crosshead,  because  the  connecting  rod 

holds  the  wristpin  in  it-  position  relative 

k  pin.     Still,  erecting  men  who 

■  think  of  setting  a  flat-cros 

■he  shaft,  will  argue  that 

a    r  ad    will    take    care    of    a 

d  crosshead  will  take  care 

1.   but   never   of   a 

.;.      The    ne  itching    this 

ting  the  connecting  i 

rid   it   can  be   done   in   the   fol- 

!   way  : 

'  ill--  rod  with 
rank  on  the  top  quarter,  key  up  good 
and  tight,  take  up  the  crosshead  snugly, 
move  the  crank  a  little  to  allow  tin 
head  to  come  to  the  right  position  and 
lock  up  the  crosshead.  Xow  take  off  the 
crank-end  strap  or  boxes  and  measure  the 
position  of  the  rod  on  the  crank  pin 
exactly.  Leaving  the  crosshead  1 
turn  the  crank  to  the  bottom  quarter  and 
try  the  rod  there.  The  rod  has  to  be 
removed  and  connected  again,  where  a 
solid  strap  is  used  and  in  center-crank  en- 
where  the  butt  will   interfere  with 


crank   disks. 

24-inch    stroke. 

the  bit 

'Pi  "  has 

u    the    bearing    itself,    as    U 

i-  relio 

I  i,    be    turned    to    a    position    where 

...ill  -wing  true  t"  the  path  of  the 

crank  pin.     Mark  the   present   position  "f 

;    with    a    clear    lini 
bottom  guide  and  the  crank-end 

turn    it    an    approximate    amount 
right.  o.c«>S  inch,  it  the  bore  i-  -•<>  inches; 
then  try  the  rod  and  adjust  the  Cl 
until  the  rod  comes  the  same  top 
p.m.     Mark  this  position  in  the  same  way 
and    try   the    butts    of   the   rods   I 
with  a  level.    If  the  butts  are  levi 
the      crank      or      wrist-pin      bearing      will 
have   to  be   corrected.      If   it   is   the    wrist- 
onnect  up  the  crank  end  and 
head,    take    the    boxes 
out  an.';  °P    ""'  bottom 

an  approximate  amount,  using  the  pin  for 
■  ect  up  again,  noting  where 
id  after  a  few 
•.rial-  the  right  position  of  the  crosshead 
will  be  attained,  so  thai  the  wristpin  boxes 
can  be  scraped  to  bring  the  rod  central  to 
the  crank  pin.    • 

Some  of  the  consequences  of  careb  ss 
fitting  and  lining  up  of  connecting  rods 
will  be  interesting.  There  is  the  rumbling 
found  in  many,  if  not  in  most,  engines 
with  bored  guides,  caused  by  a  -light  twist 
,,f  the  rod.  There  i-  the  slapping  con- 
necting rod  due  to  the  same  can-.,  i 
wristpin  being  out  of  level  or  a  crank  pin 
wrist  pin  being  out  of  level  or  a  crank  pin 
untrue.  This  slapping  is  often  remedied 
by  increasing  the  width  of  the  crank 
i  a  snug  lit,  but  in  such  cases 
the  shaft  often  moves  sideways  and  greatly 
load  and  starts  side 
cutting  in  center-crank  engines  Again, 
;  units  the  belt  frequently  begins 
to  sway,  a  little  at  first  and  increasing 
until   it   looks   .  to   leave 

the    dynamo    pulley.  denly    it 

Mart-  to  run  straight  again.  This  i 

I  nine-    iin  isible    side 
movement  of  the  shaft.     The  bell 
the   impulses   and    after   awl 
far  and  gets  out  of  time,  so  that  its  move- 
ments   O]  of    the    shaft,    when 
they  will  be  tern]),  rarily   sti 

The    fitting    and    lining    up   of   th«   con- 
necting   rod    i-    the    most    important    part 
of  the  work  of  building  an  engine,  i      - 
ly   since   the   speeds    I  increased 

and  the  rods  in  many  designs  shortened 
below  the  old  standard  of  i  to  3.  How- 
ever, if  all  points  mentioned  in  these 
articles  are  duly  considered  and  all  the 
corrections  faithfully  carried  through, 
there  will  be  no  trouble  about  the  smooth 
and  successful  running  of  a  well-designed 
engine. 


S.  pt(  in'  er  28 

Avery  Engine  Presented  to  the 
American    Society  of  Me- 
chanical Engineers 

John  E.  Swi  •  dent  and 

)    the    Amerii 
ciety    "f    Mechanical  and    a 

nephew   of    William    Avery,   the    inventol 
.      . 
thi    original   engines  built   in   Mr. 

Avery's    shop    in    Syracuse,     X.    Y.,    SOrnfl 

1835   and    lS4°-     Tr" 
was    a    rotary    engine,    or    turbine    of    the 
type,    having    a    hollow 

rotor    in    the    form    of    two    diametrically 

arms.      The   arms    were   hi 
a    hollow    -haft    through    which    tin-    strain 
entered,  passing  through   the  hollow  arms 
ind     '  sr.iiniig     through     orifices     at     1 1  nir 

In  a  description  of  the  engine,  Pi 

Sweet   states  that  the  shaft  had  no  mi   1 

except     at     the     extreme     outer 

end  and  beyond  the  driving  pulley;  at  the 

1  nd  1  1  the  shaft  opposite  the  steam  pipfl 

where  the  steam  entered  the  hollow  shaft, 
rollers  were  placed  to  take  the  p 
of  the  steam,  usually  150  pounds.  The 
metal  bearing  referred  to  was  in  connec- 
tion with  these  rollers.  On  each  side  of 
the  case  in  which  the  arms  revolved  was 
a  packing  box  in  which  hemp  packing  was 
used  Muse  two  packing  boxes  made  the 
main   bearings   of  the   engine. 

A  Mr.  Merrick,  who  helped  build  and 
1  perate  the  engines,  said  that  when  slide- 
valve  engines  were  substituted  for  Awry 
engines  no  gain  was  made  in  steam  econ- 
omy. Trouble  was  had  with  the  packing 
and  with  the  cutting  out  of  the  blades 
at  the  ends  of  the  arms.  Mr.  Avery  re- 
fers in  his  notebook  to  a  rotor  7  feet 
I,  m  which  ran  14M  miles  a  minute.— 
Journal  A.  S.  M.  P.. 


Turbines  for  Big  Warships 

Parsons  turbine  engines  are  to  be  in- 
stalled as  the  motive  power  of  the  tW( 
new  American  Dreadnaughts,  the  battle 
-bin-  'Wyoming"  and  "Arkansas."  an 
ed  by  the  last  Congress.  'I  Ins  di 
cision  was  reached  at  a  meeting.  Septi  Bib 
[0  of  ]!„■  naval  board  on  conStrUCtioi 
'  1  tracts  for  these  ships  will  be  award'" 
by  the  navy  department  to  the  Williai 
Cramp  Sons  &  Co.  and  the  New  Yor 
Shipbuilding  Company  of  Camden,  N.  J 
The  board  made  a  thorough  inqt"r 
into  the  propositions  to  combine  I 
trie  motor  with  the  turbine  as 
of  the  motive  power  of  one  of  the  vessel 
and  also  to  combine  reciprocating  .': 
turbine  engines  for  the  other  ship,  bt 
adverse  action  was  takeia  in  both  cases. 

It  is  estimated  that  there  are  200.O 
square  miles  of  peat  in  the  world,  1 
eluding  36,000  square  miles  in  the  Unit 
States. 


s 
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Single   Belted   Electric   Elevators 


Descriptions  of   Various   Types   of  Direct-connected    Machines,    Show- 
ing    the     Principles    of    Their     Operation,     Control     and     Adjustment 

BY        WILLIAM        BAXTER,    JR. 


dlrected-connected  electric  elevator 

Machines 

ct-connccted  electric  elevator  ma- 

nsists   of   a    suitable   hoisting   ap- 

and  an  electric  motor  to  drive  it. 

untcd    upon   the   same   bed.      The 

>ists    of 

a   winding   drum    upon    which    the    lifting 

ir    car   are   wound    in 

the  car.     The  motion  of  the  motor 

i*  transmitted  to  the  drum  in  most  cases 

m   gearing,  but   in   some   machines 

for     freight     service     only     spur 

is  used.  Direct-connected  machines 

;sified    according    to    the    way    in 

which    they    are    controlled.      If    the    op- 

■■    the    car    controls    the    elevator 

machine  by  pulling  on  a  hand  rope,  or  by 

lever,  a  crank  nr  a  hand   wheel, 

'■  d  a  mechanical-control  machine. 

If    the    operator    operates    the    machine 

t>y  moving  an   electric   switch   in    tl 

'led    an    electric-control    machine, 

a    full   magnet-control   machine, 

fact   that   in   such   machines  all 

ruing    switches    are    actuated    by 

is   another   type   of  machine   that 
is     arranged      so      that      a      person      in 
the  car   can   by   pushing   a    button    cause 
ator   to   start    up   and    rur 

there  automatically 
any  further  action  on  the  part  of 
rator.     In  such  elev;  * 

-   there 
rs  at  which  the  car  i 
v    pushing   the    button    corresponding   to 
floor   the  elevator   is   set   in   mo- 
il   will    run    until    it    reaches    that 
ere  it  will   stop.     Such   el 
arranged  so  that  the  car  can  be 
ii  ition    from    any    flo.  >r    b; 

• .  and  they  are 
nade  so  that  they  may  be  started 
tloor  and  be  made  to  -t..p  at  any 
>ired.     All  elevators  of  this 
■ailed  "automatic"  elevators.  The 
machine  proper,  differ-  but  slight- 
elevator,  but, 
;ome  difference.   The 
principal    difference,    however,    is    to    be 
Found  in  the  controlling  apparatus. 

iw  two  different  de- 
mechanical-control    elevator    en- 
ade    by    two    different    manufac- 
ne   of   the   early   de- 
igns made  by  the  Otis  Elevator  Company, 
ind  the  second  is  one  of  several  designs 
nade    by    the    Haughton     Elevator     and 
Vfachine  Company,  of  Toledo,  Ohio.  While 


between 

the    two  ;,l    part- 

in  common,  thus  in  both  there  is  a  motor 
.1/  to  provide  the  actuating  power,  a  hoot- 
ing drum   /'   to  move  the  elevator  car.  a 
controller  (.'  to  control  the  motii  i 
machine   and   a    braki 
chine    a:  ear    i- 
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FIG.    24 

standing  at  a  floor.  In  addition  there  is 
an  operating  sheave  A  by  the  rotation  of 
which  the  machine  is  set  in  mot 
stopped  as  may  be  required.  There  is 
also  a  stop  motion  mechanism  at  .!'  ar- 
ranged to  stop  the  machine  automatically 
when  the  elevator  car  reaches  cither  end 
of  its  travel. 


The  governor  M'  in   Fig.  24  i-   I 
device   that   a   I  ,     car   if    from 

any  cause  it  attains  a  dangerous  velocity, 
vernor   is  driven   by  the  rope  JV 
which    is    made    fast    to   the    elevator   car, 
so  that  the  spi  ivernor  i-  pro- 

portional  to  that   of  the   ear.     When   the 

r 
grips  the  rope  A'  causing  it  to  -lit. 

in   the  ear  and   then  a   short 

ehed  to  it  near  this  point  i-  drawn 

over    the    small    sheave    /'    under   the    car, 

safety  clutch  is  thrown  im 
which    -top,    the    movement    of   the    car. 
provided 
with   what   is  called  a   "slack   cabli 
as   soon   as   the  car   stops  and   tl 
slack    up.    this    ' 

machine  by  breaking  the  circuit  so  that  no 
can   flow  through   the  moto 

ai   A"  is  provided  so  as  to  give  the  gov- 
ern, ir  r..pe  A'  the  prop  In  Fig. 
25  the  governor  .1/'  is  not  shown, 
back   of  the   machine,   hat    the    t- 

A'  can 
;  1 

which    is    not    shown    clearly    in    either    il- 
lustration, is  used  on  both,  and  in  several 
different   forms,  all  of  which  will  be  fully 
d  hereafter. 
g    at    tl;.-    Haughton    m: 
Fig.  -'5.  it   will  l.e  seen  that  two   1 
run   down    from 
drum    [>    to    the    top    of    the    car    and    are 

the    other     side    of    the    drum    twi 

ropes  A"  run  down  t.  qualizing 

bar  R   on   top   of  the  counterbalance    W. 

equalizing    bars    act    to    keep    the 
1   if  one 
more   than   the   other.      In 
Fig.  J(  it  will  he  noticed  that  the  n 
run  up  from  the  front  of  the  dru 
top    of    the    elevator    well    and    thi  I 

heave  /-  and  then  run  down  to  the 
top   of  the  ear.   where  they  are  ma 
The    ropes    A"    run    up    from    the   hack    of 
the    drum    under    the   traveling    si  ■ 
and  to  tl  .levator  well  where 

.  e  at  the  side  of  L, 
over  another  sheave  /.'  and  then  rui 
to  the  counterbalance   IV.     The  traveling 
sheave    B 

it,  following  the  ropes  K'. 
Four  ropes  run  upward  from  the  car,  the 
two  marked  K  and  two  others  which  run 
up  and  over  the  sheave  /.',  or  another 
sheave  at  its  side,  and  thence  down  to  the 
counterbalance.      The    object    of   this   ar- 
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and  the  weight  that  hangs  on  the  ropes  A." 

back   counterbalance.      If   the    in- 
.:     counterbalance     weighs     two- 

as    much   as    the    emptj 
weight  i'ii  the  ropes  K  can  never  be  more 

>   third  the  combined  weight  of  the 
the    load.      As    only    a 
amount  of  counterbalance  can  b< 
is  clear  I  r  weight  is  p 

the    ind  mtcrbalance    w  ill    be 

taken  off  the  back  counterbalance;  hence, 
the  strain  on  the  ropes  K'  will  be  reduced 
by  this  amount. 

iv  an  in- 
dependent counterbalance,  it  must 

d  thai  this  arrangement  is  not 
used  n  hen  the  ele\  ati  ir  mai 
at  the  top  (  f  the  elevator  well.  Neither 
must  ii  be  supposed  that  an  independent 
counterbalance  is  provided  in  all  cases 
when  the  elevator  machine  i-  placed  at 
the  bottom  of  the  well.  As  a  rule  the  in- 
dependent counterbalance  is  provided 
whether  the  machine  is  located  at  the  top 
nr  the-  bottom  of  the  well.  When  an 
overhead  machine  is  intended  to  be  used 
with  an  independent  counterbalance,  a 
sheave  is  provided  in  the  position  of  the 
traveling  sheave  /»'  in  Fig.  .'4.  and  the  in- 
dependent counterbalance  ropes  run  over 
this.  In  such  an  arrangement  the  sheave 
is  made  of  larger  diameter  than  the  drum 
D  so  that  the  ropes  running;  down  from 
it  may  clear  the  drum  and  the  ropes 
wound  upon  it.  The  machine  shown  in 
Fig.  25  is  for  freight  service,  and  there- 
fore is  not  provided  with  an  indepi  ndenl 
counter!  : 

ctric-elevator  machine  that 
was  made  and  put  in  1  >p<  ration  n  as  1" 
cated  at  the  top  of  the  elevator  well,  as 

although  this  locatii 
many   advantages,    in    the   early   days    of 
electric  •  I  machine  was  almost 

invariabh  1  the  ground  fli 

late  years,  however,  tl 

.  and  now  it  is 
not  unusual  to  find  installations  in  which 
the  machine  is  at  the  top  of  the  well.  The 
advantagi  gement  are  clearly 

shown  by  the  simple  diagrams  in  Fig.  26, 
which  represent  an  overhead  installation 
on  the  left  and  » u   in  tallatii   1 

on  the  ri  h  diagrams  thi 

'ng  drum  of  the  machine  is  marked  D, 
and  .V  .-.'  at  the  ti  ip 

of  the  v  I  iund-floor 

location  of  the  machi  taring  the 

two  diagrams  it  can  he  seen  that  the 
length  oi  ed   with  the  ground- 

floor  machine  i-  about  double  that  for  the 

I   machine,  all  beli  >W   the 

point  a  being  unnecessary  with  the  over- 
lti(  n.      In    addition    the    ground- 
floor   machine    I  heaves   5   S'. 

■ 
and  their  renewals  will  also  be  greater. 
It  requires  more  power  to  operate  the 
ground-floor  machine  because  there  is  the 
additional  friction  of  the  sheaves  V  .S".  and 
in  addition  the  ropes  are  bent  over  these 
round   the   drum   D. 


Finally,  the  space  required  for  the  elevator 
1-  much  more  yaluabli  at  the  ban 
the   building   than   at    the    top  m 

the    well. 

I  hi   controller  of  the  1  His  machine,  FiJ 

24,     is    contained     in     the    box     <  .    and    is 

ai  1  in 1 1  d  by  the  rod  /■ ,  which  al  ■ 

to    put    on    the    brake    when    the    machine 
is    slopped    and    take    it    off    when 
vator   is   running.      In   the    Haughton   ma- 
chine.  Fig.  25.  a   portion  of  the  controller 
i-   mounted  on   the  back  of  the  motor  an 


fig    27  fk;.  20 

the  balance,  which  is  the  reversing 
is  mounted  on  a  por»ion  of  the  frame  th.i 
supports  the  hoisting  drum.  This  revers 
ing  switch  is  rotated  by  a  sprocket  chai: 
that  is  moved  directly  by  the  shaft  0 
which  the  operating  sheave  ./  is  mount* 
The  brake  is  operated  by  thi-  sha 
through  tlte  connecting  rod    /:. 

In  Fig.  24  the  operator  in  the  car  cor 
trols  the  elevator  by  means  of  a  hand  ro[ 
//.  pulling  it  down  to  cause  the  car  t 
ascend  and  pulling  it  up  to  cause  the  c< 
to   descend.      This   type   of   control,   wht 


speaking  mechanical,  is  generally 

!  as  "hand-rope  control."     It  was 

c<l  extensively  eight  or  ten  years  ago, 

rather  high-speed  lirst-class  ele- 

nl   now  it  is  seldom  installed  cx- 

slow-speed     freight    eh 
al    Fii;.   -"5    it    will    Ik-    seen    that 
no   hand    rope   but    instead   there 
ilk  L  in  the   side  of  the  elevator 
i   motion  of  this  crank  is  trans- 
the  i  penning   sheave   .  I 
Machine    by    means    of    tin 
I  re  are  many   ways  in  which 
11  be  rigged  up  so  as  to  cause  a  crank 
\  m:;  car  to  revolve  the  si 
ran  all  be  reduced  to  two  ttmcla- 
pes  that  arc  known  as  tin 
system,"  and  the  "standing-rope 
The    principle    of    operation    of 
terns  can  be  made  clear  by 
:  Figs.  27  nali  :-S,  th«   Irst  being 
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;ram  of  the  running-rope  system,  and 

■COjjd  the  standing-rope  system.    The 

P  P  in  Fig.  27   are  made  fast  to  the 

Of  the  lever  D;  hence,  when  the  car 

-  the   ropes   also  move.     The   hand- 

■  I.  in  the  car.  when   rotated,   turns 

rough  the  driving  chain  S, 

-idly  mounted  on  the  same 

with  the  lever  D,  the  latter  is  rocked 

I   is   rotated   clockw 
".and  side  of  f>  will  move  downward 
■■  left-hand  side  upward.  Thi 
will  let   out  the  rope  V:   and   pull   up 
P<'  P.  and  thus  the  frame  6"'  at  the 
n  of  the  well  will  be  tilted  clockwise. 
M    ropes    //,    which    are    coi 
the  operating  sheave  .  I   of  I 
machine,  will  transmit  the  movement 
sheave.  To  see  tin's  action  clearly,  it 
be  understood   that   the  frame  G  at 
'P  oMhe  well  is  rigid,  and  holds  the 
ea  £     F"   in   the   position    in    which 


5.51 

they    are    shown,    and    also    that    ; 
running    up    from    the    inner    side    of    the 
sheave 

of  the  well. 

In  Fig    28  the  n  pes  are  anchored  at  the 

top  of  tin'  well  to  the  frame  G,  and  their 

lower  ends  are  secured  to  the  shi 

as  shown.     When  the  elevator  moves,  the 

land    still,    hence    the    name    of    the 

If  the  lever  /.  in  the  car  is  moved 

to   the   right,   the   sheave   ./    will    be  de- 

tnd    8    raised.    50   that    the    rope   F 


will  be  I 

be  drawn  up  :  this  v.  ill 

ckwise,    and    through 
the   rope   //   its   motion   is   transmitted   to 
iting  sheave  A  of  the  elevator  ma- 
chine.    The  sheaves  . /'  and  B'  are  fastened 
the  car,  and   remain   in   the 
iwn. 

The  rig  used  in  the  Haughton  el 
shown  in   I'iu'.  25,  is  of  the   standi 
sy-tern  :  the  way  in  which  it  is  arranged  is 
shown    diagrammatically   in    Fig.   ->o  and 
Fig.  .}0  shows  the  actual   construction  of 
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the  out- 
t  lie  dia- 

in  prae- 

round- 

au  in  Fig.  -'5. 

run   un 

in    actual    install  tl 

29   .Mid   .til 

ng  are  marked 
Facilitate  the  comparison  of 
When  the  crank  /-  is  turned 
se,  the   chain   /'   i<  drawn  to  the 
left  and  drawn  upward,  while 

sequently  the  rope  /' 
■  ned,  so 
that    the  -  ited   clockwise. 

■    med  in  the  opposite 
•cave  A  will  also  be  turned 
It  can   further 
thai    if   the  lever   /.   is   m 
short  distance,  the  -heave  .1  will  be  ro- 
ll  angle;   the  move- 
rs will  in  all  cases  be  proportional 
the  lever  I.. 
11   and    E'   are   carried    in 
frames   K  and   A."  that   slide   freely  on  the 
sheaves  F  and  F'  are 
d  in  the  lower 
end  "f  the  frame  //.  as  indicated   in   Fig. 
.to.     The   ropes    /   and   /'  are   weighted   at 
be  under  the  proper 
and  are  held  so  that  they  cannot 
ward;  hence,  when  the  -!  ■ 
re  moved,  th  the  car 

ed  and  the  operating  sheave  A  is 


An  Experience  with  a  Two-Stroke- 
Cycle  Launch  Engine 

During    my    vacatii  n    this    .summer    I 
with    a 
small  pleasure  launch, 
■■cylinder  vertical    Fairbanks 
ike  cycle 
ng     about     10     hors 
made   the   acquaint 
the  engine  was  running  1 

;,s   bight 
and  the  brat  was  requisitioned  by  visitors 
I  wn    until    dark,    the    owner    was 
loath  to  lay  up  and   make  the  necessary 
j   up. 
One  morning,  after  the  boat  had   been 
the   mud   in  the   harbor   at   low- 
trip  the 
engine  was  found  to  be  running  very  hot. 
Looking  ide,    the    skipper    dis- 

covered that  the  water  pump  was  not  de- 
livering.  He  at  once  stopped  the  engine, 
took  the  cover  plate  off  the  pump  (toothed, 


wheel-t.;.  md  that   it  was  full  of 

mud    from   the   harbor,   which    bad   got    up 
the    intake.       Having    cleaned    it 
let  the  1  |i  iwn   he  tried   to   Start 

up.     M  irprise,  the  compres- 

sion had  Not  being  an  engi- 

neer, he  decided  to  gel  a  tow  back  to  the 

Iti      the    mailer    with 
the   help  of  a   mechanic   from    tin 

or    broken 

ng    apparently    tight  ). 

linder  heads  off ;  the  cause 

mprcssion  was  then  apparent.  The 

cylinders  and  heads  were  constructed  as 
shown  in  the  sketch,  and  it  was  found 
that  the  liber  packing  on  the  forward  cyl- 
inder was  charred  in  three  big  patches, 
owing    to    the    great    heat    when    running 


Spark  Plug  Aperture 


fiber  Packing  cat 
to  Hatch  nil  Aper- 
turt-8  in  the  Top  of 
Cylinder 

iWer^V.Ji, 

SHOWING  CONSTRUCTION  OF  CYLINDER  AND 

HEAD 

without  water,  and  that  on  the  aft  cyl- 
inder was  baked  hard  and  cracked  in 
two   pi; 

■  •   replaced  bj 

ing  been 

found  all  ri^ht.  At  the  first  pull  over 
p .  then  we  went  out  for  a 
trial  trip.  All  went  well  and  w-c  returned 
harbor  for  a  load.  Jusl  as  we 
emend  the  harbor  the  engi 
down,  kicked  once  or  twice  spasmodical- 
ly, then  quietly  gave  up  the  ghost.  There 
was  plenty  of  gasolene  and  the  ignition 
system  was  all  right;  therefore,  we  looked 
first  for  choked  connections  from  the 
tank  to  the  carbureter.  The  pipe  was 
blown  through  and  the  filter  cleaned,  the 
result  being  a  thimbleful  of  scale  and 
grit. 


We   connected   up  again   and  got   to  th 
Steps  for  a  "load,"  which  quickly  gatherei 

.1  led  the  engine  with  sonic  diffii 

and    tremendous    back-tiring    through 

carbureter  and  air   intake.      We   then  pr< 

ceeded    like   a   gunboat    in   action   halfwa 

the  harbor,   when   the  engine  agai 

struck  work.     After  we  had  spent  twent 

-     pulling     her     over     111     vain,    tl 

grew   restless  and   sarcasticall] 

to    lie    transferred 

I  laving  c  1   1  Hi  of  them,  we  "poled"  •■: 
a    quiel    spot    where    the    derisive    shou  . 
of    the    croud    could    not    be    heard,   ail 
rested,  the  skipper  delivering  a  remarkab 
flow     of     invective     which     should    ha 
started  any  engine.     When   we  had  cool-  1 
off  a  bit  we  attacked  the  carbureter,  whic 
much    to    my    -un- 
equipped  with    a    cork    float.     The  engi 
was  two  years  old  and   had  been  in  co  j 
slant    service,    so    that    the    cork    had  I 
come   saturated   with   gasolene,   impurit 

lit.    which    made    it    so    heavy  tl  4 
it    would   not   cut    off   th,    g;    olei 
at   all.     We   adjusted   the 
that  it  acteil  at  the  right  level  of  gasoli 
in   the   float   chamber,  assembled   the  c 
nections  again,  and  the  engine   - 
at    the    first    turn    over.      Since    then    ' 
Imat    has  In. -n   in   constant    passi  1 
towing   service  and   the  engim 
run    better. 

The    stuff   we   got   out    of   the 
pipe   had  .Inked  the   supply  about  cnoi 
to  counteract  F  tin 

being  always  open,  and  the  mixture  \ 
ju-t  good  enough  to  run  on.  When  we  1 
got  the  flirt  out,  the  engine  was  fioot 
with  gasolene  and  of  course  would 
fire. 

From    my    experience    with    1 
engines    of    this    type    I    should    say   t 
the   most   trouble   experienced    is   with 
mixture.       Even    with    a    good    earlmr. 
the  mixture  has  such  a  long  waj 
by  tin'  time  it   reaches  th.    cylinder  ii 
not   in  a  good  condition   for  effi. 
bustion.     Another  common   trouble  is 
loss  of  compression   down   the  piston 
through    the   ports    in    the   cylinder  \v; 
when'the  top  ring-  get  even  a  trifle  w 
Vet    another    fault     is    tin-    deposition 
water  and  condensed  vapors  in  the  cr  I 
case,  which  may  emulsify  with  tin-  nil. 
if    not,    give    a    false    impression    of 
amount  of  oil  present.  Again,  if  the  cr: 
shaft     main    bearings    are    not    very 
fitted    and    kept    carefully    adjusted, 
crank-case     compression     is     easily 
through  them. 


An    English    exchange    state- 
Key   Engineering  Company,   Limi 
made   an    arrangement   by   which 
Galloways,      Limited,      will      manufai 
large    gas    engines    in    England 
to  the  design  of  Ehrhardt  and  Si 
Germany.     This  will  mark  a  disti 
in  the  production  of  the  big  gas  engir  n 
the  United  Kingdom. 
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bom    this    time   you    will    want    to    be 
ing   hold    of    blowpipe    analysis;    and 
I  the  books  thai   you  have   p 
on  analysis   in   general,   or  blowpipe 

ysis    in    particular,    will    give    you    all 

which    you   need,   yet   must 

ihcm    will    spend    their    time    more    in 

•ribing  at  length  the  oxidizing  and  rc- 

ing   flame,   rather   titan   in   telling   you 

•  to  master  the  easy   trick   of  making 

blowpipe  deliver  a  constant  flame,  say 

•een  minutes.     1  assume  that 

have   provided   yourself   with    a    com- 

1  blowpipe  and   that   you  know  how  to 

lizing    and     reducing    flame, 

cr  from  a  common  gas  jet  turned  low 


■  nient  still,   from  a  common 
le.     I    shall    have    something    to 
t   that   in   a   moment,   hut    in   the   first 
•  let  me  show  you  how  to  learn  to  de- 
nt flame  with  a  blowpipe. 
it  trick  consists  in  blowing  from  the 
-  with  the  cheek-  distended  around  a 
thful   of   air.     When   your    lungs   are 
a  quick  gulping  motion  you 
rrom   the   back   of   the 
!"  Bito  tl  ;  quickly  fdl  the 

s  through  the  nose.  While 
i.'  this,  the  blowpipe  is  kept  supplied 
he  moment  with  the  mouthful  of  air; 
^tgain  by  releasing  the  gulping  contrac- 
tu the  back  of  the  mouth  you  supply 
blowpipe  for  another  ten  or  fifteen 
nds  with  a  new  supply  of  air.   filling 


the  lungs,  noting  that  when  Mowing  from 
the  lungs  you  always  want  to  keep  the 
cheeks  blown  omi  or  distended  with  thai 
indispensable  mouthful  of  air.  Now.  it 
would  he  easj  to  do  (hi-  if  \,  u  could  only 
see  what  you  were  doing;  and  while  man) 
students  learn  the  trick  of  blowing  the 
blowpipe  continuously  and  almost 
sciously,  yet  I  have  never  found  anyone- 
Id  nol  learn  the  trick  vet 
by  practising  on  a  wash   bottle. 

Suppose  you  make  a  wash  bottle,  as 
shown  in  Eig.  1.  Here  you  have  a 
-.mall,  constant  stream  of  water  and  you 
can  watch  this  stream  with  your  eyi  You 
can  at  first  learn  to  give  a  steady  stream 
of  water  from  the  wash  bottle  by  clapping 
your  tongue  over  the  blow  tube  from 
your  mouth,    when   the   reservoir 

iir  in  the  wash  bottle  will  keep 
the  stream  going  while  you  an  breathing 
in.      A-  1    have    learned    this 

trick,  do  not  depend  em  your  tongue  t.. 
hold  the  pressure  of  air  in  the  wash  bottle, 
!  rn   to  depend  on   your  mouth  and 

your    cheeks,    using    a    mouthful    of    air    to 

pressure  of  air  in  the  wa 
while  you  are  breathing  in  fresh  lungfuls 
of  air.  By  practising  with  a  wash  bottle 
for  a  few  moments  a  day.  in  two  or  three 
days  you  will  master  the  little  gulping 
trick  of  closing  the  back  of  the  mouth, 
so  that  you  can  breathe  in  through  the 
nose  to  the  lungs  while  you  are  blowing 
out  to  tlic  blowpipe  through  the  lips. 

When  you  begin  to  yet  a  little  familiar- 
ity with  -.  then  practi 
ing  the   reducing  and   oxidizing   flames   in 
turn     on     charcoal     and     when    you     have 
learned  this,  try  the  reducing  flan 
itriol  ( copper  sulph; 
a   small   pea.     'lake  a   nickel   and 
hollow    out    a    little    cavity    in   the    cl 
by  twisting   the  coin  around  and   pressing 
down   into   the   charcoal;   also   put    the   tip 
1 
the  blue   vitriol,   but    I 

tl    say  a  quarter  of  an  inch  in  front 
of  the   copper   sulphate.      In   tlii-    v 
will    not    only    get    the    assistance    of    the 
action  of  the  reducing  flame  from 
■  pipe,    but     you     will 

tream  of  carbon  monoxide' 
from  the  half-burnt  carbon,  which 
flows  around  the  blue  vitriol  and  helps 
the  reduction.  Tt  will  take  from  three  to 
minutes  to  reduce  a  little 
shot  of  copper  from  the  blue  vitriol;  and 
often  you  will  be  fooled  into  thinking  that 
you  have  metallic  copper  when  you   have 


nothing    but    the    red    oxide    of    copper 

ide). 

wanl    to   I"     Mire   that   you    have 

some  metallic  copper,  all  that  you  have  to 

do  1-  in  pick  "in  the  reduced  spong)  mass 

and  laj  11  1  n  an  anvil  or  air 
metal  on  which  you  can  hammer.  If  there 
i-  any  metallic  copper  there  you  will 
coherent  flat-metallic  scale  which 
will  be  quite  malleable,  while  any  unre- 
duced copper  sulphate  or 
will  pulverize  into  loose  friable  dust. 
When   yo  can    1 1  due,    a 

luih-  globule  of  metallic  copper  on  the 
charcoal  and  hold  it  in  a  molten  Condi- 
lion  for  a  moment  or  two  within  four  or 
five  minutes  from  the  time  when  you 
throw  the  blowpipe  reducing  flame  on  it. 
you  can  consider  yourself  as  beginning 
villi  the  blowpipe. 
irse,  if  you  miss  a  gulp  now  and 
then    and   lose   your    (lame    for   a   bit.   that 


B10wj)lf*,Hr»>»  TuW 


will  not  make  any  difference  if  you  catch 
it  again  in  a  moment  and  keep  the  heated 
particle  hot.  A  little  litharge  or  red  oxide 
an  be  reduced  on  charcoal  much 
1  ipper  can  be  reduced 
from  blue  vitriol;  but   the  lead  compounds 

ily    and    the 
of  metallic  lead  appear  so  quickly  that  that 
is  hardly  a  tesl      '  if  course,  in  all  reduc- 
ti.iii    before    thi  on    charcoal    it 

may  be  easier  to  work  with  a  little  sodium 
carbonate,  although  this  is  not  ni 
in   all   1 

idizing  and   ■ 

is  shown   in   Fig    2,  you  will  have 

■lty     in    producing    these    with    a 

common   blowpipe    from   the   flame   of  an 

ordinary  candle:  anil  you  can  easily  learn 

1  ar,   fine-pointed,   bine 

ne  of  the  reducing  flame,  and  the 

longer,  mi  ! 

of    the     outer     or     oxidizing     flame;     but 

'is   point:     if  you   want   to  get  a 
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lung  and  powerful  r«  ,  put  the 

into  the  inner   uon- 
luminou 

atch   this 

and  still  iiiibunit  center  of 

the  basis 

while    it    you 

-il'  "I  the  blowpipe  just  a 

inch    from   the  center   of 

die  flame,  and  will  not 

only   blow   air   through   tin-   blowpipe   into 

the    flame,   but    your    blowpipe    will    also 

suck  in  a  current  of  the  surrounding  air 

thus  helping  your  blowpipe 

ing  result.      No\\   for 

-  in  analyzing  boiler 

Analyzing  I 

nalysis   are   very    full 
in   telling   the   student   bow   to   analyze   a 

solution  that  is  already  made  up  f<>r  him, 

..re  strangely  wanting 

in   telling   the   student   bow    to  make  bis 

own    solution,   and   particularly    in   telling 

-   I  insoluble  thing-  ii 

of    boiler     scale    of 
ently  bard  water  is  a  good  illustra- 

ist    what  you  need  to  know   here. 

■    simplicity,  that   you 

scale   of   hard   calcium   sul- 
phate,  or   sulphate   of  lime;   and   if   you 

happen  to  have  any  of  this,  you  can 
take  some  plaster  of  pans,  either  the  fresh 
powder  or  that  which  has  been  hardened 
with  a  little  water;  in  the  latter 
member  that  you  are  working  with  calcium 
sulphate  plus  a  little  water  chemically 
combined.  Now,  yon  can  take  the  boiler 
calcium  sulphate,  and  you  can  dis- 
solve it  quite  readily  in  strong  hydro- 
chloric acid;  hut  this  acid  solution  of 
calcium  sulphate  is  too  strongly  acid  to 
use  in  following  through  the  grou] 

-  .  hydrochloric  acid  itself  would 
produce  no  precipitate  in  the  first  group, 
neither  would  hydrogen  sulphide  produce 
any  satisfactory  precipitation  in  thi 

■■    come    to    the    third 

which  should  come  down  with  am- 
monia, the  addition  of  thi-  would  simply 
reprecipitate  the  calcium  sulphate  as  cal- 
iphate and  in  a  white  gelatinous 
or  curdy  form  which  mighl  make  you 
think  it  was  alumina  of  the  third  group, 
when  it  would  be  only  calcium  sulphate 
coming  down  again  by  neutralizing  the 
acid  which  first  dissolved  it. 

Very  few  of  the  hooks  would  say  any- 
thing about  thi-,  because  they  fail  to  treat 
sufficiently  the  _■  tting  insoluble 

ihings    int..    solution:    and,    in    the    group 
analysis,   one   i-   not   expected   to   u 

hydrochloric  acid  as 
that  which  is  require  calcium 

sulphate.     Hence  if  you   should  dis 
with  hydrochloric  acid  and  then  ri 
tate  in  the  third  group  with  ammonia,  you 
would   have  your  trouble   for   your  pains; 

r  calcium  would  seem  to  he  coming 
down  in  the  third  group  as  a  sulphate, 
wh«n  it  ought  to  come  down  in 


group  as  a  carbonate  in  orl 

There  are  two  or  three  ways  m  which 
calcium  sulphate  can  he  dissolved  and  you 
will  notice  that  we  must  lo<  k  out  to 
catch  not  only  the  calcium  or  lime  part 
of  the  scale,  but  we  must  also  find  the  acid 
part,  winch  in  this  case  is  "sulphion,"  the 
acid  radical  characteristic  of  sulphuric 
acid;  for  permanent-hardness  scale  is 
largely  calcium  sulphate.  If  you  take  some 
of  this  calcium  sulphate  and  boil  it  in 
a  strong  solution  of  s.  dium  carbonate 
(calcined  soda  I  for  an  hour  or  SO,  the  cal- 
cium sulphate  will  be  changed  into  calcium 
carbonate;  both  calcium  sulphate 
cium  carbonate  are  insoluble  in  water  and 
so  at  lir-t  sight  you  would  not  seem  to 
have  made  much  progress.  But  n  you 
wash  off  the  sodium  carbonate  and  sodium 
sulphate  from  the  calcium  carboi 
the  calcium  sulphate,  you  will  find  in- 
soluble calcium  carbonate,  which  i-  formed 
ace.  rding  to  the  following  reaction: 
CnSO,  +  Na,C03  =  CaCO,  4  Ha,  SO 
Calcium         Sodium 

Sulphate      v  Carbonat* 

Insoluble.       Soluble.        M" re  In- 
soluble. 

:  will  have  left  behind  in  your 
beaker  mainly  calcium  carbonate.  Now 
..I  course  you  remember  that  this  calcium 
carbonat  m   very  dilute 

Ii  iric    acid,    with    effervesi 
carbon   dioxide  and  according   t..  the   fol- 
lowing reaction  : 

CaCO,      +      2HC1       =      CaCl,      +     11.(0, 
Cat. him  Hydro-         Calcium        Carbonic 

Chloride  Acid. 

Insoluble  Acid.  Soluble. 

In  Water, 
s.  luble  in 
HOL 

After  you  have  boiled  the  calcium   sul- 
t In.-  permanent-hardness  scale  in 

dium  carbonate  fur 

an  hour,  pour  it  into  a  fruit  jar  and  fill 
up  with  water.  Let  this  settle  clear,  the 
th(  bi  >ii.  .in  ;  then 
Ii  ar  upper  liquid  in  a 
separate  jar.  leaving  the  white  milky  mud 
at  the  bottom;  till  this  up  again  with 
water,  shaking  ii  around  t..  wash  it  well; 
lei  it   settle  clear,  ami  again  pour  off  the 

top  water,  saving  the  milky  residue  at  the 
bottom  of  the  fruit  jar,  and  so  on  half  a 
dozen    times,    ''washing    bj    decantation," 

until   yon   are    sure    that    all    of  the    sodium 

carbonate  and  -..dium  sulphate  formed  are 
washed  away  and  you  have  only  lime  salts 
left.  By  the  way,  1  should  mention  that 
you  must  save  the  first  clear  water  de- 
canted off  to  test  later  for  sulphuric  and 
(for  this  contains  the  excess  ,.f  sodium 
carbonate  and  mosl  of  the  sodium  sulphate 
of  the  reaction  given  iii  the  for.-'  ing  I 
Put  this  solution  into  a  bottle  and  label 
it:  "First  Sodium  Carbonate  Decantation 
from  Calcium  Sulphate." 

Now    going  back  to  the  wdiite  insoluble 

of  calcium    salts   which   have   been 

washed   by   decantation.  treat   this   with   a 

little   dilute   hydrochloric   acid.     Vou    will 

note  tin-  effervescence  of  carbon  dioxide 

and  the  quick  solution  of  mosl  of  the 
lime  salts  into  what,  of  course,  is  calcium 


chloride.  Any  insoluble  part  left  hellini 
1-  only  some  of  the  unchanged  calciun 
sulphate.  This  solution  of  calcium  chloridt 
n  not  clear,  should  be  filtered;  and,  " 
you   have   been   careful   to   use  ju.st    cllOOg 

hydrochloric  acid,  you  will  have 
ti..n  which  you  can  put  through  the  grou 
analysis.  Vou  will  get  no  precipitate,  a 
you  test  portions  of  this  solution  in  sef 
aialc  test  tubes,  for  either  the  first,  Sccont 
third  or  fourth  groups;  hut  you  will  g< 
a  precipitate  with  ammonium  carhonai 
for  the  fifth  group,  bringing  the  lime  dow 
a-  calcium  carbonate  in  the  group  whei 
il  ought  to  I.e.  ami  m  the  chemical  form 
which  it  ought  to  |je.  Vou  can  confirm  II 
presence  of  calcium,  also,  b\  the  other  tcsl 
such  as  the  insoluble  oxalate  which 
precipitated  by  ammonium  oxalate,  soltib 
in  hydrochloric  acid,  bin  ins. .luble  \u 
either  acetic  i  r  oxalic  acid. 

Xow  for  the  acid  part,  the  "sulphio 
(of  that  which  was  originally  calcic 
sulphate),  which  is  hidden  away 
sulphate  ill  the  bottle  labeled 
Sodium  Carbonat.  Decantation  from  C 
cium  Sulphate."  Pour  a  little  of  this  ir 
:i  le-t  tube,  and  add  hydrochloric  a. 
illy  until  the  effervescence  of  carl) 
dioxide  from  the  sodium  carbonate 
over  and  the  solution  reacts  slightly  ai 
with  litmus.  Add  to  this  same  soluli 
(which  contains  sodium  sulphate  a 
sodium  chloride)  a  little  barium  chlor 
or  barium  nitrate,  when  you  will 
quick  white  insoluble  precipitate  of  hari 
sulphate.  And  so  you  have  cornered 
sulphate  pan  of  the  calcium  sulph; 
But  there  are  other  ways  in  which  to 
at  the  analysis  of  this  pcrmancnl-hardn 
scale.  Some  of  these  include  the  u-i 
the  blowpipe  which  wc  will  consider 
the  next   lesson. 


Gas-Engine-Driven  Compressors 
High  -  Pressure    Natural  -  Gas 
Transmission  Lines 


Gas-engine-driven      "booster"      stat 
have     demonstrated     their     economj 
utility  very   thoroughly.   A   recent  cxar 
of  this  class   of   installation   is  the  \V 
inghouse    twin  tandem    equipment    in 
Mohican  Oil  and  Gas  Company's  plan 
Howard.   Ohio.     The  compressors  del 
to    the    long-distance    pipe   lines   al 
joo  pounds   gage   pressure   and   til 
received   at  25  to  80  pounds  pressure  I 
wells     located     within     a     radiu 
miles    of   the    plant,    which    delivei 
towns  at  distances  of  80  miles.     The 
pressor    engines   take   their    fuel    from 
well   mains,   through   reducing  regul; 
at  about   atmospheric  pressure.     Thej 
1250-horsepower  ( J.V  jX4<S-inch)  twin 
dem    engines    and    run    at    speeds 
from    44    to    88    revolutions    per    mil 
they    consume,    on    an    average,    abn  -I 
per     cent,     of     the     compressor 
Xatural    gas    in    this    locality   has   a    at 
value  averaging  974  B.t.u.   per  cubic     ' 
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Practical     Letters    from     Practical     Men 

Don't   Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About  Your  Work,  and   Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


A  Balky   Air   Pump 

The    engine    equipment    in    an    electric- 
power   station   had   grown   in   the 
l    tunc   from   the   original    single- 
•jiut    installation,    consisting    of    a    cross 
compound     condensing     engine     rated     at 
jixi  horsepower,  to  live  similar  units 
ranging   in    si  t    up    t<  ■   2.200   In 
'   Each  of  these  engines  was  rilled   with  an 
independent    jet    condenser,    and 

isers  received  their  injection  water 
through  branch  pipes  leading  from  a  com- 
nain  through  which  the  water  was 
ed  by  suction  from  a  cistern  located 
n  the  premises,  and  which,  in  turn,  re- 
its  supply  through  an  intake  tunnel 


ing  near  the  end  oppositi   to  thai 
which  the  injection  I  ,  SO  that 

at  the  time  of  erecting  tin  hotwell,  the 
■  lily  location  available  was  at  the  end 
of  the  row  of  four  condensers,  already 
in  plan,  iii  tlu  direction  in  which  the 
plant  was  expanding.  I  In-  1  ircumstance, 
coupled  with  the  fact  that  the  injection 
and    discharge     mam-     urn      laid     closely 

Mile  bj  side,  necessitated  1  loop  in  the  in- 
jection main,  a--  shown  in  the  accompanj 

ing    sketch,    when     it    was    extended    later 

on  to  accommodate  No.  5  condenser. 

This  condenser  was  furnished  with  a 
verticil,  duplex,  single-acting  air  pump, 
the  steam  end  i  prised  a  en iss 

compound  engine  with  high-  and  low  pres- 


the  structure  as  the  plungers  ap- 
parently traversed  a  portion  of  the  stroke 

against    the    attenuated    air    and    vapor    in 

ders  before  meeting  the  resistance 

mpact  body  of  water,  tin 

column  of  the  vacuum  gage  the  while  fall- 

ilously    low    and    hovering    in    the 

neighborhood  of  the  altitude  at  which  the 

automatic  relief  valve  was  usually  thrown, 

and  the  vacuum   failed  altogether. 

imin; n    of   the   plungers 

and  bucket  and  fool  valves  of  the  pump, 
.  ■  well  as  of  iln  spraj  cone  and  passages, 
in  the  condenser,  showed  these  parts  to 
be  intact  and  in  perfect  order;  it  was 
manifest,  therefore,  that  the  cause  of  the 
alternate      periods      of     tranquillity     and 


SHOWING    LOCATION    OF    INJECTION    AND  DISCHARGE   MAINS,  ETC. 


nm  an  adjacent  river.     As  each   -1 
'iK  unit   was  added   to  the   plant,   the   in- 
111    was   extended  to  accommo- 
date   its    condenser    equipment     by     run- 
a   section  of  pipe   from  the  point 

•  which  the  main  branched  to  supply  the 

sly   installed   condenser. 
During    the    interim    preceding    the    in-' 

•  illation   of   the    fifth    generating   unit,   a 
twell  with  a  crudely  contrived   filtering 

ttachment  was  rigged  up  for  the  purpose 
f  entrapping  a  portion  of  the  water  dis 
WTged  from  the  condensers  and  utilizing 
t  for  feeding  the  boilers.  The  discharge 
roni  the  condensers  passed  into  a  common 
lain  which  emptied  its  contents  into  the 
ivcr.  and  which  emerged  from  the  build- 


sure  cylinders,  instead  of  the  conventional 
duplex-pump  type  of  double  engine.  For 
a  brief  space  alter  it  was  nrst  put  in 
service,  this  pump  gave  an  entirely  satis- 
factory performance,  running  smoothly 
and  quietly  and  maintaining  a  vacuum 
which  was  quite  up  to  expectation 
sidering  the  temperature  of  the  water 
available  for  condensing  purpo 
some  minor  drawbacks  which  attended  the 
working    of   the   apparatus. 

\s  time  progressed,  however,  the  ma- 
chine developed  balky  characteristics;  the 
placid  and  even  action  of  the  plungers 
being  frequently  broken  by  tra 
shifts  to  an  irregular,  jerky  motion,  ac- 
companied by  territic  hammering  and  jar- 


turbulence  in  the  action  of  the  pump  would 
have  to  be  searched  for  in  some  extraneous 

quarter.     The     symptoms     seemed     to     bi- 
ll H"ii    in    the   flow   of 
:    water,    hut    after   every   join!    in 
the      injection      line,      hack      to      where      it 
d     to    supply     the     preceding    con- 
denser,    had   been    inspected    with    sedulous 
care   for  any   trace  of  a  leak   which  might 
impair  1!  and  nothing  had  been 

found   amiss,    the   engineer   in   charge   was 
acknowledge   his    utter   inability 
nit  for  the  t r. 
Finally,    after    months    of   profitless   ex- 
periment     and      more     or     less     vexatious 
tinkering  and  monkeying  around,  the  engi- 
1    0.    appeal    to    the   builders 


:r  and  the  engj 


i  i 


i 

m  of  the 

between 

end    of    the 

the   branch   from   the 

I  HM.T,   as 

in     the 

mplished,     the 

i    |nmi|)   immc- 

ction    line    had 

simply  :  i   the  lodgment 

of  air   bubbles  with    the   con 

water,  arid  this  air.  in  the  course 

of  time,  hatl  accumulated  to  such  an  ex 

through 

render   it    inadequate    for   conveying    the 
proper  volume  of  water. 

ther  mortifying   experience 
for  the   engineer,  who  was  an   intelligent 
irelj   capable  of  figuring  the 
1   fur  himself,  if  only  some  slight 
:currence     or    hint     during 
sultory    investigation 
ected   the   current    of   his    thought 
toward  the  consideration  of  problems  of 
the    character    nallv    involved.      The    in- 
stant the  expert   man   ordered  a  hole  cut 
in    the    injection    main,    the    whole    thing 
-  uner'-  mental  \  ision 

I]    the   prominence    of   a   I 
building.      Hitherto    he    had    been    in    the 
p?ychic  condition  of  a  man  searching  for 

with  his  hat  in  his  hand. 

A     .1.    DrxON. 


I'he     framework    ^i    the     ilo.it.     Fig.     I, 
und   out 
in  the  yard,  braced  with  inch  sn 

torn  pieces,  h  K.  w>re  secured  to 
the  walls  of  the  tank  ami  supported  the 
framework,    which    consisted    of   the    pairs 

of  vertical  and  horizontal  pieces,  /..  These 


Water  Level  Gage  for  Elevated 
Tank 


It    was    once    mj    misfortune   to    spend 

some   time   in   a    gas-engine    power   plant 

where  i'.  ir   the  cylinder 

jackets  was  supplied  from  the  city  mains, 

-  the  water  was 

in    a    homemade   cooling   tower   on 

r    again. 

After  running  down   through   tin 

tower,   the  wat  into  a   tank   ,}0 

leep,  from  which  the  jacki  I 

nd   there 
ascertain  the  depth  of  the 
water   in    the   tank   but    to   climb    up   and 
look,  a  rather  '.:,  and  one  not 

in   strict  accordance  with  the  general  at- 
•  the  place. 
This   difficulty    was  by   con- 

structing a  float  and  a  bank  of  lamps  in 
the  engine  room  that  accurately — if  the 
float  didn't  stick — read  the  depth  of  water 
in  the  tank.  In  the  following  description 
1  have  attempted  to  eliminate  the  bad 
features  of  the  contrivance: 


woo.hu  rod  />'.  which  was  a 
inches  squan  and  free  to  move  vertically 
.:  trolley  wheel  support  made  ol  a  puce 
id  2-inch  Strap  iron  c  .  bent  as  shown  and 
rigidly  fastened  to  the  rod.  Tin  trolla 
1  of  an  old  iron  wheel  £ 
about  two  or  three  inches  in  diameter,  and 


Trolley  Wheel 


Drill  .mall  Holes  I 
Carbons  ami  fasten 
Support  with  Nail 


/- 


Old  Coil  Spring. 


Lamp  Connection 


^rap.ron.         4K  AAAA  AA^mK 


IVWXAA/Vff 


Trolley  and  Support. 


Detail!  of  Connection  of 
Contact  Pieces  to  Support. 


FIC.   3.    DETAILS  OF   WATER-LEVEL    GAGE  FOB  ELEVAT1 


piece-   were   held   together  by   spikes  and 
ross   bracing   in 
the  back  and  diagonal  braces  on  thi 
n   in    Fig.    I. 
The  float  .-/.  Fig.   i,  was  made  of  two 
'  2-inch  planking,   \2  inch, 
securely    fastened    to    the    bottom    of   the 


was  mounted  upon  an  axis  that  was  su 
ported  in  slots  (,'.  in  the  strap  iron  ai 
was  held  against  the  contact  pieces  by  i 
through  the  holes  in  the  boards  //  nail1 
the  framework.  This  rod  carri 
coil  prings  F  on  either  side.  A  betl 
idea   of  the   trolley   wdieel   and   its  suppi 
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can  be  had   from   Fig.  .;.  which   shows  a 
side  and  .1  top  view. 
To  indicate  differences  in  the  depth  of 
;  in  the  tank,  a  trellis  wire  made 
-i\    separate    pieces    of    arc-lamp 
,vi-  inches  long  was  faste.ned  to 
.•I  the  verticil  board  //.   Fig.   1, 
with    spaces    of    about     ;<    inch    between 
["he  trollcj    wheel   w;is  pushed   up 
.mil  down  over  these  carbons  as  the  water 
the  tank  changed, 
wires   were   run   down    from   the 
"k     to    the    engine     room,     where 
re  connected  to  the  six  lamps  and 
r  circuit,  as  shown  in   Fig.  2,  one 
ing  directly  from  the  feeder  to  the 
wheel  and   the   other   six   conned 
-ix    carbons    to    their    respective 
ll  is  easj   to  trace  the  flow  of  cur- 
see   which   lamp  burns  with  the 
wheel   on   any   carl 

J.  C.   Parmely. 
51   n,  111. 


Through   the  summer   we  have  abi 
enough    water    running    without    a 

tus. 
The  idea  is  to  tap  the  4-inch  main  111- 
Circling  I  ul  every   18  ill' 

•Vi-inch  pipi   and  cap  it.  sawing  .1 
in  the  cap  so  as  to 

Id  be  pleaded   to  h.,i  i     |  ' 

ers  advise  us  as  to  the  proposed  installa- 
tion, 

W.   !■-.  Turner. 
Wilmingti  in,  1  I 


Condenser  and    Cooler    Installation 


companying  sketches  outline  a 
I  an  which  we  have  formulated  for  a  con- 
enser  and  cooler  installation. 

■  ■  a  20x42  Greenwald  automatic- 
utoff  and  an  18x36  Lane  &  Bodley  Corliss 


Interesting  Pump  Experience 

In  our  plant  are  two  4-inch  driven  wells, 
with    a    steam    pump    conn. 
the  water  cylinders  being  4x0  inchi  s.     I  he 
lift    is    26!  _.    feet    and    the    pump 
in, •tinted  upon  a  brick  foundation  iS  inches 
high,  making  a  total  lift  of  28  feet.      There 
were  a  number  of  ells  on  both   the  suc- 
tion  and   discharge  lines,   so   it    is    not    sur- 
prising    that     there    was     a     scarcity     of 
water.     Finally,  one  pump  becami 
wa.rn  that   it   was  decided  to  install  a   new 
1  n<        \  certain  make  of  pump  was  recom- 
bj   a  man  whi  iosed  to  be 

an  authority,  and   we   began   to   m 
for  one.      We  thought   it    would  he  a   good 
idea    to    dig   a    pit    in    which    tu    plac<    it. 


to  make  am  necessary  adjustments.  A 
telephone  message  s brought  the  sales- 
man   and    a    machinist.       I  he    latter,    as    he 

informed  me,  had  been  twenty-live  years 

with  this  firm  and  n 

all  that  was  worth  knowing  upon  this  siib- 

Thcir  first   work  was  to  place  a  vacuum 

i  lie  pump  was  started, 

V(  il  around  to  20  inches  and 

remained    there,    and    there    was    no    more 

air    expelled    from    till 

mediatel)  condemned  the  check  valve.  We 

called   atl  '  .     fact    that    the   other 

pump  that  was  then  delivering  a  fair 
stream  was  also  supplied  with  a  check, 
which  in  no  way  interfered  with  its  work- 
ing. However,  the  check  Valve  had  to 
at.  Another  start  was  made'  with 
m  bettei  results.  Vbout  tl 
vacuum  the   suc- 

tion of  the  other  pump  and  showei 
24   inches.     Then   the   pump   was   given   a 
thorough     inspection,     when     it     was     dis- 
covered that  it  had  been  luted  with  hard- 
rubber  valves,  when  thej   should  I1.1 
medium    soft 

"But,"  v.i  said,  "our  old  pump  there  is 
working,  and  the  valves  in  that  are  still 
harder,   in    fact,   they  are   brass." 

This    was    not    at    all    convincing 

1  1     was    dispatched    for    a    new    set 

of  soft  valves.  These  were  placed  in  pos- 
ition and  another  start  was  made,  the  vac- 
uum gage  refusing  to  show  more  than  20 
inches. 

'gain  the  pump  was  taken  apart,  the 
salesman  meanwhile  expressing  his  opinion 

that    there    was    no    water    in    the    

hole.    Finally  tl  e  of  the  tn mble 


me  10  and  16  and  10  by   i- 

nad  duplex  pump,  one  9  and   1(1  by   t-' 

pound    ln-ersi  ll-Rand    air   com- 

ne  12x12  Piatt  Iron  Works  com- 

and    two    boiler    feeders,    all    ex- 

i-ting    into    a    common     10-inch    main. 

e  exhaust  main  and  all  joints  being  in 

condition.     Our   idea   is   to  ex- 

a  closed  heater,  then  to  a  con- 

recting  the  condenser  55  feet,  in- 

30    feet,    and    setting    the    hotwell 

feet   high,  to   furnish    head   enough   to 

fee   condensing    water    out    through    6- 

•I    4-inch    mains    encircling    a    pond    100 

et    in   diameter    by    ahout    15    feet    deep. 


hut  were  assured  by  the  salesman  that  it 
would  not  he  necessary,  as  the  pump  would 
positively  create  a  vacuum  of  28  inches. 
The  order  was  given  and  in  due  time  the 
pump  arrived. 

Sunday  was  spent  in  making  the  con- 
The  pump  was  placed  on  the 
floor  close  to  the  mouth  of  the  well  and 
Connected  thereto  by  a  short  3-inch  pipe 
on  which  were  a  check  and  a  gate  valve. 
Monday  morning  steam  was  turned  on. 
The  pump  moved  smoothly  for  perhaps 
half  an  hour  hut  failed  to  raise  a  particle 
of  water.  As  the  maker  w. 
by,  vvc  thought  it  well  to  leave  it  to  him 


that  the  piston 
had  been  packed  with  Tuck  packing,  where- 
particular    service    required    hemp. 
Attention  was  again  called  to  our 
chine  and  they  were  assured  that  that  also 
Led   with    Tuck   packing,   and   was 
still  able  to  maintain  a  24-inch  vacuum. 
But    the  packing,   like  the   valves,  had  to 
11.   and    a    hurry    call    was    sent    to 
the  factory  for  hemp  packing,  which  being 
luted   in   another   start  was   made   with   no 
better    results.      This    had    consumed    the 
entire  day. 

The  following  day  the  makers  sent  up 
their  mechanical  engineer  to  look  it  over; 
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ing  man,  determined 

• 

seemed 
machine 
e  ilnril  da>  brought  no  bet- 
new  pis- 
-  nted  to 
-iily    procured 
and   pla  im   was   turned 

•Mark   that    t! 

that   he 
would   -  nil      After   a   lapse 

called  him  up  on  the  tele- 
ind  were  informed  that  they  were 
willing  to  dig  a  pit   in   which   to   place  the 
r  the)   would  -end  their  truck  and 
take   it   away.      When   pressed    for   an   ex- 
planation   they    said    that    they    had    been 
making  some  experiments  and  "the  results 
niform,"  that   they  were  unahle  to 
"dry  vacuum." 
so   the   new    machine   was   hastily    discon- 
was  put   in   its  place 
and   started,   the   gage   moved   around   to 
24  inches  and  the  pump  immediately  pro- 
ceeded t"  "deliver  I 


1-  build- 
ing pump-  should  be  unable,  in  their  own 
factory,  to  gel  better  results  than  jo  incites 
vacuum,  and  he  obliged  t"  confess  it. 

The  question  that  will  occur  to  the 
operating  engineer  is.  what  is  then  ab  ut 
a  pump,  with  it-  simple  arrangement  of 
piston  and  valves,  to  give  such  different 
results? 

.1     Wadsworth. 

Brooklyn,  X.  Y. 


Furnace  Arrangement 

The  distance  the  grate  should  be  from 
the  shell  of  the  boiler  has  oceasioned  many 
arguments.  It  is  true  that  man)  of  us 
have  followed  a  fixed  rule  in  setting 
boilers,  always  using  the  same  distance 
regardless  of  the   fuel   to  he   used,   being 

able    only    to    determine    between    soft    and 

hard  coal;  the  variation  in   soft  coal  being 

a1    that    it   would  be   impossible   to 

suit   all   conditions.     Some   gaseous  coal-. 


can  be  burned  with  a  grate  much  closer 
t..  the  -lull  of  the  boiler  than  the  soft 
coal.       I     do    not     wish    to    Ir     unci  ! 

mmending   raising   the  grate  bars, 
as  the  majorit)  are  too  high  now,  but  the 

fact   of  having   the   grate   bar-   set   for  a 
oal  1- one  of  much  more  importance 
than  man)  of  us  think. 

The  hydrocarbon  gas  must  be  subjected 
to  a  hot  furnace  of  passage  in  order  to 
get  the  full  results.  When  chilled,  it 
fall-  below  the  liring  temperature  and  con 
sequentl)  a  black  -moke  results.  I  have 
-een  man)  devices  used  for  controlling 
and  allowing  free  air  10  enter  close  to 
tin  boiler  -hell,  hut  with  no  practical 
value.  While  the  idea  may  sec  n 
to  prevent  the  cooling  action  of  the  -lull 
sheet  on  the  gas  that  i-  losing  it-  tetn- 
perature  ami  passing  off  in  waste  -moke, 

from  practice  and  demonstrations  along 
i'ii<  lii i . -  I  prefer  handling  this  gas  in  an- 
other manner. 

(irate-  may  be  placed  at  a  distance  to 
-nit  the  coal  and  there  may  be  complete 
llame  combustion.     When   it   is  desired  to 


._i. 


Then  we  went  to  the  telephon 
and  called  a  manufacturer  who  makes  a 
pump  that  is  practically  the  samt 
old  one.  After  getting  his  price,  which 
'  ■  be  less  than  half  that  of  the  one 
that  failed,  we  told  him  that  we  would 
give  him  an  order  on  condition  that  his 
pump  would  do  the  work  as  well  as  the 
one  in  use.  This  was  agreed  to  and  in  a 
few  days  it  arrived.  This  was  connected 
as  the  first  one.  The  old  one  was  moved 
back  to  its  original  position,  only  placed 
on  the  floor  instead  of  a  foundation. 
Steam  v.  .  the  gage  showed  J4 

inches     vacuum     and     there     has     been     a 
-   since. 

Had     this    pump  I     by    the 

superintendent 

the  unfortunate  engineer  whose  duty  it  was 
to  operate  it  would  probably  have 
able   difficulty  in   convincing  his   employer 
that  the  pump's  failure  was  not  due  to  hi- 
own  lack  of  knowledge  of  the  subject. 

That  any  machine  should   fail  at  times 
IS  surprising,  but   it  certain!; 


high    in    volatile    matter,    should    have    a 
very   low   grate,   lowered  enough   so  that 
11    he    run,    thereby    getting 
the  full  benefit  of  the  gases.     Nini 
ten    fun:  . ,.,    high    for    burning 

this  coal. 

1-  quite  a  difference  in  the  gase- 
ous makeup  of  coals.  Some  coals  will 
melt  and  burn  with  a  dense  dark  smoke, 
••mil  such  should  In'  burned  in  a  hot.  dr.  p 
furnace,  other-.  «  1]]  he  going 

111  from  waste  of  volatile  matter  passing 
up  the  -tack  in  the  form  of  ka,  Should 
this  gas  pas-  through  a  hot  flue  it  would 
quickly  ignite,  while  coming  in  contact 
with  a  cold  boiler  shell  or  a  cold  furnace 
h  allow  the  gas  t,,  pass  off 
as  waste  fuel.  The  gas  from  anthracite 
is  more   1  al    tin    point   of   '.jt  1 

eration.    from    the    fact    that    the    point    of 
generation    is    more    intensely    heated    and 

is  given  off  more  -lowly,  and  it 
can  be  consumed  more  evenly :  the  sep- 
aration is  not  as  sudden  as  with  the  low- 
carbon    coals.      Therefore,    the    hard    coal 


heat  anything  in  the  flame  of  an  alcohol 
lamp,  it  is  found  that  the  greatest  heat  \- 
obtained  at  a  point  where  the  heat  01 
llame  is  almost  invisible.  This  is  the  poin 
"i  complete  combustion.  Lower  dowt 
less  Ileal  and  -till  closer  to  tin 
wick  of  the  lamp,  still  less.  Therefore 
grates  must  be  lowered  to  get  a  complet- 
flame  combustion. 

The  accompanying  -ketches  illustrat 
the  results  of  tests  and  observations.  \V 
had  two  return-tubular  boilers  in  a  plan 
of  exact  dimensions.  The  stacks  wer 
independent.  All  furnace  dimensions  wer 
exactly  the  same,  including  the  stacl 
I  lien  was  on,-  exception.  The  two  fin 
boxes  are  shown  in  Figs,  t  and  2.  W 
were  burning  a  soft  Tennessee  coal  1 
good  quality,  and  could  carry  a  certa 
had  with  the  boiler  shown  ill  hig- 
hlit could  never  carry  the  same  load  wi 
the  boiler  shown  in  Fig.  2.  We  made  ; 
offset  piece  for  the  front  and  cut  out  tl 
ashpit,  and  the  two  boilers  were  of  equ 
power  from  a  practical  steaming  point. 
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Here  was  .1  practical  test  of  this  condi- 
tion. We  could  never  depend  on  push- 
ioilers  shown  111  Fig.  -'.  while  we 
-.  uld  the  one  shown  in  Fig.  1.  There 
,\a-  ample  space  for  combustion  and  we 
•ail  to  run  .1  fire  as  shown  on  til 

Fig.   -'.   an    even    layer:    while    in    big. 

high  in  from 

iner  on  the  rear  of  the  grate,  and 

N'o    .  '       pass    this 

ill.      The   combustion   chamber   of 

toiler  No.  1.  which  had  a  side  door,  showed 

rhile  that  of  boiler  No.  2  showed 

lark.    The  deep  furnace  and  high  bridge- 

th  a  good  reflection,  aids  material- 

I    in  burning   gases      The  ash    from    \'o. 

was  always  less  by  weight  and  of 

1   character. 


FIG.   3 


—  --1 


Fie.  5 

'  F'ig.  4  is  shown  an  arrangement 
I  aids  combustion  and  saves  fuel. 
bridgewall  has  a  cast-iron   reflection 

■■•  perforated  as  shown,  and  free  air 
Hoped  to  pass  in  back  of  this  plate 
conic  through  the  small  holes   in   the 

■•  while  should  be  about  one-half  inch 

liamcter  on  the  lire   side  and  come  to 

ig  taper  on  the  free-air  vide,  so  dust 
not  lodge   in   the   holes   but   will    fall 

he  space  /:'.  which  can  be  easily  cleaned 

I  have  installed   this   with   a   clean- 

door   so    as    to    rake    the    ashes   out, 

found  it  a  good  plan  to  have  a  small 

m  jet  on  one  side,  when  by  opening 
opposite   door   it   could  be   blown   out 


.  seconds.  \  simple  and  effective 
method  1-  shown  at  D.  \\  hile  these  plates 
will  burn  out  in  time,  they  will  save  lots 
of  coal  and  u  ill  las)  a 
longer  than,  a  set  ol  grate  bars  11  kept 
■ 

In  Fig.  .;  i-  shown  a  method  that  was 

was    a    tube,    cut    as 

shown,    placed    in    the    bridgewall,    with 
small  dampers  at   each   end   for   regulating 

"I    the    air;    Inn     I     inn- 
actual    trial    that    tin  tion    was 
far   superior,   as    it    accomplished    several 
purposes.     Small  I. in.'  lil. 1  :es  can  : 
burning  at  these  holes  when  firing.     I  do 
not   like   cold  .or  1.1  entet    here,  and  sug- 
gest   having   the    furnace  arranged   as   in 
Fig.   5.   allowing    the   air   I.,   coin, 
tact    with    the    lire    walls    and    pass    behind 

I  he  hotter  thi-  air  i^  the  bel 
ter.    Close  the  bottom  di k 

1  and  pull  more  air  through 
this  way  for  a  month  and  compute  the 
coal  consumption.     If  this  system  i-  prop 

erly    and    carefully    installed    one    will    get 

1  urn-.      Like    i ither    methi ids,    it 

must    he    kept    clean,    hut    it    can    he    easily 
kept   in   order. 

The  heated  air  coming  in  ai  this  point 
will  aid  combustion  greatly  and  a  small 
itii  m  door  cut  through  the  side  wall 
will  prove  of  much  interest  t"  observe 
the  working  condition,  as  the  moment  the 
fri  nt  doors  are  opened  the  operation  can 
be  checked  to  a  certain  extent.  I  have 
inserted  a  4-inch  pipe  as  shown  at  H.  Fig. 
4,  and  having  a  small  sheet-metal  cap 
could  observe  the  working  condition.  The 
proportions  must  all  be  kept  within  reason, 
and  it  works  better  on  a  high  bridgewall, 
as  shown.  I  have  never  experimented  on 
a  low  wall  and  cannot  say  what  the  re- 
sult- would  be. 

C.  R.  McGahey. 

Richmond,  Va. 
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Jacket    and    Cylinder 
Condensation 


In  the  unjacketed  cylinder,  steam  enters 
at  the  beginning  of  the  stroke  much  hoi 
ter  than  the  cylinder.  A  portion  of  the 
steam  is  condensed  in  heating  the  metal 
to  the  temperature  of  the  -team.  Con- 
densation continues  as  the  pi-ton  moves, 
until  cutoff  take-  place,  when  thi 
begins  to  expand:  it-  pressure  and  tem- 
perature falling  as  the  piston  moves  for 

ward,    and    the    cylinder,    alrcadv 

begins  to  give  up  he:  1  am.     As 

the    expansion    i-    carried    to    the 
the    stroke,    and    the    temperature    of    tin- 
steam    is   lowered,   a    portion    of   th 

condensi  inning  "f  the  stroke 

i-  reevaporated  by  tin-  heat  given  up  by 
the  cylinder,  raising  the  terminal  pres- 
sure. The  exhaust  -tram,  beinj 
than  the  cylinder  and  absorbing  h( 
it  during  the  .return  stroke,  lowers  the 
temperature,  which  is  raised  by  the  steam 
which  enters  at  the  next  stroke. 


1  ho    steam    jacket    is 
■  m    c>  Under    condensatii  n       The 
1  11  up  in  the  jacket,  being  absorbed 
bj    the  cylinder,  preventing  condi 

and   increasing   tin    power   of   the   -team   to 

iii.    differ  nee   in  tempi  1 

linder    and    the    entering    -team    is 
much  less  than  where  no  jacket   i-  used. 

At  the  beginning  of  the  -troke  tin-  cyl- 
inder   will    he   at    01    neat    the    temperature 

of  the  entering  -team,  ami  none  will  he 
condensed,  a-  would  I"  the  case  in  an 
unjacketi  d  cj  linder. 

■  nt  heal  bj  e  mdensation  would 
t  the  inside  of  the  cylinder  were 
kepi  dry,  -•■  there  would  he  no  reevapora- 
tion  at  exhaust. 

In    an    unjacketed    -team    cylinder    both 
the   latent    heat    given    up    b 
.and  the  latent  heat  required  for  t.<\apora- 
1 0  ni     ai. 

In  a  jacketed  cylinder  the  only  hi-at  lost 
i-  the  latent  heat  liberated  in  transferring 
■  the  cylinder. 
If   possible,   the   -team   that    entei  -    the 

jacket  should  have  a  higher  temperature 
than  the  steam  that  enters  the  engine  cyl- 
inder. 

The     greater     the     .-team     temperature 
-    the    1  j  linder,    the    greater    will 

be    the    loss    due    to    condensation. 

It  superheated  steam  of  sufficiently  high 

temperature  i-   USi  'I.  a    steam   jacket    is  not 

necessarj  and  should  nol  l»-  used  a-  such; 
however,  11  maj  In-  used  to  good  advantage 
as  a  vacuum  jacket  to  prevent  external 
radial  ii  in 

The  steam  jacket   should  not  he 
a    cylinder    which    exhausts    into    the    at- 
mosphere or  into  a  condenser. 

The     steam     jacket     should     always     he 

kept  well  drained,  a-  it-  condensation  does 
aporate   bul    is,  1  ir   shi  mid   he,   re- 
turned  to   the   boiler   with   the    tied   water. 
'I  he    actual    gain    effected    by    using    a 
steam  jacket   i-   undoubtedly   very  small. 
T.      II.     GOLDBURG. 

Walpole,  Mass. 


Free  Technical  Library 

As  an  instance  of  the  increased  atten- 
tion that  i-  being,  paid  to  engineering  and 
technical  -uhjects  in  the  more  progressive 
libraries,  a  large  room,  formerly  thi 

m    of   the    Free    Public    Library,  of 
Newark.     X.     L.    ha-    recently    been    con- 
ii  !       1I1.     "ti    hnical    and    scientific 
departmi  di  partment  is  di 

to  meet  the  need  of  the  working  man  and 
the  studenl  and  contain-  about  6000  books 
and  300  periodicals  on  scientific,  engineer- 
ing and  alii'  -1  S  file  1  if  the 
United  State-.  English  and  Canadian  re- 
port-   i-   also  kept,   and   a   large   collection 

•  ipen    f  <r    r. 
\n  added   feature  is  the  fact  that  most  of 
the  technical   hook-   are   not    for   n 
only,   as   might  1.   but   may   be 

borrow  use. 
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Subjects     Under     Discussion 

Comment,     Criticism     and     Debate     upon     Various     Articles,      Letters 
and     Editorials     Which     Have     Appeared      in     Previous     Issues 

BRING       OUT       YOUR       IDEAS 


Proper  Amount  of   Lead 


3    Kirlin,  in  the  August 

31     numl  ncerning    the 

very   in- 

lead.     Mr.  Kirlin  discusses  this  ably  from 
[point,  but  he  leaves 
out  the  thermodynamic.     No  doubt  an  en- 
gine with  sufficient  cushion  but  no  lead,  or 

even    with   negative   lead,   might    run    with 
ction,    hut    it    would    lose    much 

ffice  of  lead  is  to  supply  steam   for 
I     the    piston     face    and    cylinder 

head   up  to   steam   temperature  before   the 

011s.     Boiler  pressure  c 
had    on    the    piston    in    a    chamber    with 

limited  inlet,  like  an  engine  cylinder,  until 
ire  steam-hot.  And  these 
surfaces,  with  the  water  upon  them,  have 
just  been  at  exhaust  temperature  a 
In  fore.  Thej  alisorh  heat  with 
tremendous  speed.     They  are  the 

ngtne   op- 
eration, cylinder  condensation. 

The  hulk  of  all  the  surface,  and  all 
i,  which  is  concerned 
in  cylinder  condensation  is  open  to  the 
steam  the  instant  the  valve  admits.  The 
ports  themselves  and  the  faces  of  piston 
and  cylinder  head  offer  the  most  and  the 
coldest  of  the  surface  ever  uncovered  to 
m.  Since  cylinder  condensation 
commonly  amounts  to  from  30  to  60  per 
cent,  of  the  steam  supplied  to  th< 
this  is  equivalent  to  saying  that  fri  m  15 
to  50  per  cent,   of  t!  ring   the 

cylinder    must    enter     before     thi 

•he  center,  else  the  piston  will 
start  on  its  stroke  with  only  a  fraction  of 
boiler  pressure  behind  it.  This  would 
of  course  involve  great  waste  of  steam, 
for  the  cylinder  must  ultimately  he  filled 
to  boiler  pressure  anyway,  while  much  of 
its  work  had  been  lost  in  entrance.  So 
if  we   11  through 

by  the  crank  during 

after  dead  center,  respectively,  or  in  other 
dmission   before  and 
after   dead   cei  I  II   find  that  be- 

fore dcai  monly  ranging  along 

uch  percentages  of  the  whole  as 
those  mentioned,  although  the  figures  vary 
widely  with  different  types  of  engine,  and 
frequently  range  outside  those  given. 

Thus  the  real  element  concerned  in  lead 
is  time,  or  angle  of  crank  motion:  al- 
though   for    convenience    it    is    commonly 


stated  in  linear  dimension  of  valve  travel. 
New   1  laven,  Conn. 


Safety  of  Pipe  Fittings 

In  the    Vugust    to  (0,  Wil- 

liam   F.    Fischer    instructs    us    in    his    dia- 
gram. Fig.  1,  to  n  a  nut  ti  1  pi  0- 


MR.    BUCKHALTER'S    SUGGESTION 

duce  a  tension  of  1500  pounds  on  a  bolt, 
and  s;,ys  that  adding  a  weight  of  1000 
pounds  causes  no  greater  tension   on   the 

far  as  the  joint  being  made  with 
or  without  a  gasket  is  concerned,  but  that 
adding  the  extra  weight  will  decrease  the 
compression  of  the  fittings  by  the  stretch- 
ing of  the  bolt. 

Suppose  Mr.  Fischer  or -any  other  engi- 

nld   experiment   with   a   bolt   that 


has  a  tensile  strength  of  1500  pom 

h  bolt,  ha\  nig  M  111  pieci  .is  per 
I:  Fischer's  drawing,  but  arranged  as 
follows:  Let  ./  he  a  convenient  means  of 
fasti  ning  to  the  lloor,  Ii  .1  fulcrum  for  a 
lever  and  have  L  fastened  to  the  ceiling 
//'  being  the  weight  to  he  used  on  tin 
lever  to  increase  the  tension,  as  require*, 
in  the  experiment.  Now,  screw  down  tin 
nut  on  the  bolt  to  produce  i_»oo  pound 
tension,  then  gradually  move  oul  thi 
weight  on  the  level  until  the  boh  breaks 
Suppi  is<  the  distance  is  4  inchi  ai 
the  weight  is  50  pounds  ;  thru  the  bol 
will  break  when  the  weight  is  moved  oil  1 
24  inches,  thus  showing  that  the  strain  i  I 

d  as  the  weight   is  added  :  but  a 
the    bolt     stretches    as    the    weight    is    ii 

d,    it    will    relieve    the    comp 
on   the   fittings   because  all   of   tin 
that   is   added   increases   the   force   on  tr 
fittings,  to  pull  the  head  of  the  boll   froi 
the  nut. 

Charles  P. ret; halter. 
Philadelphia,  Penn. 


Filing  Clippings 


From  time  to  time  I  find  suggi  stio 
on  how  to  file  clippings.  Some  of  tin 
are  good,  and  I  should  like  to  SUDJ1 
an  idea  which  1  think  is  as  good  if  t 
better:  Buy  a  200-page  standard  invo 
book,  costing  about  $1.  and  divide  it  ii 
ten  parts,  using  the  first  pages  for  I 
most  important  clippings  on  boilers:  tl 
pumps,  engines,  valves,  piping,  dytiatn 
ice    machines,    wrinkles,    etc. 

On    the    front    pages    is   an    alphabet! 
index.-     Trim     each    clipping    neatly, 
library   paste   on    the   top   edge,  paste   it 
Record   its   title  and   the   page   number 
the    index. 

George  Kramei 

New    York   City. 


\fter  reading  for  some  time  the  art! 
regarding    methods    of    tiling    clipping 
have  come  to  the  conclusion  that  the 
tern  that  1  use  has  them  all  beaten.    Tl  * 
years  ago  I  purchased  a  loos,  deaf  bin  ■ 
with  leaves  and   indexes,  for  two 
which    has    been    the    total    outlay.      W  n 
I    find   an    article   of   interest    in   the  tr 
neering   magazines,   of  which    1   tal 
I    paste    it    in    this    book.      If   the   ar  le 
covers    both    sides    of   the   paper,   I   I  r 
it  so  it  can  be  turned.     If  the  paper  is 
two   articles   of  interest   but   on   difb nt 


eptember 
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jects,  1  file  the  paper  under  one  head 
copy   the   other   onto   a   page   under 
own  title. 

:  rticle   lias  a   formula   that   is   to 

frequently,     11     can     readily     be 
•  1  the  binding  unci'. 

ijcct    becomes    out-of-date    the 
in  be  thrown  away.     When  the 
lied  another  can  be  bought  and 
I   page-  distributed   in  tli 
I  the   index   will   run   through   til 

mil     every     article     be     readily 

1  have  a  reference 

k  that  is  strictly  uptodate  and  devoid 

liter  and  formulas.     My  hinder 

d    all 

rmulas    and    articles    of    interest 

I  automobile  cngi- 

nd    machine    design,    and    their 

nehes,    that    have    appeared     in 

ud     other     technical     and     trade 

for   the   past   three  year-,  and   it 

yet. 

stem   has   many   of 
compact  nor 
icnt. 

II.  K.  Wilson. 
!dgart"wn,  Mass. 


1  a   recent   number  a   contributor  told 
thod  of  filing  clippings,  that   is, 
leaves    which    arc 
and   indexed.      This    method   is 
compact     and     convenient     for 
fence    only   as    far   as    any   one 
-   concerned.      Instead    of   mim- 
leaves   and    indexing   the   sub- 
motions'),   why   not   write   the 
::le    on    the    upper     right-hand 
each    loose   leaf   and   keep   the 
alphabetical   order,   not   bound? 
rould   require   more   leaves 
--•■up  the   subjects  better, 
■y  the  method  referred  to  the  clippings 
pasted   to   the    loose    leaf,   and   when 
n  both  sides  of  the  clip- 
either  pasted   at   its   edge  only, 
verse  side  is  copied  on   another 
The  leaves  could  still  be  kept 
labetically. 

riter   tears   out    "dead"   clippings 

mably    utilizes    the    spac 

clippings.     This   could   not   be   done 

the  leaves  were  kept  in  alpha- 

but    which    is    prefi  rable, 

of  space  or  a  natural  grouping 

iiiect? 

ng  that  envelops  hulk  more  than 

ith    clippings    pasted    on, 

knowing    that    there    is    a    patented 

in  which  there  are  leaves  with 

that  clippings  can  be  grouped. 

a     specially  made     heavy 

-izc   about    ioxtl    inches, 

ne  10-inch  and  one  11-inch  side. 

nvelop   can   be   placed    not    only 

but  booklets  or  other  data  which 

too  bulky  to  place  in  a   scrap- 

e  subject  title  is  written  on  the 

t-hand    corner    of   the    envelop 

'■  the  closed  edges  are  at  the  hot  torn  and 

lace  these  envelops  alphabetical- 


ly   on    -helves.      Old    data    can    be    thrown 

out.   and   more   than    one   envelop 

course  be  used   for  one  subject.      I  he  data 

ried   home   and  distributed 
the  envelops  in  the  evening,  or  placed  in 
a    "distribute"    envelop    to    be    taken    care 
of.  later.      1   admit   that   the  distribute  in  - 

-  sometimes  overloaded,  and  that 
bulky  through  ac- 
cumulation, but  the  same  lack  of  time  that 
makes  this  SO  would  maki 
bulky,  even  if  it  did  not  prevent  pasting 
and  indexing  the  clippings. 
plan    has   the   I  grouping 

lick  reference,  and  of  offer- 
ing the  easiest  possible  elimination  of 
dead  matter.  A  man  can  comprehend  a 
quickly  when  he  can  get 
hold  of  all  the  data  on  that  sul 
one  time,  instead  of  having  to  hunt  up 
item  after  item  by  means  of  an  index. 

New  Dorp,  N.  V. 


The  writer  adopted  .1  system  of  index- 
ing   which,    after    many    years'    perfecting, 
has   become   invaluable.      Several   methods 
!  themselves,  such 

ks     indexed     alpha- 
betically,  reading   works   of   standard   au- 
n     various    subjects,     in     which    a 
marginal    reference    of    volume    and    page 
of  magazine  ai 

but    the    card-index    system    was    finally 
chosen.     It  grows  as   the   library 
cards   can   be    removed    when   articles  be- 
come   obsolete.      The    cards    can    be    re- 
classified. 

There   are   several   method-   of   card   in- 
dexing. The  "topical"  classification,  which 
I  -elected,  divides  and  subdivides 
ing    to   topi,--,   the   proper   heading 
on  the  guide  cards  and  readily  li 

I  use  an  ordinary  white  card.  2x3  inches, 
130  cards  per  inch.  As  the  system  grew, 
it  was  necessary  to  duplicate  this  small 
card  by  dividing  a  standard  4x6  card. 
It  might  he  desirable  to  use  a  standard 
3x5  index  card,  which  could  always  be 
duplicated,  but  the  small  card  c 
and  needs  less  drawer  room,  and  will  be 
found  large  enough   for  a  brief  di 

The    guide    cards    were    made 

lar  card-  and  I 
trimmed  to   form   a  tab  of  suitabli 
for   the    particular  heading,   located   so   as 
not  to   obstruct   the   tabs  on  other   guide 
card-. 

When  the  system  is  -tarted  and  the 
number  of  cards  under  many  headings 
is  small,  the  guide  cards  will  he  too  close 
together.  I  used  wood  blocks  the  size 
of  the  card  ami  of  varying  thicl 
separate  the  guide  cards,  altering  them  as 
the  index  filled. 

The   cards   are   filed   in   a   cabinet   made 
by  a  manufacturer  of  sectional  boi 
and  having  large,  shallow  drawers,  divided 
lengthwise  by  wooden  partitions,  into  sec- 
tions of  suitable  width.     Before  •' 

sent   size,  a  large  tin 
tray,   with   tin   partitions   and   made  to  fit 


the  drav  held  the 

on    the 
iser.      I  he  index   I 
.    "Mechanical."  "E  li 

ach  i-  allotted  a  cer- 
tain   number 
is  divided  into 

some  branch   of   engineerii  : 

on    the  ,.v-    the 

it    contains.      Thi 
a   h  branch  are  on   the  tab 
guide   card-,   and   these   arc   arranged    in 
natural  order.     To  illustrate :     In  the  "Me- 
chanical"  division    will   be    I 

ring,"    which    will    be    labeled    on 
f    the    drawer.      I  In 
drawer     we     find     the     I 

id        I    iler         I  iii,  in.  ■■.        I 
"Pumps,'       1  ,1 

-.-teni   grows   ami   the   number  of 
cards    increase,   subdh  be   made 

and  guide  card-  inserted  in  their  natural 
"Boilers"  would  be 
"Furnao  ers,"        "Inj 

"Safety    Valves,"     "Scale    and    Col 

The  various  branches  of  electrical  and 
mechanical  engineering  can  thus  be  sub- 
divided, and  Considerable  skill  will  he 
required  to  make  tin  sification 

and  arrange  the  cards.  It  will  be  found 
convenient  to  have  a  "Technical"  card  in 
each    branch,    in    order    to    file    m 

technical  nature,  also  one  marked 
I  nch    1  '.« d,    t  tr  u'icJ.s  which  .1  ,5  diS 
licult  to  determine  the  proper  hi 

In  the  "General"  division  will  1 
miscellaneous   headings,   such   as  "'Legal." 

i  -."    "Bookl 
"Municipal    Ownership."    "Specific 
etc. 

■    system    grows    many    improve 
ments  u  ill  ■  •..■  head- 

ing which  will  be  found  valuable  i-  "Dia- 
gram- of  Electrical  I  ,"  under 
which  are  indexed  sketches  of  apparatus 
and  connections.  Another  heading  is 
"Personal."  under  which  will  be  indexed 
articles  written  by  the  indexer  hin 

The  index  1  use  i-  entirely  for  technical 
magazines.  Usually  an  article  can  be  in- 
dexed from  it-  title  or  after  a  glance 
through,  hut   if  the  article  i-  real 

d    entry    is    made.      Frequently    I 

make  cross-references  under  several  head- 

•    with  central 

isolated    plants   and   trail-- 
f  these  has  ;i 
card,   with   the   name,   location   and 

noted.  If  the  description  .if  a 
plant  includes  beating,  ventilating  re- 
frigeration, etc..  in  any  valuable  detail,  a 
separate  card  is  made  for  each.  Volume 
numbers  are  written  in  the 
upper  right-band  corner  of  the  card,  and 
if  the  article  has   received   1 

•!.."  with  page  number,  i- 
A    check    mark    is    made    at    each    article 
indexed,  to  assist  in  locating  it  and  avoid 
indexing  twice,  in  case  the  system  is  fur- 

nded. 
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ind    any 
the    margin    of    the 

ind   in   a 
expen- 
■ 
IK-  and  ornamental  to  the 
volume   mini 
n   the  card   unless  there   is 
nflicting,  when  a  "i" 
•  them. 
Mj  scrapbook  volumes  are  lettered,  and 
i  and  pamphlets  arc  in  cardboard 
contents  pasted 
mpl  has  been  made  to 
index   textbooks,  they  being  arranged   in 
I  he   system   re- 
but  link-   time   to   keep   it   up.     A 
pack    of    the    cards    lie    on    the    reading 
• 

moments,     h   lias  saved  a  great   deal   of 
time   which    would    otherwise   be    lost    in 
..    up    information. 

Lewis  C.   Reynolds. 
ird,   X.   V. 


Expert  Advice 


What  is  meant  by  "expert?"  Is  it 
"skilful  and  dexterous-"  It  is  interesting 
to   read    Messrs 

controversy  as  t..  the  engineer's  duties. 
When  the  steam  plant  is  first  contemplated 
by  a  company,  is  it  nut  the  custom  to  em- 
ploy an  expert  to  design  the  plant  for 
the  spccj;il  work  for  which  it  i-  to  be 
constructed"-      It    should   at    least    ' 

After  the  plant  is  laid  out  by  the  cx- 
pirt.  the  company  look-  for  a  stationary 
steam  and  electric  engineer,  who  i-  ex- 
pected to  make  good  on  all  the  spi 
tions  in  the  several  branches  of  the  plant. 
on  which  the  expert  has  already  fixed  his 
seal  of  approval.  As  I  understand  it. 
the  mode  of  conducting  the  bu-i- 
:onstruction. 

So  (hi  '  -  down  to  work  with 

tile  expert  designer,  who  dictates  the  birth 
of  the  "child"  and  names  it  after  his 
grandfather  or  grandmother.  On  some 
sunny  morning,  the  plant  is  put 
into  motion  and  all  are  rejoiced  at  the 
new    child's   walking 

Rut  alas,   the  engineer   is   left 
nurse  the  new-born  child  and  bring  it   \tp 
to  its  full  maturity  accordii 

father    had    planned. 
■  iid   that    the  averagi 
not    know    when    the    plant 
■  compre- 
hend the  real  situation  even  if  he  is  on  the 
the  year.     It   makes 
little   difference    to   the   expert    how   many 
years    he    has    given    to    the    question    at 
band.     There  is  always  a  slur  at  the  engi- 
neer. 

From  my  experience  as  steam  engineer, 
I  am  of  the  opinion  that  thf  two  gentlc- 


uld  mo  hand  in   hand  aiul  be  men. 

-    all    to    learn  ;    each 

should   have  hi-  due   reward    for   his  labor. 

You  have  undoubted!)  beard  of  the 
painter  who  painted  a  knothole  so  plainly 
that    the   other    fellow,    a   know    it  all.   tried 

I  could  tell  the  r.  I  rS  ol  POWI  R  of 
some  practical  work  in  our  plain,  as  to 
economy  and  improvements,  whereas 
many  improvements  that  would  I 

lowed   the   idea-  i<i   tin  uld  have 

cost  the  company  all  its  profits.  I  have 
recommended     improvements     this    year, 

which  were  carried  out  at  I 
ooo.  and  which  will  result  in  a  saving  of 
fuel  and  labor  of  at  least  $3485  per  annum. 
The  maintenance  of  steam  plants  must 
be  understood  by  the  engineer  in  all  the 
ests  1  >i  all  con- 
cerned, lie  must  not  be  afraid  to  illus 
trate  hi-  needs  to  his  employer,  and  should 
insidered  the  inferior  of  the  con 
suiting  expert  on  matters  of  actual  opera- 
tion. I  cut  1  ml  all  feeling  of 
bad  fellowship  and  ci  me  right  down  to 
hard  pan  and  put  each  question  where  it 
honestly  belongs,  1  say:  "Live  and  let 
live."  and  ask  that  ixpcrts  shall  have  some 
Sympathy   for  "the  man   on  the  job." 

I .1  orgi    1 1.  Chandler. 
Kalamazoo,  Mich. 


A  few  more  words  in  regard  to  "expert 
advice."  Before  a  man  is  given  an  engi- 
neer's license  be  is  asked  where  and  what 
types  of  boilers  aiul  engines  he  has  had 
i  If  he  satisfies  the  examiners 
h<  i-  given  a  license  to  take  charge  of  a 
certain-numbered  plant.  Then,  if  he 
wishes  to  change  to  another,  he  is  ex- 
amined  as  to   that   particular  kind. 

The    consulting    engineer    or    "expert" 

may  make  a  greal  improvement  in  a 
country  place,  where  there  is  no  license 
law:  where  an  owner  will  almost  take 
a  farmer  or  truck-driver  if  he  will  work 
cheaply  enough. 

Mr.   Jackson    doesn't    seem   to   r, 
that  the  operating  engineer  of  today  is  a 
different  man  than  the  operating  engineer 
of  twenty  year-   ago.      lie   must   be  a  mall 

o:  vanid  \peri;iv.e.  I  he  operating  engi 
lieer  of  toda)  is  a  trained  philo 
lie  knows  tin-  chemistry  of  combustion: 
he  studies  the  elements  of  machinery, 
principles  of  mechanics,  mechanics  of 
fluids,  strength  of  materials:  takes  a 
course  in  mechanical  drawing,  is  able  to 
his  whole  plant  and  supervise  it, 
and  if  necessary  lit  it  up  himself;  is  able 
the  shovel  out  of  his 
fireman's  hand-  and  gel  the  best  economy 
per  pound  of  I  used  He  makes  his 
'i  a  life  study,  sounds  it  from 
top  to  bottom.  This  practical  experience 
the    so-called    expert    doesn't    yet. 

The    fit  ineer    of    today    has 

been  from  plant  to  plant  and  got  his 
training  in  actual  contact  with  different 
machines  and  different    men.      He  has  liis 


technical    magazines,    describing    ll 
managed,     bcsl  equipped     plants     in     the 
country  :  read-  practical  letters   r 
lical    men  :    applii  -    the    points    u 

to  his  own  ca-e.  lie  has  access  to  I 
the  correspondence  schools,  with  some  of  I 
the  ablest  practical  engineers  in  the 
country  foi   teachers 

I    agree   with    Mr.   Jackson   in   his  defini- 
tion   of    an    expen,    ami    I     sa\     the    real 
engineer    yets    all    this    before    he  .nets  5 
to    take    charge,    at    least    in   New 
York  I'm 

1  toi  ik  a  dictionary  to  d<  line  the  won 
"expert"  because  even  word  has  a  correc 
meaning,  and  I  wanted  to  show  that  th'.l 
man  who  merely  visits  plants  is  not  th' 
expert.  1  wanted  to  show,  and  think 
did  show,  that  the  operating  engineer  i 
the  real  expert.  Actual  practice  develop 
a  good  fireman  into  a  good  engineci 
and  an  engineer  who  make-  good  in  on 
plant,  ninety-nine  times  in  one  hundre 
make-    g 1    in    another. 

I  have  had  a  good  deal  of  experient 
with  consulting  engineers,  and  have  four 
that  they  will  let  yon  effeel  great  savht 
and  hand  the  credit  over  to  them.  Tli 
is  distasteful  to  a  practical  man  who  h; 
put  in  say  thirty  years  and  gone  throw 
every   branch    of    the    science. 

H.   E.   S  \  ,i  1  11  - 

Brooklyn,  N.  Y. 


Test  of  Large  Sewage  Pumpin 
Station 


In  an  article  describing  tests  made 
the  centrifugal  and  screw  pumping  111 
at  the  Thirty-ninth  street  sewage-pun 
ing  station,  Chicago,  which  was  publisl 
in  the  August  ,?  number  of  PoWES  A 
The  Engineer,  there  were  printed  t 
tables  of  current  meter  observatii 
Table  1  was  a  summary  representing 
average  of  each  of  the  104  meter  pi 
tions  in  tin'  cross-section  of  the  cent 
ugal-pump  channel,  for  the  full  tesl  dl 
tion  of  24  hours;  and  Table  2  shm 
averages  for  the  same  period  at  each 
the  uo  positions  in  the  screw  pi  I 
channel. 

From  the  former  were  plotted  thirl 
velocity  curves,  one  of  each  horizo 
level  above  the  bottom  of  the  n 
section,  and  eight  velocity  curve 
each  vertical  plane.  From  the  latter  - 
mary  fifteen  horizontal  velocity  cur 
with  reference  to  average  discharge  w 
level,  and  eight  vertical-velocity  en 
were   similarly   plotted. 

Since  the  article  appeared  crill 
been  made  that  it  does  no!  show   tin    I 
valuable  feature  of  this  part  of  the 
viz..  bow  the  velocity  curves  were  plfl 
Hence   the  writer  has   had   those  for"' 
centrifugal  pump  copied  from  the  orii  a' 
record,    in    convenient    form    for   pur  *" 
tion.  and  they  are  reproduced  herewith.  or 
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w  pump  the  corresponding  curves 
were  made  in  the  same  manner. 

I  he    «  t-~t  -    made    at    the 

Thirty-ninth  street  station,  so  far  as  engi- 

ni  '1.  Mrs  in  the 

.  the  simplicit)   and  the  til 

ids    4-ni  - 

quently,  a  careful   stud]   of 

■ill  w.il  repay 

■  1..    with    municipal 

-  involving  the  pumping  of  water 

or  sewage. 

Simpson  Rice. 
Milwaukee.  Wis. 


VELOCITIES    IX    VERTICAL    PLANES 


A  Talk  on  the  Economizer 


read   the   tall. 
Warren   II.  Miller,  in  the  July  2- 
is~ur.  ami  thought   readers  might  he   in- 
in  the  experience  of  others  along 
1    line. 
In    the    first    place,    the    furnaces    used 
by  Mr.  Miller  fur  burning  soft  coal  must 
lie   of  an  inefficient   type,  or  they  are  not 
momizer  in  my 
plant   has   now   been    running    for  twelve 
years,    using    soft    coal    only,    ami    I    have 
trouble    from    clogging   or    stick- 
!  ii  n.  e  kni '«  11  "f  such 
troubles    from    imperfect    combustion   and 
the  accumulation  of  tarry  deposits  on  the 
tubes,     lint     1     believe     it     can     always    he 
if  the   furnaces  are  properly  op- 
Even    if   it    does   occur,   the   hard- 
posits  can  lie  scraped  off  period- 
ically, after  removing  the  sectional 
ami  using  special  tools,  if  need  he.  for  the 

■     is    walled    in 

so  that  such  cleaning  is  not  easily  prac- 
ticable,  the  coat  of  soot  can  he  burned 
economizer  of  water 
and  passing  th<  hot  Lt.i-es  through  the 
chamber  as  in  regular  i  peration.  This. 
i~  an  operation  which  requires 
some   care   and   I    would   not   recommend 
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In  no 

Mr.   Miller.     That   ::  i  power 

driving  the 

•  that  the 

.■lily   by 

nto  bad 

number  of  the  chains 

trip,    I  that   an   eci  1 

should  not  b<  allowed  t"  reach  such  :i  con- 

.  bile,   if  the  out   of 

thej    are 

hifted    l>y    lifting    up    the    chains 

ami  slipping  them  "ii  the  pulleys,  or,  as 

onomizer  in  our  plant,  b) 

n  by  which  the  worm  wheel 
ind   then   shifting  the 
ition. 
■ 
I  entirely  if  the  proper  amount  of 
1   with  the  water. 

momizer 
tite  an  amount  of  this 

boiler-feed  waters,  is  soluble  up 
to  about  250  degrees  Fahrenheit.   \] 
our   water   is   moderately   hard    we   have 

ision  i"  I" ire  the  1   ' 
which  we  attril  regular  use  of 

and  regular  blowing  down.     We 
find  that  the  blowing  down  rem*  \ 
a    quantity    of    sludge,    in    spite    of    Mr. 
Miller's   statement   to   the   contrary. 

The    protit    from    putting    in    at 
mizcr    will    depend,    as    Mr.    Miller    points 
out.   to   a    large    extent    up 

it    in    running   order.      When    we 
purchased    our   economizers    twelve   years 
ago.  the  builders  offered   to  keep  it  in   re- 
pair   for    I    per  cent,   of  the   cost    p 
We    turned    this    pr  wn    and 

have  never  been  sorry  that  we  did  so. 

the  actual  amount  of  saving,  I 
-ay  that  Mr.  Miller  i-  taking  a 
very  low  figure  for  the  flue  gas  tempera- 
ture wher  he  assumes  400  degri 
renheit.  This  will  he  evident  when  it  is 
remembered  that  the  temperature  of 
steam  itself  at    175   p  pressure 

Fahrenheit,  and  tl 
would    need    to    he    very    large    indeed    to 
hring  t'  -attire  down 

iler   temperature. 
In    our   plant    we   have   two   boilers   and 
develop   regularly   from    150  to   200  horse- 
although  this  means  operating  the 
•  twice  their  normal  rating. 
In  fact  we  regularly  take  125  horsepower 
from  an  old  60-horsepower  return-tubular 

tnd  we  have  found  that  « 
run  the  shop  at  full  capacity  without  hav- 
ing the  economizer  connected.  Our  coal 
bill  last  year  was  $3655.91,  and  as  the 
rise  in  temperature  of  our  feed  water 
varies  from  between  120  to  150 
Fahrenheit,  we  are  saving  about  S493  per 
year,  which  is  a  pretty  good  return  on 
an  investment  of  only  $1150.  As  for  the 
cost  of  maintenance  to  be  deducted  from 


tin-,    we    haw    fortunately    had    no    repairs 

■  incuts  and  the  work  of 
cannot    Ik-    considered    separately,    as    the 
fireman  does  it  without  extra  pay,  usually 
lays,    when    he    is   overhauling    the 
The    results    we    have    obtained 
inst    Mr.   Miller-   finding  that   the 
economi  pi    in  plants 

sepower  capacity. 
Finally,   1   heartilj    agree  with  what    Mr. 
Miller  says  aboul  making  eo 
cessible  and  providit  room  to 

permit  giving  them  the  care  which  they 
require.  Architects  and  engineers  who 
design    boiler    plant-  i  seem    to 

forget   the  poor  operating  engineer. 

Frank  J.  Mi  Mahon. 
New   York   City. 
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Trouble    with   Seams  over  Bridge- 
walls 

In    regard   to    ]■"..    F.    Bruno's   "Troubl 
with     Seams  1  walls,"     111     the 

■  :;  issue,  I  suggest  that  he  look 
for  the  cause  of  the  trouble.  There 
tl  mil;  seriously  wrong  to  re- 
quire riveting  the  hoihr  seams  seven 
times.  The  boilers  are  probably  suspended 
by  three  brackets  on  each  side,  and.  if 
the  pillow  111-.-!.-  (1.,  not  allow  for  the 
unequal  expansion  of  the  boiler  shell, 
boiler  and  its 
contents  is  at  times  thrown  on  the  two 
middle  brackets,  which  throws  a  great 
-train   on   the  g  1  1  er  the  bridge- 

>r    it  might  be  caused  by  thi    boili  1 
low    over    the    grates,    or 
the  brid  g   too  high. 

Whatever  the  cause,  if  the  boilers  are 

ditii  'ii.    «  itb    the    exception    of 
-   entii  mi  .1.    I    think    11    \\<  mid 
.  ike   the   repairs   as   the   in- 
gested,   but    if   the    boilers    are 
:  erwise    in    first-class    condition,    it 
a   good   deal   cheaper — and    well 
enough  for  the  life  of  the  boiler — to  make 
the    repairs    according    to    his    own     idea, 
have  the   patch   put  on  the 
-    some    boilermakers    prefer    to 
pul   it   on  the  outsidi    to  make  the   work 
.  asier,    which    of     ourse    results    in    the 
bagging  of  the  boiler,   sooner  or  later. 

The  indicator  diagrams  are  pretty  good, 
in  fact  bitter  than  the  average  taken 
from  the  modi  1   have  figured 

out  the  horsepower  and  find  it  to  be 
121.2  for  the  crank  i  1  and  [14.3  for 
d  end.  From  thi-.  and  the  shape 
of  the  diagrams,  it  is  seen  that  the  cut- 
off should  occur  a  little  earlier  on  the 
crank  end.  and  the  admission  a  little 
later    on    the    head    end 

I  think  it  would  be  perfectly  safe,  as  far 
as  the  flywheel   i-   concerned,   to  increase 
to  85  revolutions 
per  minute. 

J.    H.    jACOBUcn. 
Rawdins.   Wyo. 


James  C.  Mellen's  article  in  th 

■      co  n  l  a  i  1 very     i  1 

pouns  regarding  the  use  of  kerosene: 
.1  scale  remover.  In  the  first  place,  » 
are  living  111  an  age  ul  advancement,  K 
■.!  twenty  years  a{ 
have  proved  to  be  absolutely    wrong.    Fi 

.  I  111-  to  1111  to  be  absurd 
imagine  that  kerosene  will  harden  sea 
a-  is  implied  by  the  suggestion  that 
«.:-  impossible  to  remove  the  scale  fit 
between  the  tubes  alter  kerosene  had  be 
used  It  Mich  a  condition  had  exist 
and    thi  Id    be    n  in.  ived    bed 

using    the    kerosem  .    w  h>    n  as    it    neo 
sary   to  remove   the   tubes  continuously: 
A  fm   years  ago  I  took  charge  of  a  b 
l.r\    of    boilers    which    were    badly    seal 
and    began    a    systematic    method    of  cle; 
ing     by     the     use     of     kerosene     oil.     ' 
emptied   boiler   \To.    1    and   found   it  to 
-. .   badly    scaled   that   it   was   necessary  >■ 
drive  in   the   handhole   plate   with  a  he;-' 
-tick  of  wood.     A  gallon  of  kerosene  m 
put  into  this  boiler,   which   was  (if)  incii 
by     16    feet    in    length     (tubular)    bef : 
any    water    was    put    in.      This    gave 

ne  a  chance  to  come  in  contact  v  1 
tin    scale  as  the  water  level   of  the  In 
rose    when     it     w.i-    being    filled.      A   S* 
lire   was   maintained   tinder   thi-   boilei 

or    four  days,   and  a   light  pres:  e 
of     steam     carried.       After     thai     we 
tempted    to    blow    off    the    water    but    f 
w  .1-    "in  .thing    doing"    and    it    In  1 

10  remove  the  manhole  plate 
siphon  the  water  out  with  a  length  of 
After  the  water  was  out.  we 
moved  the  handhole  plan  and  di 
that  a  large  quantity  of  scale  had  be 
detached.  The  kerosene  had  workci 
tween  it  and  the  shell.  An  illustratii 
this   may  be   had   by   applying   ke 

a    nut    on    a    rusty    bolt.      This    I 

cumulation  of  scale  had  completely   st< 
up   the   blowoff   pipe   and    bad   al 
in    large   quantities   on    the   bottom   0 
boiler.     We  cleaned  out  the  boili 
plied  the   treatment   to  all   the  h< 

Mr.    Mellen's    statement    that 
fit-   attributed   to   the   use   of  kcro 
more  frequently  i\w  to  the  more  fre 
use    -if    tin-    blowoff    is    decidedb 
my  experience  ha-  proved.     I  lad   I 
those    boilers   down    every    fifteen    m 
the  scale  would  still  have  remained 
not    want    to    he    quoted    as    having 
that  the  indiscriminate   use  of  kcros 
right  111  every  case,  as   I  believe  that 
scale     trouble-     occur    a    careful 
of    the     feed     water    is    desirable,      ' 
scale    solvent    should    be    compoum 
neutralize   the   scale-forming   proper 
the   water;   but   to   say   that    kerO 
remover    (not    a    preventer)    oi 
worthless  i-  absolutely  wrong. 

Chari.es  H.  Ta"R 
Bridgeport.   Conn. 
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The   National    Engineers'    Convention 

Twenty-seventh    Annual    Meeting    of    the  N.  A.  S.  E.    at    Columbus, 
Sept.     14-18;    Ladies'    Auxiliary    and    Ohio    Association    Also    Meet 

THE      EXHIBITS     THE      BEST      YET 


;  opening  exercises  of  the  convention 
place  in  the  auditorium  of  the  Board 
radi-  at  io  : 30  a.m.,  September  14. 
Charles  M.  Gilbert,  chairman  oi   the 

Convention     committee,     presiding. 

invocation     by     Re\ .     P.     II      Fry, 

rnor  Judson    Harmon,  of   Ohio,  was 

■bed.     In   welcoming   the   delegates 

;htir   friends    to   Ohio   the   governor 

g    tribute    to    the    character 

vork  of  the  stationary   engineer,  his 

ins  ami  place  in  the  inilustn.il  world. 

rnor   Harmon,  in  be- 

r>f   the    X.    A.    S.    E.,    was    mad<     by 

nal    President    Fred    J.    Fischer,    of 

who  declared   that   even   the 

•  i  Western  hospitality  had  been  .Hit- 
by    the    warmth    of    the    governor's 

■  .il     President     Joseph     F. 

■  then    spoke    with    reference    to    the 

That   had  been   made 

it  ion    in    the    twelve    years 

the     national     body     had     met     in 

nee  of  Mayor  Bond,  George 
arshall,  city  solicitor,  welcomed  the 
the  city,  and  paid  a  high 
liment  to  the  attainments  of  the 
-n  engineer.  Response  to  the  mayor's 
xatativc  was  made  by  National  Yiec- 

lliam  J.  Reyi 
the  afternoon  session  the  preliminary 

credential  commit! 
ved  by  the  address  of  Pi 
ir.  In  th.  address  many 

'tant  suggestions  for  the  good 
■.re  made.  One  of  the  Hi- 
res of  this  session  was  the 
.    pri/es  by   the  educational 

■  ittee.  thi 

with  a  percent- 
prize,  $15.  to  Illinois 
iline,   with   a   percent 
and  the  third  prize.  $10.  to  Massa- 
7,  of  Lowell,  with  a  percent- 
important  matters  .1 

■  Thursday    morning    meeting    was 

the   pension   commit! 
■1   of  establishing    a    | 
•for  the  support  of  indigent  1  1 

sickness,  accident  or  old  age 

'able  to  support  themselves,  a-  pro 

(  by  the   Ladies'    National    Auxiliary 

-    E     A  motion  was  adopted 

ing  the  matter  to  the  commil 

•  and  means. 

ir   publishing    the    National 
i  vr  for  a  period  of  five  years  corn- 


January    I,    IQIO.    v. 

the  contract   finally  being  awarded   to   I. 

Niagara   Falls,  Mobile.   K 
in  Baj  and  Atlantic  City  were  bidder-  for 

.  convention,   and  after  .1 
session,  during  which  several  ballots  were 
taken.  Rochester  was  selected  as  the  place 

of  next  meeting. 

Iii   thi    In.    .mil     \cciil.  nt    department 
t!ie  auditing  committi 

papers  and  accounts  correct,  with  2886 
members  and  a  balance  in  the  treasury  of 
$3312.73.       Nine    candidates     were     in     the 

field  for  the  office  of  secretary-tn 

J.   Douglass   Taylor,  of   New   York   City. 

winning  on  the  final  balli  il 

Election  of  officers  ional  bod) 

resulted  as  follows:     W    J    Reynolds,  of 
Hoboken,  X.   I.,  president;  Carl  S    ! 
1  il      I  »i  m  er,     vice  president ;      Fri  .1     W. 
Raven,  of  Chicago,  secretary;   Samuel   B. 
Forse     of     Pittsburg,     treasurer:     A.     C. 
Strickland,  of  Richmond,  \ 
Gilbert  J.  Gibney,  of  Mobile.   Ala.  door 
keeper ;  trustee  of  the  National  I 
for    a    period    of    five    years.    William    M. 

McLean,  of  I: 

Altogether    there    were    about    400    dele- 
gates  in    attendance. 

The  Ladies'  Auxiliary 
All  ihr  sessions  of  the  twelfth  annual 
convention  of  the  Ladies'  Auxiliary  were 
held  in  Convention  hall.  Southern  hotel. 
The  c  nvention  opened  with  a  violin  solo 
by  Master  Edwin  Shoemaker.  This  was 
followed  by  prayer  by  Rev.  1  >.  A.  Clark. 
The  address  of  welcome  wa-  delivered 
by  Mr.  W'irnnl  and  the  response  was  by 
Past  National  President  Matie 
Arsdale. 

b)   Mrs.  Clarl 

were   gr  I,   when,   after  another 

Master  Edwin  Shoemaker, 
Rev.  1).  A.  Clark  gave  a  very  abb-  address. 
A   pleasing   featun  ion   was 

the    presentation    to    National    \'- 

from  the   Illinois  auxiliaries:      Peoria   No. 

go;    and 

Excelsior  No.  3.  Chicago.     The  president 

i.j,  manner. 
for  the  ensuing  year 
resulted   in   the   choice   of   the    following: 

1  a  Weaver.  I 
dent:    Mrs.    Xella    C.     Moor..    \\ 
Mass..    president:     Mrs.     Daniel     !> 
Cincinnati,  vice-president:   Mrs.  Margaret 
tin,    Chicago,    recording    secretary- 


Mrs.  Emma  1..  Stone,  Framingham 

■  .   Mrs.  Anna  C.  Tetlow,  I 

chaplain:    Mrs.    Ellen    A.    Hogan,    I 

per. 

i \t  Features 
nres    Were   m 
ing,    and    in.  In  I  Hi  ntangy 

park,   the   city   pumping   station   and    filtra- 
tion  plant,    trolley    trips   abo 
smoker,  a  lecturt   on  "Metallurgy  as  Ap 

plied    to  .  s    and    Fittin 

K.    Ilh. .il.   of   Cincinnati,   and   a 
ill<  entertainment  at  Memorial  hall. 
One  ..f  the  entertainment  featun 

minstrel 

show  by  the  Kutcrpcan  Ladies'  Chorus, 
a'  the  Sou' hern  theater,  given  with  the 
compliments  of  the  local  Ladies'  Auxiliary. 
ball  game  betw  een  the  packing 
men  and  valve  men  of  th<  Exhibitors' 
ither  interesting  fea- 
ture.    The  valve  men  won,  n  to  7. 

NATIO  :  \TI0N 

The  inn    officers  of  the   National   Ex- 

iation    were    chosen    as    fol 

lows  :      William   I  .     ! 

Brothers,  president:   William   I).   Purcell, 
of  Quaker   City    Rub  ...    vice- 

'  :  1  larry  Ashton,  of  the  Ashton 
Valve  Company,  secretary:  M.  I'..  Skin 
11.  r.  of  the  James  McCrea  Company,  treas- 
urer; executive  committee — Hudson  Dick 
■  mpan;  ;  Robi  rl 
E.  Mill-,  of  the  Hills.        .  1     mpany ; 

Frank   E.   Ransley,   of  '  irei  ne,    1 
G    D.   B.  Van    1 

Machine      Company:       Homer 
Whelplev.  of  Strong,  Carlisle  &  Hammond 

On   Friday  evening  the  convention  was 

brought   to  a   close   with   a  grand   ball   at 
U.    C.    T.    hall.     The   adjourned 
..f  the  morning  was  taken  up  and  the  new 
officers  installed.     Following  the  installa- 
her  was 

a    magnificent    silver    service    and    by    the 
organization    the    official    pas:     pi 
gavel.       The    silver    service     consi 
more  than  lift-  ■  ware  in 

handsome  mah  lets.     Following 

mony    incoming    Presidi  1 
nobis    was    presented    a    handsome    ivory 
gavel,    with    silver    bands    and    it 

William  J    Reynold-,  by  his 
1909" 
The    installation    of   thi     I  adies'    Auxil- 
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i     Mrs. 
a  hand- 

' 

lenl    Herbert    E.    Stone     a 

':.  chain  and  Masonic 

emblem,  as  a  token   of  their  esteem,  and 

- 
ind  also 
■    Si 
dent  Walter  H  Massachusetts. 

The  Exhibits 
The    mechanical    exhibit    in    Memorial 
hall   was   declared   to  be   the   largest   and 


Iceye   Engine  Company. 
Leadville  Milling  and  Improvement  As- 

■  .   lead   and   silver   1  res  and   tripoli. 
X.   N.   Roberl 

W.  Lord  Company,  boiler  com- 
pounds. George  W.  Lord,  Edward  Mc- 
Carthy. C.  M  Brown,  William  Hulver- 
stone,  B.  L,  Lord.  Si  uvenirs,  leather  purse 
and    barrel    watch    charm. 

1 1.  B.  t-'ndi  rwood  &  Co.,  cylind 
ing  machine,  portable  crank  pin  turning 
machine.  "St.  John"  cylinder  packing,  vac 
mm)  dashpot,  safety  suction  valve  for  am- 
monia compressors,  etc.  E.  J.  Rooksby, 
rawford.  Souvenir,  hook  of  use- 
ful  information. 

Ohio  Grease  Lubricant  Compan 


l'ille.N  1'ackini;  and  Flue  I '.rush  Man 
facturing  Company,  tuh.  cleaners,  packin 
■  Briggs"   pa.  I  nd    gasket  cuttt  ■ 

M.  E.  Briggs,  Cirant    I.  Kawson.  Souven 
watch  i'  li 

Bayer  Soot  Blower  System.  !■".  Walk 
Maury,  E.  K .  B  1  Icorgc  S.  Bak 

Souvenir,  pencils. 

Westwater      Supply      Company,     "\ 
1  hain  hoist.     D.  O.   Keinolil.     j 

Xational  Engineer.     S.  J.    Hamilton, 
E.   Reilly,   F.   M.   Bailey,  j.   W.   Lane,  ] 
S.   Kenfield 

Westinghousi    Companies,  portable  n  I 
tor-driven    air    compressors,    stcam-drh 
air  compressor.  S.   11.  Mills.  T.  11.  Par. 
Pittsburg;    R     W.    Williams,    Cincinn; 
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finest  ever  held  at  an  N.  A.  S.  E.  conven- 
tion. Following  i-  a  li-t  of  the  exhibitors 
anil  represent..' 

Fairbanks- Morse  Company,  Cleveland- 
Cincinnati  branch,  tire,  steam  and  power 
pumps.     H.    \V.    Vine,    I!.    M.    Br< 

F.  R.  • 

Homestead  Valve  Manufacturinf 
pany,    also     Columbus     Mill    and     Supply 
Company.        P.     L.      Rhodes.     Souvenirs, 
paper  cutter   and   bl 

The  Browned  Company,  engines  and 
boilers.  H.  V.  Xcff.  Souvenir,  magnetic 
splinter  remover. 

Liberty  Manufacturing  Company,  tube 
cleaners.  "Twin"  strainer-separators,  feed- 
water  regulators,  oil  filters,  water  columns. 

G.  R.   Noble,  assistant   sales   manager:    11. 

rial;   D.   S.   Tucker.   Cleve- 
land   manager.      Souvenir,    leather    note- 


lubricator  and  grease.  F.  W.  Rogers,  W. 
S.  Hissem,  .1  C  Ross,  G.  Mull.  E.  E. 
Miller,  Souvenir,  cigars  with  company's 
own  band. 

Northern  Equipment  Company.  "Copes" 

emulator      J.    I).    Pounds,    1.. 

S.  Taylor,  L.  J.  Murray.     Souvenir,  cigars. 

Manning,  Maxwell  &  Moor.-,  Ashcroft 
Manufacturing  Company.  Hayden  &  Derby 
Manufacturing  Company,  Consolidated 
Safety  Valve  Company,  Hancock  In- 
spirator Company.  L.  M.  Brigham,  C. 
Monroe   Smith. 

il     Electric    Company,    direi 

nected   1  tor   unit,   sw  itchboard 

and  tungsten   lamps;    fans,  new    luminous 

magnetite   arc    lamp,   heating   devici 

T.  V.  Gantt,  Cincinnati:   I  )r.  Loewinstein, 

of  steam-turbine  department.  Lynn,  Mass.. 

engineering    department  :     W      S.    Culver, 

Cincinnati. 


M.  J-I.    Burchard,   G.    1).    B.    Vai 
Si  mvenir,  watch  fob. 

Trill   Indicator  Company,  indi 
I..      Trill,     1..     T.      McElroy.       Son 
patented  hook   for  indicator  cord. 

Sight    feed    Oil    Pump    Company, 
feed     'il    pumps.      W.    I-'..    Richard 
waukee ;   L.   G.    Einlay,   Cleveland.  -k 
nir,   paper   clamp. 

Revere  Rubber  Company,  packin 
W.  1  mdgion,  \  ( '  Kingston.  L.  H. 
Souvenir,  watch  fob. 

McLeod  X-   Henrj   Company,  boil' 
arch,    arches    and    jambs.    "Foote's' 
combustion    arch.      John     H.     I 
manager  N'cw   York  office;  John  II.    "' 
Jr.      Souvenir,   cigar   lighter. 

Anchor     Packing     Company, 
sheet,  automatic  expansion  plunger."'' 
and    semi-metal    packings.      F.    A.  •°'1 
Detroit :   F.   G.   Bremer.  Columbus  •  L 
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incinnati ;  E.  11.  Morrison,  Phila- 
dclpln.i  .   .1     I  .    I  dwai  ds,    Pittsburg 

head   Manufacturing  Company,  re- 
turn, nonreturn  and  vacuum  steam  traps. 

Abrahams. 

>  ork   and    New   Jersej    Lubricant 
Company,    non fluid    oils.      J.    D.    Kelvie, 

.irk. 
Hills,     McCanna    Company,     force-feed 

ing    pumps.      R.    T.    Hills.    \V.    R. 

Finlay     &    Co.,     rurbo-Blowers, 

Blackburn-Smith      feed  water     filter     and 

xtractor.     L.  G.  1'inlay.     Souvenir, 

imp. 

\     \V     Cadman    Manufacturing    Com- 

dman  blowoff  valves  and  alumi- 


Cleveland  Feed  Water  Regulator  Com 
paru, .      "(  leveland"      boiler      fi 

R     I     Bissett,    J.    B.    Young- 
blood. 

Penberthj      Injector     Company, 
berthy  Engineer  and  Fireman."  George  S. 
1  lamm 

Manufacturini    • 
pany,  Desmond  injector-.  :nul  bra- 
il.   11.   Dowell,   A.   C.   Mill 
nut  paper  wi  i 
Dodge   Manufacturing  Company,  water 
softener.     George    \Y.    Matthews,   W.    E. 
Galway,  "Bert"   Richards. 

is  Manufacturing  Company 
tal  pi  lish      11.  1  [armstad. 
G.  M.  Davis  Regulator  Company,  Davis 


B.     M.     Bulklc)        S'  i  almctto" 

\ll.anv  Steam  i  i 

return  and  nonreturn  traps.     Thomas   F. 
Ryan.     Souvenir,   post    ..mis. 
■  Philadelphia    Lubricator   and    ! 
Hiring   i  fohn    F 

I  ew  is.  |i    k  i  if  cards. 

i  \   Son,  "Mi 
corrugated-furnace  boilers.     "Glyco"  pro 

i  ing  metal.     J     I 
E.  Skinnei      Souvenirs,  papei   weight  and 

Mound    Tool    and  i  ompany, 

\    F,  Lange- 
nohl,    W.    R,    K  Souvenir,   Utter 

opener. 


babbitt   metal.      R.    W.    Cadman,    A. 
in.     Souvenirs,  pencil  and  comb. 
Kieley   Steam   Specialty   Corn- 
ley     steam     specialties.       E.     X. 
irphy. 

Valve    Company.    Ashton    pop 

gages.       Harry     11.      \shton, 

nir,   pen  and  pencil. 

e-    Compound    Company,    boiler 

:      H.  F..  Tribbles,  \V.    F.   F.bert, 

>re  Brommenschenkel, 

k,  J.   P.   Everitt.   R.   S     Everitt. 

"Hawkcye"  watch   fob. 

nd  Rubber  Company,  packing  and 

ds.    W.  E.  Hardy.  David 

'■    Jr .    J.    R.    Bailey.      Souvenir,    the 

Hamond  Girl"  picture. 

W  illiam  Powell  Company,  Powell  valves 

ds.     Charles   F..   McFarlan, 

nrles  Cullan.     Souvenir.   "White   Star" 


■   reducing     valves,     Davis     steam 
trap.    J.  C.  Kinsley,  M.  D.  Neely. 
Cling    Surface    Ci  mpany,    "Clii 

iuvenir,   puzzle- 
card. 

Keystone   Lubricating   Company,   "Key- 
stone" grease.    C.  A.  Hopper,  L.  L.  Lacey, 
T.   W.  Armstrong,  C.    M.  Gilbert,   M.   B. 
Urquart,      L.      A.      ' 
'■■rush. 
Amei  ican  I     Valve 

Manufacturini;  Company,  recording  gages 
and  indicators.     I'..   H.  Webster. 

i  hacher  &  Co., 
shaking  grate.    Georg«   II.  Thacher,  Jr. 

The  Griscom-Spencer  Company.   Reilly 
multicoil    feed-water   heater,    Reilly    (  F.b 

sen)    grease  extractor.     R.    I     Pal 

Greene.  Tweed  &  Co.,  "Palmetto"  pack- 
ing, "Favorite"  wrench.     F.   E.   Ramsley, 


Mining   World.     J.   W.    Holman,   P.  J. 
am. 

F  R  Low,  C.  W.  Dibble, 
"Jack"  Armour,  F.  L.  Johnson,  (  ).  Mon- 
nett,  \.  J.  Bamford,  C.  N.  Heard.  J.  B. 
Barrowman,  W.  B.  Sellers,  G    W.  Beattie. 

Under      Feed      Stoker      Company      of 
America,  Jones  undi  Wil- 

liam T.  Johnson,  W.  R.  Faben.  Souve- 
nirs, mirn.rs  and  Jones  stoker  paper 
weights. 

Erie  Foundry  Company.  "Erie"  stokers. 
J.   A.   l.eiter.  J     S     Van  I    : 

Lagonda  Manufacturing  Company,  tube 
Malli  y,  W.  J    Pal 

I     II     Johnston.    II.    F.   Weinland,  C.   F. 

i  (liver  Hanse.  E    E.   I  latter.  M.  M. 

Souvenir,  ki 
Peerless    Rubber    Manufacturing 

pany,     "Rainbow"     sheet     and     "Pi 
(Continued  on  M.V>'  55o) 
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POWER  M  NGINEER. 

Watch  the  Safety  Valve 

gland,  resulting  in 
tin  death  of  three  nun  and  injuring  an 
equal   number.     The   engine    in    q 

ix  coupled  type 

and   had  been  built   onl> 

..   working   pressure 

It  had  twice  been 

tested   b)    water   to   240   pounds   without 

producing  am   permanent  deflection,  once 

with   steam   to  and    from   all 

appearances  was  will  made  from  excellent 

material. 

The  boiler  exploded  under  unusual  cir- 
cumstances. As  briefly  expressed  in  The 
on,  there  wire  two 
,ttom  safety  valves  on  a 
manhole  ever.  The  joint  leaked,  and  in 
remaking  the  joint  il  was  necessarj  for 
the  steam  litter  to  dismount  thi 
valves.  The  joint  was  made,  the  valves 
put  back  in  place  and  a  report  made  to 
the  foreman.  Nexl  day  the  engine  was 
taken  out  in  the  yards,  and  in  a  very 
short  time  the  pressure  gage  indicated  200 

with    the    hand    pressinj 
against    the    stop.      There    was    plenty    of 
water  in  the  gage  glasses,  although  the  in- 
jectors had  refused  to  work.     B<  I 
the  gag<  glasses  broke  and  the  engine  was 
taken  back  to  rwo  men  began 

nd   at   this   moment   the 
boiler    exploded. 

From  the  facts  that,  although  il 

were  loaded  to  begin  lifting  at   145 

OW  hard  at   I5S  pound-,  they 
would   not   move;    that   the   pre- 

ors    i"   •■'.  irk   and 
broke   tl 

conclusive    evidence    that    the    boiler    ex- 
pli  ided  from  over  pi 

ration    of   the    safety    valves.     To 
make    tl  >n    more    plausible,    it 

'n'ned  that  all   Ramsbottom   valves 
tj  link  to  pn  \  enl  the 
valves  and  lever  from  being  blown  away 
if  tlie  spring  breaks.    Washers  1  f  various 
thickness  are 

on  the  sprint;,  and  adjustment  i-  always 
made  to  give  the  slot  in  the  safety  link 
ample  clearance.  Il  is  only  natural  to 
suppose  that  the  litter,  who  was  called 
away  from  the  job  several  times,  got  con- 
ul  the  washers  and  put  the  thick 
washer  above  instead  of  below  on  the 
central    pin.      This    would    lock    tl 

in  clearly 
the  cause  of  sticking    fast. 

In    American    stationary    practice    there 
are    no    valve-,     to    our    knowli 
similar  make,  in  which  by  at 
washer-   it   would   bi  lock  the 

lit   to   its   seat.      It   i-   ei 

r,    to  have   the    same   condi- 

-     from  various  causes.     In  many 

plants    the    safety    valve    blow-    only    at 

rare    intervals.      Such    an    occurrence    is 

1(  oked   upon   :  m,   and   the 

.  that   the   engineer  is  never  posi- 


the   valve   opening  at   tin    | 
for  which   il  is   set,      li   is  not   an 

a    the  old 

lever   type   to   stick    fast    to   its    .cat   either 

ig.    and    even  in 

the   pop    safetj    valve    some    delect    might 

!\    interfere  with   it-  operation. 

It   1-   surelj    no  great    hardship,   nor  an 

extravagant  try  thi 

safety  valve  at  least  once  a  das.  Kaist 
the  pressure  to  the  point  of  blowing  ml 
note  the  gagi  I  he  safe  side  is  best,  UK 
a  knowledge  that  all  is  right  will  repay  th< 
effort. 


Seaweed  and  Condensers 

The    engineer    who    run-    a    plant    upoi 
bore   can    usually    tell   a   story  0 1 
condenser  troubles  due  to  the  clogging  0 
the    suction    mains    bj     seaweed.      No  sot 
■  il  cribbing  or  screening   has  been  yet  del 
vised    which    will   at    the   same   time  kec 
the   marine  growth   out   and   let   the  watt 
-:■  ith     !!lh    ii  in   freedom. 
This  apparently  trivial   factor  has  bee 
the  most   important   difficulty   with  whir, 
the   Redondo   station   of  the   Pacific  Ligl 
and   Tower   Company  has  had   to  contero 
This  i-  a   beach   plant   located  at   the  sc; 
town     of     Red- 'lido,     eighteen    mik 
I  1  is      Angeles        The    pla 
1-    situati  d    quite    a    distance  bai 
from   the  surf   line. 

It  would  be  impossible  on  account  of  tl 
variation    in    the    beach    contour,    durit 
storms,    to    employ    a    canal    system   or   1 
tunnel  or  conduit  system  for  the  circul; 
ing   water.      It   has  been   necessary  to  u 
a    circulating-water    suction    lini 
on   a   pile   trestle    considcrabl) 
high-tide  or  wave  line.    The  lengtl 
tion    and    return    lines    totals    about    [J 
feet.       Even    at    the    distance    wl 

■    1-  carried  out   into  the  ocean,  ii 
impossible    id    place    the    sin  tii  m 
any   considerable    depth    In  low    mean   1 
title.      During   the    storm-,   which   are   f 
quent,  the  ocean  bi  d  is  scoured  out,  nr 
-and    i-    piled    up    to    a    depth    ol 
to   10  'feet,  and  the  suction   inlet  must 
free    fn.ui    hindrance    due    to    thi 
tlrifts. 

The  seaweed  accumulates  in  great  qn 
and  during  certain  seasons  of 
year  there  are  heels  of  kelp  which  exti 
for  miles  and  are  carried  up  and  di 
the  beach  line  by  the  ocean  currents.  I 
kelp  and  seaweed  extt  nd-  to  an  ap 
depth  below  the  water's  surface  and 
n  seasons  of  the  year  i-  so  thick  1 
the  large  strainers  (approximati 
in  diameter  by  20  feel  in  lengtl 

d    tight    and    the   entire   suction 
from    the    beach    back    to    the    inlet    8 
tilled    solid    with    this    mas-    of 

m   of  straining  ever 
\ise.l    and    so    far    thought    of   thi 

to  lake  care  of  this  accumulafi 
and  permit  a  continuous  operatinirot  e 
circulating  lit 
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Those  who  have  been  to  Catalina  island 

off  the  coast  of  southern  California,  and 

ne  around  in  the  glass-bottomed 

lvc  been  shown  a  dense  submarine 

of    almost    limitless    variety.      In 

11    water   of   southern   California 

rine  growth  thrives,  and  seems  to 

■bed  it-  foliage  at  different  s< 

I  during  storms,  giving  an  almost 
!    annoyance    in    tin 
ulating     linos.      During     certain 
months   oi   the  year,   the  accumulation   of 
h  that  with  duplex   linos  it 
Ic  to  alternate  these  linos,  clean- 
ing the  strainers  every  few  hours. 
.1   fairly   continuous   suppl)    of   circulating 
["here  is  a  considerable  period  of 
the  year,  however,  when  even  with  a  large 
■   men  it  is  impossible  to  clean  the 

-  with    sufficient    rapidity   ti 
is  nuisance. 

It   \\.>uld   appear   to   a    layman    that   by 

:   piles  or  something 

-ort    around    the    suction    intakes. 

ill    troubles    duo    to    seaweed     would    be 

1 .     Engineers  acquainted  with  the 

us    toll    11s,    however,    that    during 

the  quiescence  inside  of  this   pii  1 

,ild   cause   the   sand   to   till   into   it 

flow  of  water  thus  w  ould 

There    would    also    be    an    ac- 

marine  life,  crabs  and  the 

hich    would    grow     inside    of    this 

nclosurc     and    eventually    cause    trouble. 

The  inlet  portions  would  becomi 

.nd  the  flow  materially    impeded.     In  ad* 

the  larger   varieties  of  seaweed. 

here   are    vast    quantities    of    a    fine    sea 

rhich   flows   endwise   in   the   water. 

ich     would     penetrate     the     finest 

ild  be  reasonably  used.  This 

cumulates   in   the   water  boxes   of 

rs,   making    it    necessary    for    fre- 

ihutdowns.      At    Redondo.    having 

--  upon  each  unit,  they  .'lean 

•    at    a    time,    operating   both 

■   the   engines   on   thi    si  cond  con- 

luring  the  cleaning  process.     Such 

mid    be    impossible    with    a 

station,    as    ordinarily    equipped, 

■    per  turbine 

ii  in  of  affairs  a  steam 

would   simply   lie  down,   making  it 

to  reduce  considerably  the  load 

the    plant.      A    turbine    recently    pur- 

•     Coast     plant    has 

teed  peak  load  of  15.000  kilowatts 

nning  condensing.     The  maximum 

ranteed   for  running  11011 

-  o  kilowatt-.     Even  then,  it  takes 
II)   the  same  amount  of  -team  that 

take  under  peak  load  condensing. 
the    turbine    to    operate    noncon- 
-    with    no    cutout    valves    between 
'tie  and  condenser,  the  condenser 
become    overheated,    with    the    ro- 
ll familiar  to  all  marine  engineers.     On 
-  tming     operation     of     the     circulating 
'   would  I"-  found  that  most  of  the 
kings  would  leak  and  the  trouble 
salt   in  the  boilers  would  be  very' 
It  is  the  belief  of  the  designers 


turbines     were     installed 
Redondo    plant,    with     on< 
turbine    and    without    cutout    valvi 

-imply      find      the      trouble-      due 
to      salt      water      in      boil<  I 
that      thej      w<  uld     shut     the     1 
down  rather  than  operate  noncondensing, 

and   this   opinion    i-   hi  on   the 

coast   who  are  operating  tui 


Power  Plant  Jumbles 

Simplification  and  standardization  are 
two  elements  which  should  have 

weight  when  proposed  power 
plants  are  being  considered.  I  he  idea 
should  not  be  carried  to  extremi 
ever,  as  the  most  simple  device  is  not  al- 
ways the  most  efficient,  and  bi 
certain  device  will  servo  for  one  purpose 
is  no  reason  that  it  will  do  equally  as 
well  for  another  of  somewhat  similar 
nature. 

The  slide-valve  engine  i-  simple  in  con- 
struction, when  compared  with  a  Corliss 
type    of    engine,    but    it    is    not    to    bi 

pared  with  it  in  the  matter  of  efficiency. 

An  old  cylinder  boiler  will  produce  steam. 

but  is  not  considered  at  all  suitable  foi   a 
modern  -team  plant. 

Standardization  of  equipment  is 
able,  both  from  a  financial  and  an  artistic 
standpoint.  Take  the  boiler  room  of  a 
power  plant,  regardless  of  dimensions,  if 
the  boilers  are  of  the  same  design  and 
size  they   make  a   less   expensive  installa 

11  as  if  the)  were  of  d 
sizes  and  of  many  makes.  Naturally  it  is 
rk  properly  to  install  them  as  the 
layout  for  "tie  battery;  also,  the  piping 
and  fittings  of  one  will  be  duplicated  in 
the  other,  and  the  necessary  supply  parts 
for  renewals  will  be  suitable  for  any 
boiler  in  the  plant,  thus  eliminating  the 
necessity  of  keeping  in  stock  a  largo  as- 
sortment   Of  S] 

As  an  illustration  of  this  point 
tain  power  plant  has  in  its  construction 
a  curious  collection  of  apparatus  of  which 
a  number  of  different  manufactures  are 
try.  try 
.again"  had  evidently  been  adhered  to,  on 
the  part  of  thi 
are    return  tubular    boilers,    several   types 

of  water-tube  boiler,  slide-valve  engines 
and  turbines,  and  a  tine  array  of  auxil- 
iaries. Picture  such  a  plant,  and  then 
it  with  one  where  the  boilers 
are  all  of  the  same  size  and  make,  the 
engines  of  the  same  type,  even  though 
they  may  be  of  different  sizes,  which  is 
ne  rcpre 
sents  an  old  curiosity  shop,  the  other  an 
uptodate  business  enterprise. 

Such  methods  of  power-plant  design 
savor  greatly  of  the  methods  employed 
years  ago.  when  a  plant  was  put  in  and. 
owing  to  lack  of  foresight  or  ignorance  on 
the  subject,  the  demand  soon  becann 
greater    than    the    capacity    of    the    plant. 


ill.  d    in  .111  additional  nun 

the    load    ini   ■ 
When   all    available    space   had    bi 

cupicd   the   building   wi  ed    and   the 

ind    gen 
led   to  again, 
such    conditions    i 

■I.    and    it    is    small    wonder 

that     mail)     of     the     smaller     install,!  i  mi,   . 

ua\  e    up 

the    light    and    either  the    field 

or  built  more  mi  idem  plants  with 

Itpul    and   of  a   standard  d( 

That  such  methods  should  be  followed 
toda)    is   assure, ih    a    lack    ol    judgment, 
and    while    the    idea    may    not    be    carried 
far  as  it  was  in  the  old 

Of    -team    plant,    the    germ    i.s    present    and 

in    undesirable 

■ 

It    may    crop    OUt    in    the    matter   of   eon 

densers,   where    several    different    1 

are    installed,    or    in    the    design   of   pumps 
for     supplying     the     cooling     water,     feed 

water    to    the    boiler,    or    other    p 

There    is   scarcely    a    Steam    plant    in    which 

cannot  be   found    several   designs   of  ap- 

tsod    for    the    same    purpose,    and 
there    must    be    a    reason. 

One  re.1-1  in  i  ...  tw-o  men   look 

line  thing  with  the  sain. 
Because  of  this,  what  may  be  a  satis 
factory  device  t"  one  chief  engineer  will 
■  iked  upon  with  favor  by  the  next 
chief,  and  naturally  when  another  device 
for  the  same  purpose  is  required,  the  new 
chief  will  install  the  design  that  best  meets 
lus  views.  The  apparatus  may  be  of 
equal  reliability,  but  the  difference  of 
opinion  of  the  two  men  decides  for  or 
against 

1  r.     and     perhaps     most     1 
E01    different   di    ign     oi   apparatus 
is    due    to    the     fact     that    a    mistake    was 
made  in  the  original  selection  which,  when 
put   to   tile   te-t    in   everyday   operation,   did 
not   come   up   to   what    was   originally  ex- 
pected     This  may  be  due  to  a  misrepre- 
sentation .a-  to  it-  ability  to  do  the   work, 
'lie   part   of  the  de- 
is    to    just    h    ■  will    act 
and   what    it   will   really   do.      Naturally,   if 

another   type    will    be    installed    when    one 
i-   desired,   and   in   thi-   manner  an   array 
of    different    designs    is    In 
plant 

\-  .1  preventativi  t"  such  condition  aris- 
ing, a  careful  study  '  tion  that 
will  be  met  with  is  essential,  and  when 
ilii-  i-  don,  there  will  be  a  simplicity 
of  design  and  a  standardization  of  ap- 
paratus. 


from  peat  by  treat - 
'her  with  sulphuric  acid  and  fer- 
menting  with    a    special    yea 

yields  forty  three  gallons  of  pure 
spirit  at  one-fourth  of  the  cost  of  potato 
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Si  If,  Stephen 
,berly.    II.    J-    Neff. 

■  .    McNaughton    sectional 

.  ilve    Manufacturing    Com- 
W.  D.  Hosley. 
ir.    "Monarch"    button. 
Iph  Brandt,  "Zena"  and  "Seldon" 

' 
ps.     M    1'.-  Skinner,  F.  P   Upson. 
ir.  office  Mi'  ' 
Scully  Steel  ami  Iron  Company,  "Ever- 
ilowoff  valve.  H.  B.  Han 
nir,  lead  pencil. 

ns  boiler.     \V. 

P.  1.. 
Vanda     Company,     "Vanda"     packing. 
Dickerman.      Souvenirs,    leather 

card  ease  tor  men.  purse  for  women. 

n 
A.  Morris. 
Hoppes   Manufacturing  Company,  Hop- 
Lie  pans  ami  exhaus 
I  liarles  Hoppes,  .1.  F.  Ware. 
nheimer       Company,       "Lunken- 
heimer"   valves   and  A.   0. 

Brown.   C.    Davis,    1  A.    W. 

j      Elliott,    William    Schmitt, 
I..  Kramer.     S  I   folding  rule. 

Garlock    Packing    Company,    "G 
packings      C    1'    0 

Carr.    I-:.    A.    Smith.    T. 
ir.    ileek    of    cards 
Arrow      Boiler      Compound 

r    compound      F.    A.    Fosti  r,    1 '     F. 
Adams.      Souvenir,    matel 

Triumph    Ice    Machine    Company,    am- 
monia fittings  and  refrigerating  machinery. 
II     r>.   Pownall.     Souvenir,  celluloid  rule. 
Dixon       Crucible       Company. 
Dixon's  graphite.     F.   R.   Brandon,  1..  W. 

Jenkins  Bros.  Jenkins  valves  and 
'•/I  packing  William  l.e  Compte,  Frank 
Martin.  C.  F.  Rcckwith.  II  C.  McLaughlin. 

Practical  Engineer.  A.  i.  Rice,  E  R. 
Shaw,  I 

American    Steel    and    Wire    Company, 
I  and  copper  wire.     C.  S.   Knight.  Jr., 
J.     ]  -.      T.     Merrii 

Chandler. 

D.    T.    Williams    Valve    Company.    Wil- 
liams   valves    and    brass    good*.      C.     R. 
as,  I)   T.  Williams,  11    J 

Kent  '  Lubricating     Company.     "Kent" 
.-<•.     L.   II.  We-t.      Souvenir,  notebook. 

Southern  Engineer.  W.  R.  C.  Smith.  J. 
Willett  Smith.  II.  II.  Kelley.  R.  W.  Lark- 
in.  W.  S.  Cushion.  Charles  W.  Hill.  Wil- 
liam  Ayres,   S.    B.   Koons. 

Mechanical    Rubber  Company. 
packings.     W.   E.  Sanders.  H.  T.   Fryant, 
Charles  B.  Her,  W.   A.   Frise.     Souvenirs, 
"Marco"  pipes. 

Crandall  Packing  Company.  Crandall 
packing.     J.  M.     Chapman.  A.  X.  Beadle, 


Morrison, 
C.   Green. 


Company. 


iber  28,  [909, 
J.   C   Stout,     Souvenirs,    watch    I 

UpS. 

Chapman    Valv<     Manufacture     - 
pam,    standard    and    electrically  1 
Chapman   valves.     \Y.   G.    Cummings,    Le 
Souvenir,  hand  mirror. 
Allis  Chalmers  Company,  turbim 
and    motor-driven    air   compressor.    F.    I. 
>  II.  Wyman.   Souvenirs,po 
II.  W.  Johns  Manville  Compaii) 
;'  ds.     S.   M.   Hi], Inih, 
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Detroit  I  ubrii 
C.   H.  (  rockett. 

Strong,     1  arlisl.     8     11 
!'■'">■    steam    specialties.      I       P     Strong 
ll"""'''   Whelpley,   J    1      Vlurdock,    \     B 

Souvenir,     pocketbopk     containing     $1000 
I    in    North    Vmericai 

•  I. m      I,. 

Sons,    "Albany" 
So   venir,  ci 


SSi 

gines.    F.  II.  Thomas,  M.  A    In.  ,1    B    B 

Will,. 1 

1 1    W.  Miller  Supply  Company,  "Dodge" 

pu'i'  ys    1    0     '..  1  * i,  w    r 

nd  alumi 
num  poi  ki  i 

\"'"'"-     I   M.  Walton,  A.  I).  Ferguson. 

v  "  v'"1'  rson,  \n.l,  rson  trap  and  en 
gine  room  oil  iltei  I  11.  VIeyer,  II  I 
Meyer,    I     P    1  ounsbui  | 

v  W.  Chesterton,  pa  kin(  H.  G.  Ray- 
mond.    Souvenir,    poi   1  ai      mat 

"i1""  s  '  pany,   Squires  steam 

specialties      I     1      Squir,    .  I      1     Squires 
Charles     V     Siegri  ,.    G      W.     >,,,  |    ... 

'     auto    trail  Ei 
hall. 

1  ;M|]"         '        I  iy,   valves   and    steam 

Pecialtii         1       B.  Mann,    Wallao      Hi 

Causland,    Bertram  Richards      So  1 

hand    "  '  'omen,    "Dart"    union 
wat<  h  fob  for  men. 

France   Packing   1  pany,  packings.    \ 

w-    France,    J.    F.  Boreland,      Souvenir, 

Pn'H»P     Carey      Company,       ti  am  pipe 

D.  I     V Iward,  R    E,  1 

N,':v'  nil     1 1  let   on  asbesti 

Heine    Safer.)    Boilei    Company, 
tube   boilers.     J     I  ■'.    Whittles!  > 

Manistee    tron    \\  ort  .    valveless    feed 
pumps.     W.  G.  Sin,..  Mrs.  W.  G.  Sims 

Michigan    Lubricator    Company,    lubri 
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VEXTIOX.  [3i    toog 


Skinner.     Souvenir, 


McKinl 

storm  mat. 
Parmelee      Wrench      Companv.      pipe 
\    L.   Feiss,   Mr-     \    1     Feiss 
'  'venir.   pocketbook. 

Wright  Manufacturing  Companv.  also 
"stw  Separator  Company,  Wright  water 
l»mns  and  Austin  separator.  \V  \| 
'amberlin.  Jr..  Charles  W.   Locker 


"N     B     O."     cators    1    ,ii    cups.    R    \     St, 

packings.     Richard  Foley.  Souvenir,  hard  Robert                                     "  '    ' 

r"';',";'.r'r,i!-         ,.           „  W.  B.  McVicker  Company,  boiler  com- 

V  C  Judd,  packings.     C    P,    Hock,  I  v„  , .,  „    u„. 

1..    J.    Wing    Manufacturing    1  case 

'urbine.f                     Judd.  H.  S.  Wheeler.  Crane  Company,  "Crane-tilt"  traps     C 

Souvenir,  engineering  1  i    Lindahl 

C  &  '                   Company,   Coriii     en  American   Radiator  Company    "Bundy" 


n  »\\  I.K  AM"  THE   ENGINEER. 


September  28 


- 
J.  W.  Rowe,    \    S.   \  -    White, 

ly,  wire 

S  mvenir, 

S    II.  Limbert. 
impany, 
John  Harl. 
Nicklin.     Souvenir,  watch   fob. 
International    Correspondence    S 

.  Misses 
Tamn: 

r  Citj  Rubber  Company,  "P  1'  1'" 
and  '"Ebonite"  packings.  W.  D.  Purcell, 
H.  A.  Howe,  A.  I)  Thompson.  Souvenir, 
steel  ■ 

Tii    Drug  and   Chemical    Works. 
1  boiler  compounds.    W 

\.  W.  Crouch,  K.  II. 

Ruhlman,  "Dan"   Delaney,   F.   Hardly,   II. 

Souvenirs, 

pockel    levels    for    nun.    perfumery    for 

women. 

Xew  Y'  rk  Belting  and  Packing  Com- 
pany. "Ruby,"  "Karbonite"  and  "Sala- 
mander" sheet  paekn  . 

can"  and  "Magic"  rod  packings.     Charles 
A.  Wilhoft,  Frank  S.  Ruddell,  B    I     Had 
Souvenir,       complete       engineering 
treatise    by    Wakeinan. 

Gem  City  Boiler  Company,  water  soft- 
ener.    II.  Russell. 

Hartford   Steam    Boiler    Inspection   and 
Insurance    Company.       Harry    Knowlton. 
1        pany. 
-  t  ompany. 
Emer    &    Hopkins    Company,    electrical 
supplies.     Mr.  Avery. 

Ridgway  Dynamo  and  Engine  Com- 
pany.   Ridgway   engines   and   dynamos. 


Ohio  State  N.  A.  S.  E.  Convention 

Meeting    one    day    before    the 
convention,    the   thirteenth    annual 
of  the  Ohio   State   X.   A.   S.    E    v 
in    the  ;us   of    the    Southern 

hotel,    Columbus,    September    13. 

Discussion  of  the   State  license  law  oc- 

I  the  time  of  the  <i 
1              .  losition  to  the  pi 

was    developed,    and    numerous    changes 
were   su  after   a    spirited    de- 

bate it  was  voted  not  to  make  an  ef- 
bave  the  law  changed,  inasmuch  as 
the  supreme  court  has  declared  it  con- 
stitutional as  it  now  stands  and  changes 
might  endanger  its  existence.  Among  the 
visitors  who  took  part  in  the  discussion 
were  John  Fahrenbacli.  of  Cincinnati,  who 
rly  experiences  with  license 

II  W.  Lane,  of  Chicago,  \V. 
J.  Reynolds,  of  Hoboken,  N.  J.,  Frank 
Yeager.  of  Cincinnati.  Robert  G.   I 

of  Cleveland,  and  R.  Baumgarten,  of  Ash- 
land.  Kv. 


Mr.   Baifmgarten  told  at   length  of  the 
which   have   1 
cure  a  State  license  law  in  Kentucky  and 

at    the    i  State    legisla- 

Al'ter   a    full 

I  luet  Examiner  Ken 
Columbus,   explained   the  position   of   the 

examining  hoard  with  reference  to  the   re- 
cent order  requiring  the  reexamination  of 
.    Assistant  Examiner  Howies,  of 
Cleveland,    also    spoke    on    this 

ntli  and  I  lamilton    both  asked  t<  r 
the    1910  convention,    1  lamilton   u  in 
a    vote   of    to  to    10. 

Officei  I    r    the    ensuing    year 

were:  F.  E.  Brammer.  of  lronton.  presi- 
dent; Harry  Eichhon  ibus,  vice- 
,  Joseph  .1  Vhler,  of  Cincinnati, 
secretary;  Volnej  VVeatherhead,  of  Cin 
cinnati,  treasurer;  William  E.  Feik,  of 
Akron,  conductor;  William  H.  Moore,  of 
Mansfield,  doorkeeper.    This  yeai 

special  act  of  th<    [909  •■  mention, 
had   been   arranged    for   national 
tion  week,  bul   next  year's  convention  of 
the  State  bodj   will  be  held  on  the  regular 
dates    provided    by    the    constitution. 


The  Efficiency  and    Fuel  Problem 


Some  interesting  observations  are  made 
Engineer  (London)  on  the  effi- 
wet  stations  and  on 
■  sa  v  ing  1  t  1  tel  a*  1 1  implished  by 
using  waterpower  where  it  1-  available. 
It  appears  that  in  the  boiler  plants  of  a 
street-ear  company  in  Cleveland,  0.,  the 
thermal  efficiency  was  approximately  8 
per  cent.,  that  is,  out  of  every  too  tons 
of  coal  burned  the  energy  of  but  8  tons 
was  delivered  to  the  switchboard  in  the 
form  of  electricity.  This  is  a  high  per- 
centage compared  with  the  average  over- 
all efficiency  of  British  steam-electric  sta- 
tion., which  i-  estimated  to  be  from  3.5 
to  4.5  per  cent.  Thermal  efficiency  is 
defined  as  the  ratio  of  the  heat  unit  sup- 
plied to  the  busbars  to  the  heat  units  in 

In  one   British   station  the  generation  oi 

more    than    10.000,000   heat    units   required 

more  than   18,000  tons  of  coal,  equivalent 

tly    more    than    4   pounds   of   coal 

The  estimated  mean 

calorific    value     of    the     fuel     was     12.500 

B.t.U.,    so    that    the    thermal    efficiency    of 

that   particular  station   was: 

3412.66  X  100 

=  0.70 

4.02  X  1250 

per   cent. 

A  three-year  comparison  applied  to  a 
number  of  distributed  power  plants  in 
Berlin  showed  that  the  overall  thermal 
efficiency  the  first  year  was  9.6  per  cent. ; 
the  second  year  10  per  cent. ;  the  third 
year  10.3  per  cent.  :  all  higher  percent- 
ages tli.  many  other  plants, 
hut    low    considering    that    there    was    a 


marked    increase    in    the    output 
each  year. 
Under  the  best  condition:   an  efficients 

of    much    more    than    11    per    cent,    canna 
he    expected        Ul   0     thesi        ;ures    are 

based    on    the    units    delivered    at    the    hus- 
ilie    hoses    111    trans- 
mission  1,,  1I1,'  consumer  not   being  taken 
ouni. 

From  tests  cai  1  i<  d  out  on  a  1.11  ge  nunj 
■    ating    stations   in   the    Tinted 
States,    the    various    losses    are    1 
as    follow  s  :      Boss    in    ashes    and 
6  per  cent.;   heat   lost   in   chimney,  22  per 
cent.;    that    delivered    to    auxiliary 
I.  isses  from  pipes,  7.  (  per  cent. ;  m 
auxiliary    exhaust.     587    per    cent        .m<] 
minor  losses.   1.47  per  cent.,  giving  .1  ton 
of  <)??7  per  cent.     Of  this  loss  5  ,,,-r  rent 
is    returned    by    the    feed  v\  ater    hi 
that  the  overall  thermal  efficiency   hecomjl 
9.43  per  cent.     Different  investigators  haft 
naturally    obtained     slightly     varying    re- 
sults, hut  where  the  discrepancy  1 
is  generally   fairly   evident,  and.  all  things 
considered,    the    net    results    are    not    far 
apart. 

Saving  the  coal  supply  by  the  substitu- 
tion   of   waterpower   is   not    as   feasible  in 
England    as    in    this    country.      The    190R 
output  of  the   Niagara   Falls  Power  Com- 
pany.   560.000.000   units,    to    various   large 
plants,   was   as    much    as   would   have  been 
generated    by    large   central    stations    from 
more    than    700,000    tons    of    coal,    and   if 
the    plants    which    used    this    power    had 
been  dependent  upon  their  own  individual 
steam   plants   they   would   have   consume! 
more    than     1.000.000    Ions;     while    if    tin 
power  now  •distributed  from  Niagara  wen 
used   to  replace   steam   in   many  plants,  a 
it    is    applied   under   average   conditions  i: 
the  manufacturing  cities,   instead  of  heini 
used    for    a    comparatively    small 
of  large  consumers,  it  would  save  near] 
2.000.000   tons   of   coal    per   annum.     Th 
Engineering    and    Mining    Journal   edit 
States    thai    the    world's    annual    output   1 
coal   is   about    1.000,000.000  tons,   of  wlii. 
80,000,000  tons  is  anthracite.     The   Unit! 
States   produces   annually   450,000 
all  kin<Ls,  being  about  45  per  cent,  of  tl 
total.     The  estimated  duration  of  the  sii| 
plj   of  bituminous  coal  is  about  300  yean 
of   anthracite,   about   75   years. 

Aside    from    the    saving    by    means   < 
waterpower.   there   is   also   promise   in  tl 
gas  engine,  the  thermal  efficiency  of  wlii> 
has  always  been  greater  than   thai   of  I 
coal-consuming    steam    engine:    and    t 
output    of    alcohol    and    other    gas 
fuels  will  undoubtedly  be  very  greatl)  i 
creased.     Meanwhile,  some  very  practii 
experiments    have    been    made    in    Steal 
boiler    construction,    notably    by   John 
Nicolson,    professor    of    mechanical    en 
neering  in  the  University  of   Manchesl 
who  has  been  working  on  a  theory,  by 
means  new.  whereby  the  evaporation  1 
square    foot    of    heating    surface    can 
made   at   least    10   times   and   perhaps 
times  as   rapid  as  at  present. 
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Power  Plant  Machinery  and   Appliances 

Original      Descriptions     of      Power     Devices 
No     Manufacturers'      Cuts     or     Write-ups     Used 

MUST     BE     NEW     OR     INTERESTING 


'Monarch"  Boiler  Tube  Blower 


We  herewith  illustrate  anil  describe  the 
"Monarch"    boiler-tube   blower,    mami Tac- 
tile Monarch  Steam  Blow 
ij    River   street,    Troy,    X.    V.      Fig. 
-    a    side    elevation    of    the    device 
placed    in    the    rear    wall    of   a    boiler    set- 
fhe  apparatus  consists  of  an   inlet 


Means  d   t"  swing  the  inner 

end    1  i     the    valve    stein    radially    in     the 
slotted  1  eve,  also  for  rotating 

the  valve  stem.  The  shifting  device  con- 
1  fork  and  block  operated  by  a 
rned  bj  a  handle  which  carries 
a  spring  pin  engaging  at  set  points  with 
counterborings  on  the  rim  of  the  hand- 
wheel,  which  indicate  the  particular  row 
of  tubes  being  cleaned. 


FIG.    I.     POSITION"   OF      MONARCH      TUBE  BLOWER  IX  BOILER   SETTING 


FIG.    2.      SECTIONAL    VIEW    OF       MONARCH      BLOWER 


rear  plug  connecting  the  same,  a 
nnecting  with  the  rear  plug 
«  with  a  slot  in  its  inner  end. 
d  having  a  valve  seat.  It  also  has  a 
■  low  valve  stem  with  a  cupped  rear  end 
fining  a  steam-tight  connection  with  the 
lve  seat  in  the  sleeve  when  in  opera- 
n.  and  provided  at  its  inner  end  with 
itlet  apertures  arranged  at  an  angle  to 
e  axis  of  a  valve  stem. 


In  operation  steam  i-  admitted  through 
the  globe  valve  in  the  steam  pipe,  ami  on 
to  the  rear  plug  A,  big.  2.  directly  into 
the  valve  stem  B.  and  out  of  the  aperture 
C  into  the  boiler  tubes,  as  shown  in  Fig.  I. 
The  impact  of  the  steam  when  admitted 
forces  the  seat  D  of  the  valve  stem 
against  the  seat  of  the  cylindrical  sleeve, 
making  an  absolute  steam-tight  connec- 
tion   and    concentrating   the    cnti- 


through  the  aperture  C,  and  then 
through  the  length  of  the  boiler  tube. 
Alter    the    operator    h  ontroller 

of  the  counterbore  holes,  the  blow- 
tated  by   means   of  a   handwheel, 

after    which    the    ci  introlli  r    is    si 
the     ot!  ■  in     their 

vet    revolves   at   each 

shift,  thus  blowing  steam    through   the   .11- 
1  ire   number  of  boiler   fain  s. 


Edge    Moor    Reinforced    Screwed 
Pipe  Connection 

A    type   of   rein  for  1 

.   got   out   by   the     Edge    Moor    Iron 
Company,  r.  Del.,  is  illustrated 

and  described  herewith.     It  consists  of  a 


REINFORCED     SCREWED-PIPE     CONNECTION 

fitting    for   attaching    a    pipe    to    a    ; 
any    thickness,   and    from    either 

shown  in  the  illustra- 
tion.     It    is   adapted    for    boiler    and    tank 
work. 
The  fitting  i-  di  signed  fi  ir  si  n  ■■ 

tions,  and  for 
-team,  water,  ammonia  or  gas.  As 
it  consists  of  a  thimble  which  fits  in  a 
hole  in  the  plate,  and  is  secured  in  place 
by  a  washer  screwed  on  a  thread  on  the 
side  of  the  plate  from  which  the 
thimble  faces.  The  interior  of  the  thimble 
I'd.  into  which  suitable-size  pipes 
are  screwed,  the  thimble  being  threaded 
with  a  standard  pipe  thread.  This  not 
only   makes  a   reliabh  for  pip- 

ing,  but   also    reinforces   the   plate,   as   is 
self-evident. 


Modern    Science    Club    Plans 


Modern 

ooklyn,   N.   Y.,  takes 

ing   The  lecture 

sday,  October 

\l     C     Maxwell,    of 

applied    mechanics. 

■    t2  the  semi 

g  will  be  held,  followed  bj 

E    F   Gennert.     On  Octo- 

vden    B     Redfield,    of    the 

Machinist,    will    talk 

Compres  '-  John- 

;   Power,  will  talk  on  "Power." 


B 


usiness   Items 


\\      i  .-in.-  : .    i  «i  lianl  .1!    engin ol     N(  ■■■ 

ontrarted  with  Henry  R.  Worth- 
Ington,  Harrison,  N     1  .  fur  the  manufacture  in 
i  the  Leinert  liquid  weighers. 

John   W.   Good,  a   well-known   business   man 
i,  Ohio,  ha-  been  elected  Ires 
Pump  Company,  of  Dayton,  in  place 
.,■  1;    1     DeWeese,  who  has  resigned  and  Is  now 
abroad. 

ntly  published  statement  of  the  Wi  sti  rn 
Company's    business    fur    August    last 
"I   August, 
- 

.-.i  11   of   5   pel  luly,    1909 

ear    which 

;.-,•.!     inch,. lie     STI 

of     about     v17.iMi11.iKiM      Compared     with     last 
year,  this  represents  I  tain  of  SI  1,1 

"Engineers'    Handbook"    is    the    til 

IxtH-inch  booklet  published  fur  free  distribution 

by  the  Erie  Engine  Works,  Erie,  Penn.,  whose 

New    York    office    ta    in    the    Hudson    Terminal 

building.     The  booklet  has  89  pages  of  printed 

matter  ami  several  lilank  panes  for  memoranda, 

and  while  some  space  1-  devoted  to  descriptions 

of   the   company  lOilers,    feed-water 

etc  .    which    are    more    fully    described 

:n  a  large  catalog  which  is  also  mailed  free,  the 

make    this   little 

on    valuable   to   the   man   in   the   boiler 

room. 

The   fuel-testing    department    of    the    Arthur 
D     Little     Incorporated      Laboratory    of    Kngi- 
neering    Chemistry,    93    Broad    street,    Boston, 
I  ,i  16-page  copyright* 

of    Coal" 

the  discard  of  the  old- 

I   haphazard   way  of  buying  coal,  and 

nution    of    the    method    adopted    by 

eminent— on    u    guaranteed 

with   regular   inspections   and    tests   on   all   coal 

1-  pointed 

oui  that  '  lerts,  who  are  11: 

tion  of    Dwighl    T.    Rai  In-charge, 

ring    Company.    Akron 

■ 

At    the  it    had   unfilled    orders 

on   its  boo 

of   the  entire   output    for   the    month,    which    is 

*J   a   remarkable   showing,    ■• 
many    lines    normal    conditions    have    not'  yet 
heen     reestablished.     The     company     recently 
arding  the 
performance    of    it-    ventilators    in    the    balloon 
house  at   For;   iimaha.   Net...  where 
ment   has   recently   had    install) 
Older)   two  24-inch,  one  38-inch  and   three  48- 
inch  Burt  ventilator-. 


PI  >\\  ER  AND  THE  ENGINEER. 
New    Equipment 


1  lie   it  v  .1  .  will 

power  plant 

1  he   Ho  •         (J.  J.,  will 

enlarge  its  power  plant . 

I    •     Pent     I panj    1-  10  install  a  steam 

turbine  at  Its  mine  in  \  ulcan,  Mich. 

The  power  plant  of  the  Owensboro  In  CltJ 
Railway  Compan]  will  1 nut 

Krasit,  Bros.,  rigerton  Wis.,  will  build  a 
cold-storage  plant  .it   Marathon,  Wis 

I  ■  Mksnhurst,  \  .1  .  Light  and  Water  Com- 
pany will  enlarge  its  pumping  station. 

\  franchise  has  been  granted  Jas.  .1.  Don- 
elson  1 tablish  ■>  -■■■-  plant  at  Waverly,  Iowa. 

1  lie     Atlantic    1  oast    Electric    Railws      1  0 

patl.V.    Allenhurst,    N-   .1   .    will  enlarge    then    (lower 

plant. 

Gorham  Bros.,  Mi  Pleasant,  Mich.,  have  built 
a  new  em  ■"'-  installing  new  ma- 

chinery. 

II.   White   Lumber  Company,   Bryne 
City.  Mich.,  has  built  .in  addition  and  will  install 

a  new  engine. 

1  1  Sea  IsTe  City  N  1  Electric  Light,  Power 
and   Wan  U  increase  the  1  apacil  •. 

of  its  power  plant. 

The  Miami  Valley  Knitting  Mills  is  enlarging 
its  plant  at  Hamilton,  Ohio,  and  intend-  In- 
stalling mole  boilers. 

1'  Provision  Company.  Hall  and 
Flushing  avenues,  Brooklyn.  N.  V,  i-  erecting 
a  large  refrigerating  plant. 

The  Carbondale  Machine  Company,  Simpson, 
Penn.,  expects  to  install  a  500-horsepowi 
engine  in  its  power  plain. 

The  i:\an-\ille  Ind  Ice  and  Cold  Storage 
Company  has  rebuilt  its  holler  room  and  is 
figuring  on  a  mechanical  stoker. 

The  Lansing  (Mich.)  Pure  I,,-  Company  will 
nf  11-  plant  and  will 
put   in  a  new  engine  and  boilers. 

Hi.-  Breitung  Hermatite  Mining  Company, 
Negaunee,  Mich.,  1-  in  the  market  for  a  boiler 
house  equipment,  unhiding  two  boilers,  feed 
pump.  ete. 


September  28,     1  ►) 

brated  engine   packings  in   territories  not   yet 
covered.     S ur  advertisements  on  page  si. 

WANTED     Manager,   who  van   obtain   some 

capltnl,   for   lern    machine   works,   running 

daj   and  night,  loi  ated  In  Ohio      "Eni 
Boi  l'o.  Pom  1  a. 

WANTED  Draftsman  experienced  in  steam 
engln ■  turbine  work.  Write,  giving  experi- 
ence and  salary  required.  The  Terry  Steam 
Turbine    Co.,    Hartford.    1  "iiii 

\  VIRGINIA  11  RNACE  wants  two  cm- 
pi  tent  engineers  for  power  house ;  Bhouffl 
have  had  experience  with  Mowing  engine! 
hoisting  engines  and  air  .'.impress,. 1  ■-.  Address, 
"Virginia,"    Box    80,    Po\t  1  a. 

Situations  Wanted 


LdrerriDfmrnfs     under     this    head    are    in- 

.../..(  for  2fi  cents  pei  (fur.  I6011I  si.r  n-ordt 
make  .1   line. 

SITUATION  WANTED  by  young  man. 
technical  graduate  with  all  round  gas  en- 
gine and  producer  experience,  erecting,  test- 
ing  and    designing.      1!,,\    28,    POWBB. 

MANAGER,  sales  manager,  department  or 
agency,  Commercial  engineer.  -"  yours'  expefl 
ence    electrical    and    mechanical    lines       Nofl 

traveling,  desires  change.     Ilarw I,  20  llow- 

ard   Place,  Jersey    City.   N.  J. 

POSITION    WANTED    the   y •     round    as 

nsststitnl   engineer  In   .".n  or  Tu-ton   he  making 

plant.      Kit' 11    veins    experience    as   engineer 

In  charge  "i  Ice-making  plants.  Graduate  of 
M.  E.  and  It.  E.  courses  ol  I.  t.'.  S.  Have 
charge  at  present  of  l-i  ton  compression  ma- 
chine.  Am  not  employed  by  the  year  ami 
desire  a  change.  Can  come  Immediately.  Age 
30  :    nun  ried.      P...x    \  I.    I'OWEB. 

EXPORT-   Constructing  and  nmerclal  en 

git r.    with    lung    domestic    and     foreign    ■§ 

perlence,  Including  exporting,  selling  and 
constructing  of  complete  hrdro-electrlc  plants. 
steam  engines  and  Diesel  nil  engines  fur 
agents  of  Westlnghoiise  Electric  and  Mann 
faetiifing  Company,  desires  suitable  position. 
preferably  as  buyer  or  office  manager  with 
exporting  linn  :  S  years'  practical  work  in 
Latin-American  1 itiies:  proficient  in  Eng- 
lish. German  and  Spanish  ami  all  office 
routine:   excelleut    references.    Box   211,    Powks. 


New   Catalogs 


Detroit    Lubricator   Company.    Detroit,    Mich. 
li.-troit  Bullseye  locomotive  lubricator. 

0  pages,  5Jx8  inches. 
iiton    Malleable    Iron   Company.    Tren- 
ton. N   .1.     Catalog      Gas  engines,  gas  producers. 
Illustrated,  16  page-.  6x9  inches. 

Marion  Machine  Foundry  and  Supply  Cotu- 
pany,  Marion,  Ind  Pamphlet,  Marion  flue 
blower.      Illustrated,  6  inchl 

orn  Drug  and  Chemical  Works.  Chicago, 
in  Pamphlet  Lubrication  versus  friction. 
Illustrated,    1  t  |,  iges,    1  18)    ini 

The  Ohio  1. lea,.-  Lubricant  Company.  Loudon- 

Vllle.       OMO. 

Illustrate!     It,  pages,   3J  g6   inches 


Help  Wanted 

Ulceriit nts    undei     tin,     head     an     In 

siri-ii  for  25  cents  i"  -    line.      Ibotil   ?fa    icord 
line. 

WANTED     G I    mechanical    designers   ami 

detail  draftsmen  for  machinery  manufacturer 
Box    98,    POWEB. 
WANTED     Thoroughly     competent      steam 
specialty    salesman:    one   that   can    sell    high- 
grade    go                                M.    M.    Co.,"    POWEB. 
AN    ENGINEER    in    each    town    to   sell    the 
11,    boilers.      Write 
i    Dearborn  St..  Chicago. 
AGENTS   WANTED  to  sell   Bnrgmani 1- 


Miscellaneous 


srifed  for  23  cents  per  ti 
null:.    ,1   line. 

PATENTS  secured  C.  I..  Parker.  Solicitor 
of  Patents.  l.McGIII  P.ldg..  Washington,  D.  C. 
WANTED — I'iiiu  to  make  boilers  with 
combined  water  and  tire  lubes  after  four  new 
patents  on  royalty.  The  hollers  have  tunny 
advantages,  are  simple  and  can  be  made  very 
cheaply.     Box  25,  Poweb. 

NEED    the    part  time   services    of  draftsmen 
and  designers'.'     Years  of  experience  ,,11   steam 
ps.    gasolene    engines,    leasts 
timatid    nt    reasonable    price* 
Elgin.    III. 


and    power    pit 

etc..   at    your   1 

S.    S.    Engr.   Co 

AW     FIRM 


rli.'ii 


of     8 


ngineer    in    .. 

team  plant    that    is  troubled   with   scale  In  thn 
boilers    can    gel     absolutely    free,    the    best    Indl 

cator   and    reducing   wl 1    made,   with   velvet 

lined    mahogany     case,       i',,r    particulars,   adl 
dress    Great     Lakes    chemical    Works.    Miinltol 

WOC,     Wis. 


For  Sale 


'(»,;, 


Ihi 


Idt'i .  tlsemcnts 

-.,-;.,/  far  ■_•:,  cent*  i><;   line.     A  hunt  fix  irara 
nkiI.-i    II    lim  . 

loll  HORSEPOWER  tandem  compound  C01 
l.ss  engine  in  good  order:  It;. foot  wheel:  2' 
In    face      I'.  W.  Iredell.  1  1  Broadway,  -New  Vorl 

FOR   SAI  l:      line    mo  h.p.  II s  1 1  wiih 

heater,  cast   iron  type:  used  one  month.    CM 
s,    Lewis  &  Co..  Granite  Ithlg.,  St.   Louis,  M 

FOR     SALE   -20x4K     Wheelock    engine    at 
two    72"xl8'    high    pressure    tubular   ImlleM 
gi  1  id    condition    cheap.       Address    "I 
P.,,x    2,    Station    A,    Cincinnati.    Ohio. 

FOR  SALE  Complete  boiler.  :i  ft.  din.  X 
n    long,  Scotch  type:  two  corrugated  furnaci 

:; grate.   1  Hi  lbs.  steam.   I'orl  Richmond! 

Co.,    Port    Richmond.    Staten    Island.   N.   1. 

FOR  SALE -•-'."'ill  horsepower  Lane  S  Bi 
lev  Corliss  engine.  lsx4J  cvllnder;  engine  1 
stiiall   for  our   work  and  will   be  replaced  W 

will,    1    greater    power.       Win.    A     C0OB 

Mailing   Co.,    Cold  water,    Mich, 

FOR  SALE  -One  10x30  II.  G,  Bates  Carl 
engine.  ISO  to  200  horsepower,  in  fine  COB 
tion:  can  be  seen  running:  Immediate  ] 
livery  if  desired.  Stephens  Engineering  1 
Monadnock   Block,   Chicago,    ill. 

FOR  SALE— line  75-horsepower  engl 
slide  valve.   Xordberg  cub, ft',   in   perfect  arui 
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The     Brusio     Central     Station 

An     Interesting     Description     of     the     Most     Important     Hydroelectric 

Installation     in     Europe ;      Surmounting     Transmission-line      Difficulties 

B~Y       T       B^       VAN        B  R  U  S  S  E  L 


1  rie  p<  >u  it  scheme, 
cent!}     inaugurated     al     (.'amp.' 

md  1  i,  the 
■  Tiant  actually  in  operation  in 
It  is,  moreover,  the  first  of  in- 
.!  character,  as  the  electric 
roduccd     in     Swiss    territo 

ised  in  Italy. 

iter  power  supplying  the  plant   is 

t'roni    falls    of    the    river    Pos- 

-    from    the    lake    of 

1.      This   lake,   which 

2,400.000    square    yards    and    a 


station.      Six    pressure    mains    ab 
inches   in   diameter   lead   tin    wat<  r   to   a 
building    containing    the    penstocks    and 

valves  to  ne,  and  thence 

to    the    central    station,    situated    on    the 

tlian     frontier.     The     leng 
each  mail  U500  fl  el.      I  ' 

are  riveted  pipe,   for  press 
atmospheres  and  welded  pipes  for  higher 
The    wall    thickness    ranges 

to  23  millimeters,  but  tin    1 
diameter  of  the  pipe,  is  kept  constant..    At 


allow   slight   extension.     Along   the  pres- 
sure  main    is   a    cable    railway    worked   by 
Ctric   motor. 

noN    AND    El  II 

ili'    central  station   building   al    Brusio 
i,  334   feet   Ion  ind  .|^'i 

feet   high.     It   is  divided   in   three   parts: 

nerator    room,    334     feet     long    and 
wide;    the    room     for    the 

board  and  busbars,  and   13 

feet  wide;  and  the  building  for  offices  and 
fi  ed  lines  of  the  vail  0  and  of 


VIEW     IN'    KM. INK    kihim    OF     I'lll-     ilk  1   Sll 


HYDROELECTRIC    I'uw  KK    STA1  ItlN 


t,   besid        being    an    ex- 

asin    of   decantation    serves    as    .1 

in  times  of  low    water;  for  ac- 

■  the  concessions,  the  water  may 

d    3    feet    aliow    and    lowered    28 

v  the  normal  level.     The  lake  is 

iw  by  a 

means  of  which   the  level  of  the 

lie  raised  .}  feet. 

-tor.   which    is   taken   out   of  the 

'•'     by  a  siphon,  is  led  through  a  tunnel 

e  through  the  solid  rock   for  a   di 

Oover  three   miles,   and   delivered    to    a 


every  change  of  inclination  the  mains  are- 
fixed  iii  blocks  oi  oncrete,  bul  they  rest 
freely  on  the  foundations,  to  allow  for 
of  length  due  to  expansion  and 
tii  11.  The  pressure  mains  1 
central     station     at     right  angles     to     their 

axes,  and.  after  having  p 
chamber,  enter  the  turbines,  which  are 
coupled  one  pair  to  each  main.  In  the 
valve  chambers  all  the  mains  can  be  con- 
nected to  a  collector.  The  opening  of  the 
intake  of  water  can  be  worked  electrically 
from  the    ■•titr.-d  station.  Expansion  joints 


ina  railway.     The  generator  room 
has   space    for   twelve   groups   of   turbines 

lo    three-phase    generators,     each 
horsepower:    and    four    groups    of 

tnrliiiies  coupled  to  constant-currei 
erators,    each    of    -'-'.;    horsepower.      The 
roi  mi  is  spanned  by  a  25-ton  electrii  crane. 

The  turbines  are  peltou  wheel 
lated  automatically.  The  large  one,  are 
of  3000  to  .t.sOo  horsepower,  running  al  375 
revolutions  per  minute:  the  small  ones  are 
of  223  horsepower,  at  4.(0  revolutions  They 
nstructed  partly  by   Escher,  Wyss 


|'«  >\\  l-.k  AM'    I'MI''.  ENGINEER. 
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r,i  to  its<  If.  I  his  is  o  msidered  .1-  an 
as  to  the  connections  of  ilie 
switchboard  as  well  as  the  safety  of  work- 
ing, because  disturbances  on  one  b  ard 
do  nol  extend  to  the  others.  H 
convcnii  n  i<  n  is  retain 

1    entire  installation  can  bi 
at   a   glance    from   a   distributing  column 
located    in    front    of    tl 
board,  whence  the  whole  installation  can 
iti  d.      I  his  cei  n  has  a 

voltmeter  connected   to  each   1  all 
station    equipment    and    an 
which  can  be  read  ■  ach  mi- 

chine  :  .-ils. »  an  ammeti  r  for 
to  the  transforming  station  at   Piattamala. 
The    regulators    of    ei  can    be 

.me!  their  voltages 
lated    from    tbc       ntral 
quently,  the  volta;  e  of  the  whole  installa- 
tion is  controllable  I 

a  li    gem  1   I 
b(  sides  the  necessary  apparal 
tion    and    connecting    in    p 
switch  worked  bj   hand  as  well  as  auto- 
matically   by    a    relay,    and    a    deexciting 
switch,  connecting  the  alternator  to  a  very 
low-resistance  inductive  coil.    This  switch 
is  connected  electrically  with  a  high  ti  nsiorj 
interrupter   in   such    a   way   that    the   auto- 
matic  operation   of   the   latter   closes   the 
fonller.     Each  bi  iai  d  i-  c!   si  <l  in  at 

the  sides  bj  concrete  ami  in  front  by  an 
iron  di  or  '"  the  :e  behind  the  switch- 
board, thi  co  art  m  n\  for  the  high-ti  n- 
5ion   cin  1  rated   from  the 

low-tension  compartment  by  fireproof 
walls.      I  ird  apparatus  can  be 

entirely    disconnected    from    the   busbars, 
examinatii  n   of  the    sw  it<  rd 

can  he  made  without  danger.  In  the  bus- 
bars chamber,  which  is  divided  into  two 
floors,  are  the  exciting  busbars  on  the 
lower  level  and  1'    =e  for  the  tin       p]  ase 
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I   Zurich,  and   partly   by    Piccard, 
'ictet  &  Co.,  of  Geneva.     Each  turbini    is 
■upled  to  its  generator  by  a  Zodel  Voith 
xihle  connection. 

The   three-phase   generators   are  of   the 

_    field-magnet   type,   with   station- 

rj    armatures,    built    in    two    parts;    the 

ion  armature  1 
alf-ciosed  slots  lined  with  micanite.     The 
of  steel  in  one  piece,  and  the  poles 
gnet  coil-  of  copper  ribbon.     The 
tell    machine    is    .5000 
and     the     normal     e.m.f.    7000 
;o  cycles   frequency.     The   e.m  f 
dated    from   6.}00   to 
^00    volts    in    order    to    compensate    for 
>sses  on  the  line. 
The    direct-current    machines    have    a 
iting  of  150  kilowatts  at  115  volts.     Each 
ne  serves  to  excite  four  alternators  with 
j  per  cent,  overload  and  0.7  power  factor. 
While  it  is  common  practice  in  central 
ations  to  concentrate,  as  far  as  p 
11  the  control   apparatus   on   one   switch- 
yard, here  the  plan  is  to  decentralize,  for 
ich  three-phase  generator  has  a  switch- 
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I    which 

This 

control   . 

Iway. 

mala,  which  is 

;     ir..in    the    central    station    of 

The   trans- 

linc    from    the   central   station    to 

the  Piattamal;  >  of  the 

ns.      An   aerial    line 

red    .'.<>    « ires    for    the 

transmis  i   imperes  and  its 

upkeep  did   not   promise  t",i  mui 

lis.    The 

round  cables  would  have  in- 

volved  an  enormous  cost,  and  the  safety 

of  the  installation   would   not   have   been 

insured.     The  mos(   natural  solution,  and 

adopted,   was   a   tunnel   between 

the  two   stations,   in   which   to   place  the 

lines;    but    this     solution    met    with    the 

■<■     the     tunnel 

the    frontier   and    it    was   believed 

Tun 
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EXCITER    s< 


TRANSFORMER    ROOM     AT    PIATTAMALA 


lines   in   the   tunnel   connect    with   the 
sets  of  busbars  of  the  two  sectii  i 
central     station.      On     each     sidi 
tunnel     there    are    three    lines    ol 
bars,     one     above     the     other,     each 
millimeters  square.    The  bars  are 
on    triple-petticoat    insulators,    which 
fixed    on    straight    supports    between 
U-shaped    irons    and    serve    al    the    s 
time  '  to     support     concrete     ban 
tween    the   different   phases. 

The    lines    right    and    left    are 
from    the   central    passage   by   a   trelli 
iron    wire,    so    that    the    passage    is   ah 
free     from    danger.      The    tunnel    is 
fi  el    long,    61  ■    feet    wide    and    g 
inches    high,    and    is    watched    nighl 
day    by    custom-house    officials.      Mo- 
tile  tunnel   is   dry;   at   one   point  only 
found    a    spring    of    water,    and    thi- 
been    utilized    to    cool    the    tran 
The   tunnel   ends   in    the   hascmei 
substation    at     Piattamala,    to    which  M 
energy    is    carried    at    a    tension    of    °° 
volts.     The   substation   is  designed  I 
ceive  24  single-phase  transformer 
kilowatts    each,    which,    star-connect*  in 
set-,    .if    three,    increase    the    tension     '" 
7000    to    45.000    volts.      The    transform 
are    oil-    and     water-cooled.      The 
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WXIXG       RESIS 
Nti    CIRCUIT-RREAKERS     I X 
510    STATION 

feci  wide  and 
1  high,  and  has  two  towers  for  the 
*the  lines  toward  Toriano.  Duplex 
n'zcs  the  whole  installation, 
piipnier.t  being  divided  in  two  sym 
'••il  parts,  which  can  be  a(  any  time 
ually  connected. 

The  Meterix.;   Room 
fees  leaving  the  tunnel  enter  a  so- 
rooni,   where   the   energy 
Brusio   is   measured.     Each 
•I    for    this    purpose    with 
■mmeters.   one   per   phase,    a    corn- 
voltmeter,     a     recording     volt- 
•  "^  two   recording  wattmeters,   of 
"  ,;t  origin  an. I  construction,  wired  in 
inally  in  this  room  arc  installed 
■   ammeters  and  a  commutating  volt- 
■  the  two  lines,  beginning  at   50.- 
sothat  the  working  of  the  whole 
•>    «n    be    controlled    fron 
From  the  metering  room  the  lines 
nd  to  rooms  below,  situated  on   the 
C   **  ,ef<  of  the  transformer  ' 
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:""'   ,r*"'  ih«    transformers 
themselves.     The  higl  lines   from 

the    transformers    pass  through    circuit 
breakers    to    50,1 

rcuit-brcaker    rated    at 
volts,  and 

All  the  swilchi 

omaticallj   by  a  retarded  induction  re- 

1 

is  connected  in  or  not.     In  front  and  be- 
hind   each    iran-!  c|,okc    coilSi 
the    neutral    wires    common    to    the 
groups   are   brought    to   earth 

in  be  separate. 

Ij    out   of  sei 
he  lines  are  separated  by  walls  and 
all   the   apparatus   of  each    pi 
cepl    those    for   70,000    1  icated 

in   the   compartment   with   theii 

formers    are    mounted    in 
central    pan    of    l  the 

length     of    which     can    be    seen     from    the 

metering  room.     Each  transformer  is  lo- 
cated    in    ■'  tmber   which    can 

be  completely  closed,  except  for  a  ventil 
ing    chimney,   which    in    case   of   fire    acts 
•i-  .1  venl  of  the  sin.  I 

I'm      LOMAZZO    Si   BSTAT10N 

ri"    line    from    Piattam  „|,_ 

I  long. 

Iiere  to  Castcllanza  (mar  Legnano) 

"    is    "s    '"tic-    long.      It    follows    the 

neighboring  mountains  in  the  section  S 

and     ends     .,  v.,I 

1  on  the  lake  of  Com,,.   The 

complete     hue     consists     of     fi  ur     parallel 


Hi 
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HIGH-TENSION    TRANSMISSION   LINE  CROSSING  A  RAILWAY   LINK 


tobcr  5,    I. KM 

of  three  copper  cabli 
peters   in    section,    mounted   on    two 
m  'rows   of    iron    lattice    poles,    six 
;  on  each  pole.     The  rows 
Bom   t.i  to   17   feel  apart.     Id  places 

e    they    are    not    SO    wide    apart,    trout 

■on  of  tlte  ground  the  poll  - 
»re  higher  than  those  of  the  other  by 
al    meters.    s,,    that    the    proper    dis- 
betweeti  the  two  lines  is  maintained. 

Ilight     of     the     poles     is     12 

rs  (,ttj  feet  t  inches  >.  and  thej  are 
■iters  (328  feet  1  apart.  At  somi 
s  the  hight   1  t   the  pole   is   as   much 
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across    tlie    mountain-;    al 
the    commeno  .    and    at 

lightning 
-    and    safetj    apparatus    : 

i    of  potential. 

ubstation  at    I  oma  institutes 

the  starting   point    for  the  distribution  of 
r.       [|    consists    Of    an     I  I 

building,  124  1  j   feet  wide  in 

the    middle    and    ,?2    feet    high.       It    is    ar 

ition  of  6  single-phase 
transfom  of  a  capacity  of   125  > 

wn    from    .(0.000    to 
11,000    volts,    and    Ci    three-phasi 


THE  70OO-VOLT    LINES    LEAPINT.   FROM 


feet),  and  crossing  cer- 
■ 
Each    wire     is    carried     on 
,n  msu'  to  100.000  volts 

■!  47'  i   inches   from   each 
"j  are   mounted    on    straight 

d  carried  -  .1 
r<»  supports.  The  line  current  when 
faring  without  load,  measured  at  the 
m"|  end,  was  about  14  amp.  res  for 
of  three  wires,  at  about  50.000 
tcntial.  For  the  safetv  nf  the 
■inhere  have  been  placed  at  Sondrio, 
Lor  nova,  at  the  commencement  of  the 


formers  of  500  kilowatts  stepping  up  from 

11,000   to   20.000   volts.      At    present    there 

lied  three  single-phase  and  three 

1  mers. 

The  si  irkable  for  the  facility 

of  making  line   combinations.     The   two 

iming    from    Piattamala.   called     \ 

and   B,  I      mgh  generally 

only  the  line  A  supplies  Lomazzo,  while 

1  for  Castellan/a.     A 

third  lit  ts  Lomazzo  to  Castcl- 

lanza    and   the   following  connections   are 

I ible : 

Line  A  supplying  Lomazzo  and  line  B 


lh>      means     of    Cj 
supplying    Lorn; 

■    and    Casl 
upplying  Lomazzo  or  Castellanza; 
line  B  supplyini    I 
and  line  C  supplying  Lont 

In    the    la-t    ease    the    power    is    supplied 
by      the     central      Meant      station      of      the 

Lombarda  at  Castellanza,  which 
constitutes  the  reserve  for  the  hydraulic 
installations  already    ,  xisting   al 

ola  and  even 

ion,   h\    means 

1  s.    <  ir.  w :..  n 
■    interruption  is   feared,  the  sup- 
ply  can   be   had   dire 
from    the    generators    at    Castellanza    by 
means  of  two  hydraulic  installation 
supply  al   l.oma-  :o  is  thus  fully  pn  I 

Performance  of  Engine-Turbine 
Ship    "Otaki" 


_  Al  tlu'  recenl     onfi  reno      1  thi    In  titu- 

!     Engineers    and    Shipbuilders    in 

Scotland  and  the  Not  |    [nstitu 

Hon   of   Engineers   and    Shipbuilders,    W. 

'"in    presented    a    paper    of    SOme 

■  rable  interest.      \n  abstract  of  this 

which  was  entitled,  ".Votes  0n  the 

["rials    and     Performances    of    the    Sieani- 

'  tki,'     itted    with    a 
of  Reciprocating  and  Turbine  Machinery," 
was  published  in  the  Engineer,  of 

and  the  results  of  the  trials  are  presented 
following: 
1  ttaki,"    which    was   built    for   the 
New  Zealand  -  1     mpany,  was  de- 

livered in  November,  1908,  and  I 
made  a  voyage  t"  New  Zealand  at 
She  is  virtually  a  sister  ship  to  the  twin- 
screw  Vi  ssels  "(Iran"  and  "Opawa,"  which 

"Otaki"  being  alio,,-    | 

Her  principal  dimensions  are  : 

Length   between  perpendiculars 

464  feet.  6  inches. 

Br<  adth,   mi  ilded 60  feet. 

Depth,   molded 34   feet. 

Tier  dead -weight   capacity  is  ahottt  9900 
ton-  ,,„  ;,  draf|   ,,f  27  feet.  6  in, 

The   power   crjuipm  ,,f   two 

ordinary  triple-expansion  recipro- 
cating engines  driving  wing  propellers 
and  a  low  pressure  turbine  driving  a 
center  propeller,  as  shown  in  the  accom- 
panying illustration.  In  ordinary  ahead 
working     the  ineS     ex- 

haust into  the  turbine  which  can  only  re- 
volve in  11.  hut  chant." 
that  the  1  ipt 
■  .in  exhaust  direct  1,,  the  con- 
densers. The  turbim  ally  cut 
off  when  going  astern  and  can  he  also 
cut  off  when  gi 

maneuvered   as    an    ordinary    twin 
hoat.     When   the  turbim    is   not    running, 
each  reciprocating  engine  exhausts  into  its 
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i  Ictober 


'.in  turbine  is 

i    hull-    to    ! 

■  in    the 

■  ships. 
"(  Itaki's"    t ii r 

:'  tin-  ordin  iw-pres- 

r.'t.ir 
• 


hour  by   the  "Orari"   was  88,300 

indicated  horsepower 
per  hour.  The  consumption  "i  the  "Otaki" 
on  the  Skelmorlie  route  was  82,000  pounds 
per  Ih'tir  with  a  speed  of  15.02  knots,  and 
;  i  knots  the  consumption 
nds.  I  luring  one  of  the  trials  at 
:,  speed  of  117  knots  the  i":il  consump- 
tion worked  out  t"  1  ler  horse- 
power per  hour,  ihis  amount  including 
fuel  for  Ml  purposes.  The  coal  used  was 
Scotch  and  had  a  heating  power  in  pounds 
uf  water  evaporated  from  and  at  212  de- 
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RESULTS  OBTAINED  IN  TRIAL  TESTS 


1    II   p. 

1    11    P. 

Propulsive 

V. 

1IIII   C'ONBl   UPTION. 

Per  E.  11.  P. 

per  1  our. 

Lb. 

Per  1.  11.  P. 

of  "( irari"  per 

II, mi 

Lb. 

3350 
3120 

80 

13.7 
16.  S 

17 

20 

Columns  marked  '  do  nol  take  into  account   the  difference  ol  I  -  II.  P.  in  the  two  ships; 
Is  of  comparison  should  show  the  same  Bain. 


of  the   blades   varies   from   4\-    inches   in 
j '    inches   in  the 

last  expansion. 
The   "Otaki"   was   designed    fi  1 

11  n  fully 

loaded,    but    the   contract   provided    for   a 

trinl    speed    of    14    knots    with    5000   tons 

of  dead    weight  *on    board. 

the  "Otaki"'  wire  madi 

I    mile    at    Skelmorlie,    on    which 

the  "Orari"  had  obtained  a  mean 
Under    the    same    conditi 

"Otaki"   obtained  :i   mean   speed   of  over 

15  knots  for  :i  total 

6  per  cent,  less  than  that  of  the  "Orari." 

The  total  amount  of  water  consumed  per 


:    pound    of    1  oal    of 
about  14. 

The  proportii  11  of  total  power  developed 

■  urbine  of  the  "<  Itaki"  wa 
tci   vary    with    the    speed.      At    full    power 
i;    was    about    one-third,    while    at    very 
slow  speed  the  turbine  was  only  doing  a 
small    proportion    of   the   work.     At    14.6 

the  indicated  horsepower  of  the 
"Orari"  was  5350,  and  the  corresponding 
power  of  the  "Otaki"  was  5880.  At  this 
speed  the  electrical  horsepower  was  3210 
in  the  "Orari"  and  3350  in  the  "Otaki." 
the    prop  .  hi-    bi  ing    then   60 

and   57   per   cent,    in    the    two   vessels.      At 
full    speed    the    propulsive    coefficient    of 


the   "Otaki"   fell  to  54  per  cent.     The  ai 
nying    table   gives   a   comparison  el 
trial   results   of   the   "Otaki"   and   "Orar 
for  a  sp  knots  on  tin   measure 

mile. 

In    actual    service    the    consumption  1 
■  1  Ml   on   tin    "(  Itaki"   1  m   tin    \  1 
Liverpoi  1      ci   flFi     was     1  1    pel    00 

less   than    the   mean    I  sistei    \csm 

"(  Irari"  and  "(  Ip.iwa"  under  similar  cone 
tions.     I  In    avi  1  agi    spei  d  oi  tlie  "Otak  . 
from   Liverpool   to   New   Zealand 
was     1  1. no    knots.       This    speed    does   nil 
nl    the    sea    speeil    which    th 
1    lile    of    1 1 1 : 1  i  1 1 1 . i i  1 1 1 1 1  ■  • .    m  r    is    it   t  I 
most     suitable     for    obtaining    the    lowt 
inption  of  coal  pei    In  n  si  power-hoi 
ll    was,    however,    the    speed    arranged 
suit    the   owner's    conditions   of   service   • 

A    careful    comparison    of   the   "Otaki 
coal    ci  nsumption   with   that    of   In 
ships   fi  ir  tin  age  shows  an  :  , 

parent    gain    of   S  per    cent,,   or   about 
tons   as  a    total.       Vs   enough    coal   is  c   ' 
ried    from    Liverpool    for    the    round   I 
some  250  I,  11-   could   be   spared   ai 
carried  out   to  this  amount.     Tin 
made    a    nonstop    run    from    Teneriffe 
New   Zealand,  a   di  tanci    ol    n  ,66g  kn 
logged.     The   total   weight    of  the  1 
chinery   of   the   "(  Itaki"    is   about    30  h 
more  than   that   of  her   sister  ship,  an 
reasi    of  aln  ml   3.25  per  cent.     I'.iii  ;dli 
ing  for  the  greater  efficiency  of  tl 
el  the  In  >iler  p<  iwer   might    h 

d,    when    the   weights   would  li 

been  about   the  same. 

Since  the  paper  was  written  the  "(  It; 
has  completed  another  voyagi  to  h 
Zealand  at  a  mean  speed  of  12.35  kn 
and  the  anticipations  as  regards  impre 
,  •  mi  uny  Ii.'in  e  been  reali  :ed  \- 
speed  was  greater  than  that  of  her  si 
vessels  under  similar  conditions  it 
difficult  t'i  make  comparisons,  but 
gain  in  coal  consumption  in  the  "Oti 
as  compared  with  similar  vessels,  was 
less  than   12  1"   15  per  cent. 


Medical  and  sanitary  authorities  in  ' 
ous  centers  are  introducing  restrict 
in  regard  to  the  discharge  into  sewei 
the  effluent  from  producer-gas  plants, 
constituunt  in  the  effluent  to  which 
caption  is  taken  is  the  sulphureted  h) 
gen.  but  in  a  report  by  Dr.  Collingr 
the  medical  officer  of  health  to  the 
of  London,  it  is  Mated  that  if  pen 
ganate  of  potash  i-  added  to  the  wasl 
in  a  settling  tank,  the  effluent  ceasi 
he  of. an  objectionable  character.  Ilv 
charge  within  the  city  area  is.  how 
limited  to  the  hours  between  8  p.m 
S  a.m. — The  Engincer-in-Chargc. 


At    it   a.m..   Friday.    September   24 
\men;an     s     1:  iv    1  f    Me;h  meal 
neers      and      the      Pennsylvania 
placed    memorial    wreaths    on    the   F  o" 
monument   erected   by   the    A.   S.   M.     |: 
Trinity    churchyard.     New     York. 


October 
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Measuring  Flow  of  Water  by  Meter  and  Weir 

How  to  Make  and  Use  a  Venturi  Meter  for  Measuring  Flow  of  Water  in 
Pipes,  the  Construction  of   ^  eirs  and  the  Theory  of  Flow  Over  a  Weir 


BY        FRANKLIN 


VAN 


WINKLE 


Employment   oi  the  ordinary   > 

g   the   flow    of 

i    pipe    lines   and    closed    flumes    i< 

tl_\   impracticable  mi  ace  lint  of  the 

head  and  reduction  in   flow   which 

_  'iii;  the  flow 

the    measuring    aperture.       The    presence 

a    i>   generally 

ice    pipes   and 

rotection    m    in 

.  r-supply   lin  be   called 

•    any    time    for    delivery    of    their 

■  this  of  aper- 

siiring  flow  in  water-power  flumes 
ordinarily    the  i  w ■  ■    or 

'lead    for    purposes 


of  the  Venturi  tube  in  this  respec|  were 
well  known  to  Venturi  and  maj  be  found 
detailed  at  length  in  the  accounts  of  Ins 
experiments  made  in  Modena  abo 
though  he  does  not  appear  t"  have  sug- 
gested  the   usi  perty   for   any 

>i    anemometer,   an    instru- 
ment which  has  been 

icit)     of    air    currents    in    French 
ded   >'ii   the   tendency    of   a 
Venturi   form  of  tube  to  exert   a  sucking 
action  through  small 

•  i  if  its  smallest  cr< ■  - 

imes    an    anemomi  I 
measuring    the    velocity    of    air    passing 
th<   narrowest  part  of  a 


G, 

G. 

P,              ' 

X 
1 

■ 

P, 

1 -____ 

M,— I^>D 

-  iging  would  render  their  employ  - 
>nt  prohibitive. 

■  rture    in    form    of    the    Venturi 
d     with     ad., 
■'.t  objectionable  li  s-  of  head  in 

in   its  smallest   >\/x-  of  thi 

i  of  the  total 

flow    through 

rture  can  be  based   upon  the  ten- 

as  it  passes  through  the 

"'•at   of   the 

■e   against    the    sides 
i  the  aperture. 

This    side-sucking    action    of    ajutages 
own,  and  the  peculiar  pro] 
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form    of    aperture,    by    determining    with 
form  of  vacuum  gage,  the  degree 
of  vacuum  or  "suction"  exerted  through 
the  small   holes,  and  the  re- 

lation which  the  degree  of  vacuui 
to   the   velocity    of   air   through   the   main 
tube. 

The    same    principle    is    employed    for 

netit  of  flow  in  the  Venturi  water 

In    April.    1888,   a   United    States 
patent  was  granted  to  Clemens   Herchell 

rm   of  water   meter   in   which   the 
pn. peni  Venturi    adjutage    are 

turned  to  account  in  '   of  flow 

of  water,  and  since  thai  tit 
tube  method  has  been  developed   into  the 
practical    method     of    metering 
flow    through    pipe    lines.      Tt    consists    of 


insertion  in  a  pipe  line  oi  a  tube  ol   thi 
-.one     foi  Vi  nuiri     ajut:i 

ii.  i.  r  is  based  upon 
the  reduction  "i  pressure  of  the  water 
against  the  sides  of  the  tube  as  it  flows 
through  the  throat,  or  narrowest  pan 
of  the  aperture,  thi:.  reduced  pressure  be- 
lt a-  an  index  of  the  velocity  at 
that  point.  The  sizi  of  the  throat  being 
Known,  the  quantity  discharged  in 

dilj    be    computed    from   the 

rare,  once   the   coefficient   of  discharge  is 
establish  ml    referenci 

ond  the  aper- 
ture, as  usually  has  to  be  taken  into  ac- 
count when  gaging  of  flow  is  performed 
by  employment  of  other  forms  of  aper- 
ture. Another  advantage  ovei 
forms  of  aperture  lies  in  the  fact  that  the 
introduction    of    ibis    form    of   tube    need 

-    reel-action 
sure  In  ture  for  the  purpose 

of  obtaining  sufficient  difference  of  head 
upon  which  in  base  computations  of  flow, 
of    head    in    the    pipe 
line,   due   to   the   insertion    of   the   aper 
tare,   need   not   exceed    io  to   is   per  cent, 
of   the    observed    head    win 
it  y. 
I    this   form  of  gaging   aper- 
ture may  be  better  understood  by  refer- 
.'.  ater-pipe  line 
//"  W,  with   the   flow   in   the   direction   of 
the  arrow  /'.  to  have  a  short  section  of  its 
length    removed,    from    .1/,   to    Mi   and    in 
1  lace   of   the    removed    section    a    Venturi 
■  !    as    shown    in    the 
figure.    The  throat,  or  smallest  pari  of  thi 

f  ,  i-  fi  .ruled  at  the  inti  I 
of  two  hollow  truncated  cones  united  at 
their  smaller  ends  and  each  of  the  same 
diameter  at  their  larger  ends  as  the 
original  pipe  WW.  but  of  different 
down-stream  frustrum  cc 
ing   drawn   out    to  a   more   gradual 

taper  of  its  -ides  than  thbse  of  the  up 
:  rustrum  c  c  7\  7Y    The  aperture, 
where  the  frustrums  meet  at  c c ,  is  usuallj 
roundeil  pi  i    i  nt    any 

abrupt    changes   in    velocity   of  the   water 
in  its  passage  through   the  tube. 
With    small    standpipi  -    i  r    piezometer 
d  G    inserted,  the  high)  to 
which   water  rises   in  these  tubes  will   in- 
ti 
of   the    Venturi   tube   at    points 
where  the  piezometers  are  attached.  When 
the  tube  is  filled  with  water  under  pres- 
sure,  but   no   flow   i*   taking   place,   water 
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/.  /.  in  .ill  of 
■  Iran  of  water 

■    the  arrow    P. 
i.  it  will  be  ac- 

1  he  level  in  <.'. 

in  head 

id  in  the  pipe 

'    the    Win  u  ri 

r<    in   the   pit 

I   wcr  point  /':.  which 

is  the  high!   //   below   /',. 

tntit)  1  1"  water  that  passes 

I    threat 

I    in   order   to   do    so   it    must   be 

smaller  stream  and 

must  have  greater  velocity  than 

iverted    into    velocity, 
narrowest   part   cc  to  the  dis- 
lally   en- 
of  the  throat  to  the 
as  tin   entrance  end  Mi.    There- 
fore wl  tablished,  the  velocity 
of  the  water  as  it  passes  from  the  throat 
to  the  discharging  end  of  the  tube  gradual- 


diameter 

reached,    where    it    resumes    the 

original   velocity  of  entrance  through   the 

equal    diameter    Mi.      Pressure    in    G     will 

vever,  rUc  absolutely  to  the  orig- 

tre   must  always  be  experi- 

1.  to  greater  <  r  less 

tnd    with    any    flow    taking   place, 

an     nevi  red,    al- 

■-  ith  comparatively  slow 

irable    form    and    finish    ■ 

the  original  head  may 

contraction    and     reexpansion     of     water 

nd  of  the  I 
through  the  contracted  throat  to  the  other 
end  would  tie  accomplished  without  any 
•  due  to 
friction,  and  hy  setting  up  two  or  three 
Venturi  tubes  in  circuit,  one  delivering 
to  the  other,  with  flow  once  established 
the  combination  would  preseni  an  example 
of  perpetual   motion. 

■  f  head  due  to  fric- 
tion in  passage  of  the  flow  from  T,  T,  to 
t  f,  the  head  thus  converted  into  addi- 
tional velocity  would  he  //.  the  difference 
between   the   pressures   Pi  and   Pz.     The 


actual    velocity    through    the    throat    would 
he    the    Velocit)    due    to    this    head    //    plus 
the  head  due  to  the  velocit)    of  approach 
to  the  section    j 
Now  it 

;■      \  .  locitj   "i  ap| 
It  =  I  lead  corresponds  j 
ity  of  approach,  and 

r=Velocity  at  tin    throat  of  the  aper- 
ture,   then,  1  1 
corresponds    to    the    head    //      ; 

h, 

■  h  =  — , 

-'  !' 

l'=sl-'(//  +  S>       w 

or 

(3) 
As  the  sami 

through    each  be    in    the 

same    time,     I'a    —     vA;    therefori     thi 

•    /'   and    v   are    inversely    as    the 

I   and  a,  thai   is 

to   say, 

..       A  a  .       a* 

1    =  —        v=   ,       ;  ;•'  =  -r-r  I  2. 
a  A  A' 

Substituting   this   value   for   :"   in    formula 

(3), 


•ill 


.1 


,  or  V 


gH 


.  and  apparatus  of  thi  si    pi  opi  in 

tions    are    found    to    entail    a    total    loss    of 

head  in  the  pipe  line  of  li       than   [2  pel 
c<  m.  of  the  measured  head  //. 

In   employing   I  his  method  of   mi 
flow    through    a    pipe   or   closed    Hume,  it 
is    not    essential    that    any    partii 
mensions    or   p  hould    be   ad] 

hered   to,   only   thai    for   besl    result     thj 
general     form     and     proportions     of     the 
Venturi    ajutage    should    be    followed 
(rder    not    to    entail    undue    loss 
When  the  apparatus  follows  those  propot 
tions,  the  flow  estimated  b)    the   formula 
giving  velocit}   at   the  throat  will 
1   cl   ti  1   w  ithin   3  to  5  per  cent.,   pro\  ided 
ii     of    efficiencj     ha 
been    employed.      With    good    mechanic 
con -t  ruction    and     finish    of    sin  1 
actual     flow,    checked     by    tank 
ments,  ha     bi  1  11  i  in  iw  it  to  be  98  per  rent. 
of  the  amount    computed   by  the   formula, 
i  m!  [or  verj  ordinary  surfaces  in  iron  and 
conduits  falls  as  low  as  93  per 
cent.      Bui    in   any   instance   when 

is  made  from  proportions  m 
the  Venturi  ajutage  or  results  are  re- 
quired within  less  than  5  per  cent,  of 
truth,    the    percentage    which    the    actual 


When  the  throat  diameter  is  one-third 
the  diami  .  then  a  =1/9 

1  f  .  /.  and  the  fi  irmul 

V       ■■'•', 
or  practically 

For     high     velocities,     pressure     in     the 

ti  r  /'..  may  be  reduced  so  much  as 

to  fall  to  the  throat  c  c,  or  the  reduction 

.:'    as    ti  1   create 

a  "suction."     In  thai  ease  a  vacuum-gage 

column   must    b  as    shown    in 

ad    //   of    Fig.    1    then 

radical  purposes  a  mercury  L'-tuhe 
1  is    employed. 

connected  as  illustrated  in  Fig.  3.  This 
permits  direct  reading  of  the  value  of  H 
in    inches   of   m  rnn,    which    are 

readily  converted  into  equivalent  feel  of 
water  (multiplying  inches  of  mercury  by 
r.13),   or   measured   b  call     on    which 

the  divi  :  I      paced  for  read 

Experiments  checked  by  careful  tank 
ments  have  been  madi  ti  di  ter 
mine  the  efficiency  of  discharge  of  Venturi 
apertures  of  various  proportions.  Tubes 
in  which  the  throat  had  one-ninth  the  area 
of  the  large  ends  of  the  cones,  with  the 
up-stream  frustrum  about  two  of  its  base 
diameters  in  length,  and  down-stream 
frustrum  about  seven  of  its  base  diameters 
in  length,  have  given  discharges  of  96 
to   98  per   cent,    of   the   discharge   per   the 


gi     1-    of    the    estimated    di 
slii  mid  be  determined  by  actual  1 

if    //    coming    near    to    tin 
tained  in  the  use  of  the  apparatus. 

For  measuring  the  flow  in  pipes 

■  '  nical    pi  irtii  ms   of   the   Venturi 
tubes   are   built    up   of   a    number 

tion     ol   Ii  ngtb  >  1  'iiii I  1  if  a  number  of 

flanged     frustrums    of    cones    bolted    to- 
gether,  Fig.  2.     In  most   Important  meters, 
the  throat  section  is  made  of  bron 
•  r   has   a   bronze   lining   to   guar  ' 
change   of   diameter    from    corrosion,   and 
has   a    surrounding    vacuum    chamber,  as 

dii  ati  tl    in    Fig.   2,   the   vacuum   1  ' 
being  connected   to   the  throat   by   four  or 
more    small    holes    equally    spaced 
tin    apertui  e,  eai  h  hi  de  being  drilled  with 
care  so  as  to  make  the  passages  at  ri"h! 
angles  to  the  axis  1  f  the  main  tube.   Can 
is   also  taken   that   no   burs   or  irregular' 
of  corners  are  left   at  the   inte-section 

lies  with  the  inner  surf  ice  of  tl 
throat,  which  would  tend  to  create  it" 
perfect  asperation,  Piezometer 
of  pressure  at  the  throat  are  obt.  i 
connecting  a  piezometer  or  suitable  for'1 
of  vacuum  gage  to  the  top  of  the  vacuut! 
chamber.      For    most    accurate    w 
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•rior   of  the   tube   is   finished    si 

m  end  to  «.- 1 1 1 1  and  coefficients  of  dis- 

re    determined    by    careful    tank 

isurement,  when  the  tube  is  discharg- 

under  conditions  of  heads  and  veloc- 

which  it  is  intended  t<>  be  em- 
>cd.  But  very  reliable  results  can  be 
lined  where  the  throat  onlj  is  meas- 
il  with  care,  and  it  lias  been  con- 
finish  of  surface. 
nturi   ajutages   are    generallj    sup 

rcular    in    cross-section    but    any 
uractcd  form  of  tube  can  be  emp 

me  manner  for  measuring  flow, 
ivideil  contraction  and  reenlargement 
gradual.     Square-sectioned  tubes  have 

harges   of  water   used    for 
d  irrigating  purposes,  coefficients 
discharge   having  been   determii 
;ing  their  flow  over  weirs,  etc. 


flow  by  tlii—  method,  a  description 

and  application  of  a  simple  form 
maj    I"-    of    interest 

a   service  pipe 
-    in   diameter    in    which    it    i~    de- 
sired to  measure  tile  flow  of  water  in  the 
of    the    arr.iw    />.      Insert    be- 
tween flanges'  /■',  and  /•'..  a  section  "(  sofl 
per   pipe   about   2   feet   long, 
down    in    a 
f,  mi  a  throat   by   pressing   the     i 

gi  tlier  between  I  of  the 

shape  WW.  The  forms  WW  should  be 
rounded,  as  shown  in  the  figure,  so  as  t<> 
prevent  the  formation  of  to,,  sharp  a 
notch,  and  should  lie  beveled  sleeper  on 
cue  side  than  the  other  so  as  I 
a  more  abrupt   contraction  of  the  tube  on 

•  side   of  tin    thr  'at.     Flattening 

•  the  pipe  should  be  done  at  a  safe 


)^~b 


T 


the  discharge  of  pi]'' 

e  Venturi  meters  employed  are  generally 

with  elaborate   fori    - 

:re  gages   for  recording  the  dif- 

pressure   obtained   at    tin 

interpreting  the  discbarge  in  ac- 

with  the  predetermined  value  of 

e  coefficient  of  discharge.*     The   throat 

■imeters     employed     range     from     two- 

■  n  to  one-fourth  the  diameter  of 

-  in  which  they  are  employed,  the 

portion  being  employed  for  pipe 

igh    velocities    and    the    smaller 

<t  pipe  lines  which  have  such  slow  veloc- 

of  flow   that   it  becomes   necessary   to 

greatly  the  velocity  at  the  throat 

the    meter    in    order    to    obtain    suffi- 

reat    reduction    of    pressure    for 

i  ible  readings  on  which  to  base  velocity 

'    the  throat. 
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o   as    not 

the  end  /■',  for  proper 

threading    to    receive    the    flange    coupling 

at  that  end.     To  lie  safe  ill  that  particular, 

it    will    be    best    to    insert    a    v.  r 

plug  in  the  end  of  the  pipe  before 
funning  the  thn  al  in  this  manner. 

After   flattening   down    the    pipe   it   will 
look    like   the    plan    view,    that    is,    will    be 
d     out     as     well     as     brought     tO- 
t   the  throat,   with   a 
like   7    in  the  figure.     It  is  immaterial  for 
tie  purpose  what  the  shape  of  tin 
•    it    i-    fairlj    sym 

I  the  center  line  of 
the  pipe,  and  the  throat  is  formed  by 
•  irface  in  grad- 
ual contraction  to  the  smallest  size  of 
aperture  and  reexpansion  to  the  full  si/,- 
of  the  pipe.     1  poses  a  throat 

aperture    having   an    area    of   about    one- 
sixth   the   area   of   the   pipe   will   bi 


to  give  good   results.      For  that    pi 
would  need  to  be  flatten, 

to    a    section    about    .i    to    inch    ai 
narrow   inside  diameter,  spn 
inches    wide    insidi 
:■   .i    10-inch   hole    in   the   top   of  the   throat, 

nipple  may   be   soldered   in   place 
for  receiving  a  pressure  ga^c.     Ibis  hole 

should   bi  rp   and   square 

with    the   inside   of   the   throat.      The  area 
if    the    throat     should    then    be     carefully 

making 
caliper  measurements  of  thi 

making  due  allowan,  i 
the   tube   at   the   throat,   as   show; 
thickness   of   the    side    be  fori 
lie    gage    nipple.      The    rale    of 
several  different  gage  ream 
ined  by  drawing  wati 
period   into  a  barrel  or  tank  and   i 
quantity  in  cubic  feet,  pi 
rtaining    the    weight    of    water    so 
caught.     The    How    for   any   differ 
t Hiding   of   the    gages    &    and    Gi    can    be 
into     any     cal- 
of   velocity  of   flow   thro 
throat,  thus  employing  the  aperture  in  the 
same   manner  as  any  ether   form  of  aper- 



but    with   the   advantage   of  much 

of    capacity    and    less    reducl 
pipe     line     pressure.       If.     however,     it     is 
imploy     the     aperture      for 
li icities    thn iu 
then   three  or   four  calibr;  I 

•Id    be    made    for 
Of    //    I  the    difference    between    the 
-   at    (,',   and   C-)    should   ' 
and    the    per   cent,    which    thi 
i-     of    the     theoretical     flow     per 

city  through  the  throat   -' 
determined.      With    this    coefficient    i  nee 
establisl  nd  rates 

of    discharge    may    be    computed    by    the 
formula  and  may  be  kept  in  readil 

-    rved    reduction    of    pr. 
the   aperture. 

Ithor  has   successfully  applied  the 
rig     general     methods    of    making 
measurements    of    flow    ,  f    water 
and    in    determination    of   the    rat, 
I,  air  and  other  gases  thn  i 
;, plying   tenants,   etc.      In   all   cases 
of   importance   it   is   highly  advisable  that 
the     particular     apparatus     so     employed 
alibrated     under     conditions 
which   are   as   nearly   as   possible   identical 
with  those  which  obtain  in  gaging  the  flow 
which   is  to  be  measured. 

Wi  is  Measurements 

For   g;  ■■    of  water  in   small 

0  induits,  the  method 
known  as  weir  measurement  is  a  favorite 
engineers,  because  of  its  conven- 
ience and  the  greater  certainty  of  obtaining 
conditions  compatible  with  well  established 
theories  and  experiments.  Any  kind  of 
dam  to  check  or  raise  the  level  of  the 
surface  of  a  stream  is  called  a  weir,  but 
red  as  an  instrument  for  measur- 


dam  ha\mg  it-  hack  or  up-stream 

Mile  A  B,  Fig.  6,  in  the  form  of  a  vertical 

to  D,  the  direction 

:  with  .1  sharp 

1  formed  of 

;i    thin    metallic    plate    "r    sharpened    by 

side,    so    that 

the   weir   will 

clear  all  l>ut  the  inner  edge  ./     The  head 

on  the  weir  is  underst 1  to  be  the  lii^li t 

\\    from   the 

to  feet 
im    from    the    weir,   or   beyond    a 
point   where   the   surface   forms  a   falling 
-    it    approai  >l    of   the 

si  maj   be  formed  of  wood 
material,  beveled  on  the  down- 
stream siile  to  an  ai 

be  rounded  or  other- 
rm   a   lip   which 
will     cause    the     water    to    adhere    to    the 
if  the  weir,  as  such   form-; 
have  the  effi  ising  the 

-_•■    an    indefinite    amount. 
With  a  weir,  like  A  .1.  Fig.  7.  which  ex- 
tends clear  across  the  channel  of  approach, 
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traction   is  practically    a-  great   a-   ii   can 
he  made  by   increasing   tin   distance  C E, 
This  is  believed  to  he  true  when 
made  equal  to  the  head  // 

riments  have  shown  that  complete 
end  contraction  reduces  the  discharge 
about  fi  per  cent,  when  tin  length  of  weir 
/  i-  1.  --  than  four  time-  the  head  //.  The 
employment  of  a  weir  without  end  ci 
ti.in   i-  therefore  alv 

where  the  head  //  is  less  than  ten  times  the 
length    "f   the    weir,    in    ordi 
the  uncertain  effect  which  end  contractions 
discharge.     When  end  con- 
tractions are  unavoidable  in   construction 

ir  and  it   is   tin    purposi 
due  allowance  for  thi  i  then  the 

ends  of  the  weir  should  !»■   sharp  verti- 
cal  edges   like   .1  C,   i'ig.   v.    and   beveled 
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t..    Standard   weirs   with   complete   contrac- 
tion,   the    vertical     upstream     side    of    the 

weir   should   extend  above  the   bottom  It 

a'   least  twice  the  amount  of  head  //.  and 
there    should    be    fre<     access   of   air    al    the 
1  iid-   of  the   weir   to  prevent    formation  of 
an)    degree    of    vacuum    in    the    ■  i 
Fig.   6,    for    it    has    a    strong    tendency   to 

nal  in  .il  .  -I'M  ,i.  in  .11  1  it  the  under 
side  of  the  stream.  The  presence  of  vac- 
mini  i-  usually  revealed  bj  an  appearance 
of  unsteadiness  of  flow   and  the  occasion 

of  ripples  lengthwise  of  1 
ol  tin    weir.     The  hight  of  b 
J    .hi    the    (low  n  stream    side    1  if    the    weir 
is  quite  immaterial,  so  long  as  it  di 
boil    or   hack    up   into   the    space    V   a   siiffi- 

ht  to  interfere  with  compli  ti 
Backwater,  like  any  other  cause 


..rial 


FIG.  6 


no  contractioi 

Rowing  over   the   weir   takes   place  at   the 

ends  A  A.     Such  a  weir  i-  called  a   weir 

without  end  contraction,  the  stream   flow- 

-   and   beyond   the   weir  I 

breadth  of  the  channel,  as  shown  in  Fig.  8. 

When,  as  in  Fig.  0,  the  ends  ./('  are 
any  distance,  as  CI:,  front  the  si'! 
channel,  then  contraction  of  thi 
Rowing  over  the  weir  takes  place  at  the 
ends  ..f  the  weir,  as  shown  at  ('  in  the 
plan  view.  Fig.  10.  This  kind  of  weir  is 
called  a  weir  with  end  contractions,  and 
for  the  same  head  of  water  and  length  of 
weir  the  discharge  is  less  than  over  a 
weir  without  end  contraction. 

Diminution  of  Mow  due  to  end  o.ntrac- 
with  the  head,  but  di- 
minishes with  increased  length  /.  of  the 
weir  up  to  a  point  where  the  length  is 
about  ten  times  the  head  H.  when  the  ef- 
fect of  end  contraction  is  practically  nil; 
hut  decreasing  the  length  of  the  weir  in 
this  proportion  to  the  head  //.  causes 
end  contraction  to  diminish  the  flow  very 
rapidly.  A  weir  i-  said  to  ha\ 
plcte  end  contraction   when   the  end  con- 


on  the  down-Stream  side  in  the  same  man- 
ner as  the  crest  ./.-/.  The  object  of  sharp 
e.lees  is  to  create  no  uncertain  degree 
of  contraction  either  al  tin  sides  of  the 
stream  or  in  its  upward  curvature  in 
passing  over  the  weir,  and  that  flow  may 
take  place  nearly  as  possible  as  though 
A  B,  Fig.  0.  were  the  vertical   sidi    of  a 

-•  rvoir  and  flow  took  place  into 
the  air.  with  natural  upward  curvature 
of  the  bottom  of  the  stream  in  passing 
beyond  the  crest  ./.  This  hitter  condition 
would  not  exist,  how  ever,  were  thi  bot- 
tom  filled   up  against    tin-   - 

ithin  a  -hurt   distance  of  tin-  crest 

. ' :    nor    with    any   conditions    present    on 

the  down-stream  side  of  the  weir  tending 

to    suppress    natural     contraction    at    the 

drawing  the  stream  downward  in 

■  ge  over  the  en  -<  of  thi  w  1  ir. 
Tor    employment    of    formula-    applicable 


tending  to  suppression  of  natural  contra 
tion  at  the  crest,  increases  the  Mow  an  u 
certain  am.. mil. 

Observing  these  general  conditions,! 
formulas    and    coefficients    for    flow    "v 
standard   weirs  may  he  applied  with  su 
C'ent  accuracy  for  most  practical  purpos 
The  place   -elected    for  a   measuring  w 
should   hi-  at   a  point   in   the   stream  win 
the    approaching    channel    is    straight    :i 
its    cro--  section    i-    regular    and    deep 
possible    in    proportion    to    the    head 
so   as   to   avoid   presentation   to   the   » 
of  irregular  currents  ..f  water.    Flatten 
of  the  curvature   of  the   surface  of  vv'i 
passing  over  the  weir  i-  an  indication  t 
suppression  of  contraction  is  taking  pi 
from    one    of    the    causes    mentioned, 
that   the   head   //   is   too   small  to  be    ' 
pended    on    for    a    lively    spouting  of   : 
stream  over  the  crest.     The  remedy  i- ' 
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//    bj    shortening    the    length    of 

Theory   of   Flow   Over   a   Weir 

fundamental     formulas     for     flow 

irs  are  based  upon  the  thebrj   of 

e    velocit)    of   a    liquid,    viz.,    that 

each   particle    is    projected    forward    with 

ne   velocit)    as   it   would   acquire  in 

falling   from  a   hight  equal   to  the   head   of 

acting    on    the    particle. 

S  sing    /  .  I  />'.    Fig-    It,   to    i 

the  vertical  side  of  a  reservoir,  kept   idled 

vel   /■'  /•'.  which   is  at   the   hight   // 

lie  point  .  /   in  the  side  of  the  res- 

the  litpiid  down  through  the  depth 

//  being  made  up  of  horizontal   filaments 

which  are  temporarily   held    fn  in   flowing 

tally    by    the   presence    of    the    side 

uddenly   removing  this  por- 

tlie    side,    each    of    the    filaments 

.   etc.,    will    be    urged    forward   ac- 

depth  h~.lh.lii.  etc.,  and  this 

-.■.ill    continue    after    flow    i- 

ivcr    the    side    of    the    reservoir. 

iistance    of   the   atmosphere, 

against   the   sides   of   the   opening 

tendency  to  fall  in  a  cascade,  the 

ts   would   move   across   the   crest    ./ 

K    in    parallel    straight    lines, 

nth    the    same    velocity    as   a    body 

acquire    in    falling    from    a    hight 

the  depth  of  submergence  of  the 

Representing  the  velocities  of  successive 

laments     by      horizontal      straight      lines 

etc..    the    curve    OecC    joining 

ctremities   will   he   a   parabola,  be- 

,  =  ^  2  !?/!,.  ;,=  ^. '<///,.  V,  —  V  --<;/i3, 

■cities    being    pre  >p<  irtii  mal 

roots  of  their  respective  depths. 
•he  total  depth,  or  head, 
and  A  C  =  yTgJT,  the  total  theoreti- 
'  arge  in  cubic  feet  per  second  for 
•  length  of  weir  will  he  that  repre- 
the  area  of  the  parabola  O.I  C. 

1 0,4  X  AC=}  H  X  V~Tg7T- 
iding  this  area  by  the  hight  //. 
-     velocity  will  be, 

\H  X  > 


the 


// 


=  \<f^iH. 


'•    of    the    whole    escaping    sheet 

being   //.  and    its   breadth    =   /.. 

length  of  the  weir,  the  cross-sectional 

he   stream   is   /.    >'    //.  and   this 

by   the   average   velocity 

•     theoretical    quantity    Q,    flowing    in 

per  second,  viz., 

=  1  <  //  x  1  vrpr. 

-  .1.2.2  from  under  the  radical 
n  and  -educing,  the  equation  for  theo- 
ischarge  becomes: 

6  =  5-35  X  L  x  tf~m. 
"Ins  theoretical  quantity  is  never  real- 
1  in  practice  with  a  sharp  crested  weir 
full  contraction,  because  the  filaments. 


as   the)    approach   the   weir   begin 
in   curved    path-    EO(  .    Fig,   6,   and    it    is 
necessary    to  estimate   the   head    //    further 
up  stream,  as   from  a   point 
at    a   point    like  o   immediate!)    over   the 
weir,    in    order    to    take    into    a. count    the 
head    //    which    produces    velocit)    in   all 
filaments     approaching      the      weir.      The 
stream  is  not  only  retarded  by  impinge- 
ment against  the  weir,  hut  tin-  velocit)  -i 
filaments  approaching  the  weir  at  a  lower 
level  than   the  crest   are  projected   upward 
mid    conspire    against    the    direct 
out    of   the   upper    layers    forming   the    up- 


I s 


SBs>^m^ 


! 


Hi' 

FIG.  IO  Timr.xr. 


ward  contraction  .V.  In  this  connection 
it  may  be  observed  that  the  average 
velocity  of  the  thinnest  part  of  the 
MX.  Fig.  6,  after  passing  the  weir  (which 
corresponds  to  the  viena  contractu  issuing 
ices  in  thin  plate  I  is  very  nearly 
equal   to   the   theoretical    velocity. 

Numerous  experiments  have  been  made 
on  large  and  small  weirs  for  the  purpose 
cf  comparing  the  actual  discharge  with 
that  obtained  by  the  formula  for  theo- 
retical discharge.  For  sharp-crested  weirs 
of  usual  proportions,  giving  full  contrac- 
tion on  tip     :n  -•  of  the  weirs,  but  without 


did  contractioi  Francis,  bj  a 

iei  iments   made  al    I  lolyoke, 
Mass.,  in    1852,  determined   that    in 
tity  5.35  in  the  foregoing  formula  should 

ced  to  about  (u'.i   per  cent,  of  that 
quantity,    making    t|ie   equation    for   .actual 

(low  : 

''=  vv<  X  Z-X  t/li1 
for   the    numbl  r    of   cubic    i' 

flowing   ovei    sharp-crested   weirs   having 

more,  limes  //. 
and  without  any  end  contraction,  in  this 
respect  confirming  the  experiments  of 
many    other    hyd  oi    note    in   this 

countr)    and   Europe. 

Francis'   experiments   were   among    the 

of  tests 

of  the  flow  over  weirs  made  to  that   lime, 

and  as  the  results  announced  by  him   were 

confirmatory   0 

ing    authorities,    the    above    equation    has 

I   "Hie      I-  I        St. Ill, I. ,1,1      Oni 

for  computing  the  flow  over  sharp  crested 
without  end  contraction.  The 
J'rancis  experiments  were  made  on  weirs 
about  10  feet  long  under  heads  ranging 
from  ~  to  10  inches,  with  excellent  facili- 
ties for  determining  tank  measurements 
of  the  flow  o\er  the  weirs,  which  was 
111    lock   chambers    whose   capacities 

,1   and  due  allowance 
made   for   leakage.     The   experimi 
mainly    valuable,    however,    in    determining 
id  contraction  with  different 

proportions    of    lengths    of    weir    to    the 

head  //.  a  point  on  which  able  bydraulic- 
ians  had  ],re\  i,  msly  disagree  d  on 

.'in,  s    for    ex- 
perimenting.    Letting  11   =   the  number  of 
end     contractions,     the     Francis     formula 
f,,r  quantity  of  water  discharged  in  cubic 
i,,l   is : 

Q  =  3.33  y  (/.  -  n  ^-)  X  V~. 

If    //    is    made    equal    to    one-tenth    L, 

1  i.e.  //  i.'io  /.  )    the   formula  becomes: 

so  that  with  11  =  two  contractions  the 
quantit)    of    flow    would    be    reduced    only 

2  per  cent.  Therefore,  for  all  practical 
purposes,  when  the  length  of  weir  /.  is 
over    ten     times    the     head     //.    tli 

d  contraction  can  be  neglected. 

Proper  Allowance  for  Head 
As    pi  ted,   il    is   customary 

to  measure  the  head  //  at  a  distance  6  to 
8  feet  up  stream  above  the  weir,  in  order 
to  have  the  elevation  of  the  SUI 
water  approaching  the  weir  at  a  point 
where  there  is  no  material  drop  in  the  sur- 
face. When  there  is  velocity  of  approach 
toward  the  point  where  H  is  measured, 
this  must  he  taken  into  account  as  pro- 
ductive of  a  greater  effective  head  than  H 
in  creating  velocity  over  the  weir.  Veloc- 
ity of  approach  to  the  point  E,  Fig.  6,  is 
readily  measured  with  surface  floats  or 
wooden    rods   having   loaded   ends   by   ob- 


pi  »\\  i-.iv  ami  i  in-:  i-.m.inkkk. 
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serving  t!ic  di  over  by   the 

I  onverting   this 

ind,   the    head 

M.linji  to  thi>  velocity  "i  approach 

nd    i  ither    from    a    table    of 

from   the 

imiila. 

h  = 
J  9 

In  Fig.  ii.  indicating  this  Additional  head 

distance   h,   it    will   be   seen    that 

:  head  now  acting  to  produce  flow 

ilthough  the  depth  of 

filaments  passing  over  the  weir  remains  // 

In  demonstrating  the  theorem  with  the 
head  //.  Fig.  ii,  it  was  assumed  that 
the  water  in  the  reservoir  was  at  rest : 
an  analogous  theorem  can,  however,  be 
established  with  reference  to  the  head 
The  original  velocities 

m  i  >  down  to  A  are 
now  extended  to  the  parabola  QC  IK  and 
the  total  Bow  in  cubic  feet 

h  i  ir  i>  represented  by 
the  :  r.-a  0  A  D  G.  This  area  is  the  differ- 
ence  between   areas   of   the   paral 

/  D  and  Q  0  G,  in  which  QO  = 
ft;  0(7  =  V  i  9  l>;  QA  =  H 
A  P  =  Vj  g  (,//  -r-  h).  When  there  is  ve- 
locity of  approach  corresponding  to  the 
head  h,  the  theoretical  flow  per  second 
for  one  foot  length  of  weir  therefore  be- 
comes : 


I    that    it    may    be    negh  I  I 
when  the  velocity   of  approach  is  s,,  great 
as   to  effect   results  more  than  .!  per   cent., 

a-  above,  employment  of  the  weir  a>  a 
superiorly  accurate  instrument  for  meas- 
urement of  flow  is  ..pui  to  serious  criti- 
cism. 

The    arrangement    and    p 
measuring    weirs    placed    in    open    rec- 
tangular flumes  of  iron,  w I        masoi  rj 

should  be  carefully  scrutinized  to  see  that 
tnply  with  conditions  required  for 
a  standard  sharp-crested  weir  before  plac- 
ing dependence  upon  the  standard  weir 
formulas,     as     conveniences      which     are 

their  installation  at  i 
liable  to  result  in  broad  deviations  from 
standard  conditions.  It  is  not  sufficient, 
for  instance,  to  apply  the  standard  weir 
formulas  to  ordinary  gate  openings  or 
es  through  bulkheads  without  set 
ting  up  a  weir  board  or  plank  so  as  to 
present  a  clear  vertical  up-stream  face 
not  less  than  twice  the  bight  of  head  act- 
ing   On    the    weir,    and    to    further    secure 

full  contraction  of  the  stream  at  the  crest, 
discharge    over   the   weir   should    have   a 

clear  drop  of  at  least  one  half  the  amount 
of   head   acting   on    the  weir.     To   reduce 


5.35  yV/ 1-  *  )•-*' 

and   for   /.    feet   length   of  weir  the   theo- 
retical  rlow   in   cubic   feet   per   second   is. 


e  =  5-35^V  (Hi-  *)•—*-. 

and  the  actual  discharge  in  cubic  i 
second  with  velocity  of  approach  due  the 
head  h  becomes  for  60  per  cent,  efficiency, 


=  i  |3Lf(flti)'-»'. 
This  formula  has  been  substantiated  by 

h   and   other   eminent   mathemati- 
cians and  hydraulicians.     It  has.  hi 
been  questioned  in  cases  where  there  were 
of  approach,  in  which  cases 

rved  velocit]  has  in 

'■ability  been  erroneous  and  more 

at  fault  than  the  formula.     The  pi 

a  weir   should  .'.here  velocity 

of  approach  is  '  ible,  for  under 

-t  favorable  circumstances  it  is 
difficult  to  obtain  the  velocity  with  ac- 
curacy, especially  where  a  stream  is  nar- 
row and  irregular.  It  is  to  be  observed 
that  the 

tion  which  thi  pproach  hears 

to  I!  after  being  incorporated  in  the  for- 
mula,   and    not    according    ti 

velocity,-  when 
incorporated  in  the  formula,  appears  to 
effect  the  result  more  than  about  3  per 
cent.,  the  value  of  nv  nade  by 

weir    is    very    doubtful.      Under   ordinary 
circumstances    the    velocity    of    ap] 
when  converted  into  bead  h  for  use  in  the 
formula,  will  be   found  to  have  so   small 


I  or  temporary  use.  a  good  wen    bo  ml 
can   be  made  of  2-inch   plank,  beveled  on 
llx    back    so  as    to   leave 
breadth    at    the   edge,   or    the    crest    maj    be 

formed  of  u I,  sh.nl  w  it h   '«-  to 

plate  iron,  as  shown  at  . I,  I  u:  u 
any  circumstances  the  construction  should 
be  made  linn,  stiff  and  strong,  so  that 
then  will  be  no  tremor  or  vibrat 
no  change  111  its  dimensions  during  use. 
precaution  should,  of  course,  be] 
taken  to  make  the  weir  tight  as  possible  1 
for    estimates    ol    leakage    as   a    rule  art] 

verj    imperfect.  With  ordinary  good  work 

manship  .11   joints,  leakage  can  be  reducet 

to  a  minimum  by  the  use  of  clay,  bran  0  ) 

short  stable  manure.     The  di  grei 

ness  of  the  construction  should  occasion  < 

ally    be    observed    with    the    foreba 

to  the  level  of  the  weir  and  the  backwatc 

drawn    down. 


Measuring    the    Losses   in   a  Steai 
Turbine 


Professor  Ratcau,  inventor  of  the  tu 
bine  which  bears  his  name,  recently  pr 
sented  to  the  Association  Technique  Mat 


leakage   under  and   around   the   weir,   it   is 
always  advisable  to  dam  up  the  di 
below    the    weir,    SO    as    to    raise    the    level 
of  the  backwater  high  as  possible  without 
interfering  with  the  1  i     Fig.  6. 

When  the  down-stream  ends  of  the  weir 
From  side  to  side  of  the  channel, 
contraction  over  the  weir  is  1  able  to  be 
tii  m  of  vac  urn  ..n  the 
down-stream  side  1  ■:  the  weir.  This  is  the 
more  likely  to  occur  with  big  .nckwater 
on  the  weir,  and  should  be  gua.  (led  against 
by  making  spei  ision  for  admission 

of  air  under  the  dicharging  sheet  of  water, 
either  at  the  end-  of  the  discharging  arch 
or  in  some  such  manner  as  leading  an  air 
pipe  back  from  the  receiving  bay  to  the 
down-stream  side  of  the  weir. 


time,    a    paper    entitled    "Mode    (1 
des    Turbines    a    Vapcur,"    in    which 
gives  the  results  of  experiments 
determine   the   internal   losses   of   ttirl) 
and    describes    the    experiments    by   H 
those    losses    were    determined.       He 
experimented     upon     the     subject     - 
fifteen   years    ago.   but   these   exp 
lacked  precision  and  were  taken 
a    few   years   ago   with   perfected 
:ii   the  shops  of  La  Brosse  el    I 
Xantes.     for    the    purpose    of    call  '' 
with  the  utmost  possible  precision  thi 
bine  for  the  torpedo  destroyer  "Voltig 

The  apparatus  used  for  the  pin  se 
is  shown  in  Fig.  r,  where  A  is  a  *" 
tion  of  guide  vanes  guiding  the  s lffl 
upon    the   section   B   of  the  vanes  t  be 
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•tested.    The  section  B  is  so  mounted  as  to  at    //   in   the   detached    sketch   of    Fig.    1. 

transmit  to  one  end  of  a  scale  beam  the  This  resulted  in  ;i  diminution  of  th<  thrusl 

thrust  which   it   receives   ft  im  and  the  ratio  between  the  thrust  obtained 

directed   upon    it    b)    the   guide    vanes   ./.  in  the  firsl   and  second   series  of  experi- 

The  pressure  ^i  steam  in  the  chamber  E  ments  i>  taken  as  expressing  the  1 

regulated  by  the  valve  C.     The  thrust  of  the  blade  tested. 
►on  the  blades  is  measured  bj    counter-        The  losses   thus   mi  due   in 
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lancing  it   with  weights  in  the  opposite  part    to    the    minute    irregularities    of   the 

ue  pan  G.  walls   of   the   blades,   to  their   greater    or 

Vnother  series  of  experiments  was  then  less    thickness,    to    the    form    and    to    the 

interposing   another    section    of  transverse    dimensions    of    the    pas 

lentical    with    those    used    in    the  but    principally    to   the    shock    at    the    en- 

mei  test  between  the  guide   vanes   and  trance    of    the    buckets.      In    the    case    of 

vanes  attached  to  the  scale,  as  shown  impact  turbines  the  effect  of  these  losses 


509 

is  to  red  of  the 

fluid    in    the    blades   alwaj  s  in  thi 
proportion    approximately,    whatever    the 
initial   velocity   of   the   M.. mi.   and   what- 
ever tin-  relatii  e   vi  locitj    ol 
irves  given  in  Fig.  . 

lions  of  which  are  given   at   the  left,  as 
determined   by  this  method.     As  will  he- 
seen,  the  efficiency   varies  betweet  I 
80  per   cent.;    fur   the   same   blad 
fairly  constant,  although   there  is  a   uni- 

sure  ;   that   is  t < •  say   with   tl 
flow  through  the  vai 

In  certain   publicatii  t  1         '■  en   sup- 

al  the  loss  of  velocity  in 

IS  per  cent.  Professor  Rateau's  experi- 
ments show  that  this  pri  ip  i  ition  d  les  not 
conform  to  the  facts,  and  he  m 
thai  the  loss  amounts  generally  ti 
25  per  cent.  With  blades  very  care- 
fully designed,  well  polished  and  having 
the  entrance  edges  very  sharp,  these  lo  si 

reduced  to  15  per  cent.,  but  this 
will  be  exceptional  and  one  cann.it  count 
upon  this  value  to  maintain  itself  after 
some  use,  because  the  steam,  and  1 
ly  the  particles  of  water  which  it  en- 
trains if  not  superheated,  or  which  follow 
upon  the  expansion  of  the  steam,  roughen 
the  surfaces  of  the  blades  ami  reduce  the 
sharpness  of  their  edges. 


Monthly  Meeting  of  the  A.  S.  M.  E 

The     first     monthly     meeting     of     the 

American     Society    of     Mechanical     Engi- 

ir    1909-10  will   be   held   in    : 

gineering  Societies  building,  New  Y<  rk, 
m  1  daj  evening,  October  12,  at  8 
o'clock.  A  paper  will  he  presented  by 
Prof.  K.  C.  Carpenter,  of  Cornell  Uni- 
versity, upon  the  "High-Pressure  Pump- 
ing System  of  New  York  City."  I  here 
are  two  pumping  stations  comprised  in 
this  system  which  receive  power  trans- 
mitted electrically  from  several  of  the 
ting  plants  of  the  city. 
There  are  five  pumping  units  in  each 
station  consisting  of  5-stage  centrifugal 
pumps  driven  by  induction  motoi 

pump    has    a    capacity    of    }o:>o  gallon-    per 

minute    and    delivers    against    a    p 

of    300    pounds    per    square    inch    in    the 

mains. 

The    first    In.  pumping    sys- 

tem    foi  11011     was    one    with 

steam-driven  pumps  completed  at  Detroit 

in     [888.        Inside-     I  he     New     Yoli 

ave  recently  been  n  pli  tei  01 
are  under  construction,  similar  plants  at 
Philadelphia.  Brooklyn,  Boston  and  Balti- 
1111  ire. 

It    is  expected   that   the   discussion    fol- 
lowing    the     paper     will     not     only     bring 
out    information    upi  11    the  1 
will    also   lead    to   a   general   presentation 
of    the    subject    of    centrifugal    pumps. 
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A  Practical   Explanation  of  the  Essential  Features  and  Different  Types; 
What  They    Are    Used    for,    Their   Capacity  for  Work,  How  Cooled 
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The    transformer    is   an    apparatus    for 

i  one  volt- 

tirrent  of  a  differ- 
ent voll  Hy  "'  :i 
pair  of  electrical  windings  called  the 
"primary"  and 

magnetic  circuit  interlinked  with 

This  magnetic  cir- 

known  as  the 

transformer.     The  primary 

ndary  windings  arc  so  pla 

•    between  them   is  as 
iible   under   practical   condi- 
tion    applying     an     alternating 
lotive  force  to  the  primary  wind- 
ing, an  alternating  magnetic  flux  is 
in  the  i r. -ii  core  which  indui 
motive  force  in  the  secondary  winding  in 
direct   proportion  to   the  number  of  con- 
volutions of  wire  in  the  secondary  wind- 

•    will   be   evid 
the  pr.mar-.   wincing  is  fiu  on.  h  winch 
ily    current    is    applied,    and    the 
is  the  winding  in  which  electro- 
motive  force   is   generated   by   the   mag- 


na   T.     DIAGRAM    OF   SIMPLE   TRANSFORMER 

ip    by    the    current    in    the 
primary  winding. 

An    elementary    diagram    of    a    simple 
transformer  is  shown  in   Fig.   1,  in  which 
('  represents  the  iron  core  around  which 
the    primary    and     secondary    coils    are 
There  are  \  .<■  f  trans- 

former, but  they  all  comprise  the  - 

:i  primary  and  a  sec, ndary  wind- 
ing witli  a  laminated  iron  or  steel  core. 

Ratio  of  Transformation 

The  greater  voltage  divided  by  the 
smaller  voltage  at  no  load  i-  called  the 
ratio  of  transformation  and  is  equal  to 
the  number  of  convolutions  in  the  high- 
tension  winding  divided  by  the  number 
in  the  low-tension  winding.  For  example, 
a  transformer  with  500  turns  of  wire  in 
its  primary  winding  and  50  turns  in  its 
secondary  winding  would  have  a  trans- 
formation ratio  of  70  to  1.  anil  if  it  were 
supplied  with  primary  current  at  1000 
volts,    the    secondary   electromotive    force 


at    no   load  would   bi  \   trans- 

former of  tlii-.  kind,  delivering  a  lower 
voltage  than  i!  is  called  a  "step- 

down"  transformer.  The  process  is  re- 
versible, however,  and  transformers  which 
deliver  a  higher  voltage  than  the)  receive 
are  called  "step-up"  transformers.  Such 
transfi  rmers    are    used    for    special    pur- 
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FIG.   3.     SIDE    VIEW    OF    SHELL-TYPE    TRAXS- 

LS    SHOWN    IN' 

:  [ON 

poses;  the  ordinary  apparatus  used  be- 
tween local  primary  street  mains  and  the 
consumers',  or  secondary,  circuits  is  of 
the  "step  down"  class. 

Transformers   differ   somewhat   in   con- 
struction, and  are  divided  essentially  into 
two  types:  the  "core"  type  and  the  "shell" 
Fig.  2  shows  a  cross-sectional  view 


of    a    core-type    transformer.      The    <  min 

is  h  1  ol   laminated  iron 

and   011   .  .k  h   of   the   "legs"   are  .1   pi  imaj 
coil  and  a  secondary  coil.    I'll.    I     1 1  pi  imar 
coils   constitute   the   primal)    wind 
the    two     secondary    coils    the 
winding. 

Figs.  .}  and  4  show  a  side  view  and 
cro  ectii  mal  view,  respective! , .  ..i" 
shell-type  transformer.  The  main  cor 
laminations  are  punched  in  the  shape  of 
11  1 1)  the  dotted  line 
Fig  .  i  1 11  1  ip,  1"  ittom  and  center  of  th 
Titer    being    the   arms   (/,   /»    and  I  I 

main    laminations    an     laid    in    pi 
fn  in    one    side    and    then    fi  0111    till     othl 
side,  and  the  spaces  between   the  arms  a 
filled  with  short  pieces,  so  that  when  coi 
pleted     a     comparatively     solid 
formed. 


FIG.    4.     CROSS-SECTION   OF   SHELL-TYP! 
TRANSFORMER 

Transformers  used  on  distribution 
terns  are  generally  made  with  Sltbdivi 
secondary  windings,  and  are  provided  i 
suitable  terminal  blocks  for  connec 
the  sections  in  series  or  mtiltiph  SO 
cither  of  two  secondary  voltages  ma; 
obtained.  In  large  shell-type  transfon 
for  high-voltage  work  both  the  prin 
and     the     secondary     windings    are  x 

divided    into    several    sections   to   facil 
construction,   and   to   allow   for  bettet  I 
sulation.      By   means   of   this   constrw '" 
the    difference    in    potential    between 
convolutions     of     any     portion     ol 
winding    is     reduced    to    a    comparat  I) 
small  value. 

Capacity  for  Work 
Transformers   for   heavy  duty,  sue  3s 


.ber 


I. KM 
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used    iii    generating    and    sub 

I    construction,    and    some 
s  for  keeping  the  windings  and  lam- 
>ns    within    a    safe    tempera 
>f  the  necessary  requirement 

ratns    is    that    it    must    be 
icrating    for   certain    periods 


5CLATED   SEI.F-ClKlt.INC.   TRANS 
FORMER 


l>     UK    AIR-ltl.  VST 
TRANSFORMER 

*  at  its  full  load,  and  in  sonic  cases 
ad,  with,  ut  undue  heating.  In  a 
'>rmiT  the  capacity  for  work  in- 
»  directly  as  the  volume  of  nia- 
if  the  densities  and  proportions 
1  constant.  Tin-  volume,  however. 
scs  as  the  cube  of  any  one  of  the 


dimensions;  therefore,  it  is  evident  thai 
the  capacity  for  vv.uk  increases  faster 
than    the    radiating    surfaci       Since    the 

re  also  in  proportion  to  the  vol- 
ume, the  designer  soon  reaches  a  point 
where   it    is   necessary    to   provide    special 

•r  ventilation  1  r  radiation  in  order 

transformer  may  run  wit 

peraturc  rise. 
Self  cooling     transformers     arc     those 
which  require  no  artificial  means  for  dis 
sipating  the  heal  developed  during  opera 
tion.      "I  be    divided    into    two 

tin-    ventilated    or    natural  draft, 
and    the  1  I  itcd    or 

natural-draft  transformer  is  one  in  which 
the  air  is  the  direct  means  of  carrying 
off  the  heat,  it  being  designed 
currents  of  air  readily  pass  through  the 
transformer.  Such  transformers  are  not 
well   adapted    for   "indoor   installations,   as 

quire  extra  housings  in  ,  irdi  r  to 
prevent     •  oisture  getting  inside 

the  cases. 


4  t 

AIR-BL  1ST    TR  V  \  5Fl 

Oil-cooled    transformers    are    ■'•  n 

which  the  coils  and  core  are  immersed  in 
oil,  the  oil   acting  a-  a  medium   t 
ducting    the    heat    from    the    coils    to    the 
surrounding  case  or  tank.     In  addition  to 
acting  as  nducting    medium   the 

ireservc  the  insulation  from 
oxidation,  increase  the  breakdown  re- 
sistance   of   the    insulation,    and    • 

The   use   of  oil    in   a   transformer   results 
in   a   mi  re    rapi  m    of   heat    be- 

tween the  transformer  proper  and  its 
tank,  and  the  lowering  of  the 
temperature  prolongs  the  life  of  the  trans- 
former. The  Co.. ling  may  be  further  in- 
creased by  making  the  containing  case 
with  deep  vertical  corrugations  which 
largely   ii  radiating  surface,   as 

shown   ii  Such   transformers  are 

ul  500  kilowatts  capacity. 

Air-blast  Cooling 

Air-blast     transformers     are     generally 


>h<  11  type.      \-  the  1 
the  method  of  cooling  1-  bj  .1  forced  blast 
of   air   from   a    fan.     One    fan   or   blower 
supplies    a    number    of    trans 
in    the    sanle    station,    the    trans- 
formcrs  being  |  an  air  cham- 

ber in  which  the  blower  maintains  a  pres- 
sure  slightly  above  that   of  the  surround- 
1  la    blower  maj    delii  er  air  di 
ito    this    chamber,    or,    it    more 
•  nt,  it  may  be  located  at  a  distance 
from  the  transformers,  delivering 
til   to  the  air  chamber.      I 
and   windings   are   separately    cooled.     The 
air    tor   cooling    the    windings    passes    up 

through  the  transformer  between  the  coil-. 
which  are  held  apart  by  spacing  strips. 
and  discharges  through  the  top  of  the 
case.  This  opening  is  provided  with  a 
damper  for  regulating  the  amour 
passing  through  the  coils.  The  air  for 
cooling   the   core    passes    from    the    lower 

through   ventilating  duel 

at     frequent     intervals    in    the    core.       The 

1    of   the   air   currents   is   indicated 

by  the  arrows  in   sectional  view   shown   in 

\  iew  of  an  air-blast 

transformer  is  shown  in  Fig.  7. 

1  lil-insulated,    h  ati  1  1,  d  transformers 

are  built  in  the  largest  sizes  for  the 
highest  voltage  that  can  he  maintained 
successfully  on  modern  transmission  lines. 
In  ihi-  type  of  transformei 

through 

Ms  and  the  ci  re.    The 

.led    by    passing    water   of  a   com 

paratively  low  temperature  through  pipes 


■-TERIOR    of   OIL-INSULATED    WATER- 

LED    Tl;  INSFORMER 

immersed   in   the   oil.     In   order   to 
against   leakage  and  condensation  of  inois- 

llieir    surface,    till 
are     made     without     any     seam     or     joint 
within    the   tank  and   they   are  kept    wholly 
below   the   upper   surface   of  the  oil.     The 
complete    core    and    windings    of   a    trans- 
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liler-in  n 

g      i  he  valve  near 

is   for  regulating 

.'.    of   water. 

Transformer  Oil 

Id  be 
ducting    material    and    should    be 
sufficiently  thin  to  circulate  rapidly  when 
diffen  nces    of    temperature 
at  different   places,  and   it.-   igniting  tem- 
perature shoulil  be  very  high.     Although 
I  n   tried   in 
mineral    oil    is    now    used 


The  Conservation  Controversy 


B\    Herman   B.   Walker 


FIC.  9.    OIL-INSULATED   WATER-COOLED 
TRA 

almost  exclusively.  It  is  obtained  by  frac- 
tional distillati  ileum  unmixed 
.with  any  other  substance,  and  without 
subsequent  chemical  treat:- 
prade  of  transformer  oil  Should  show  very 
little  evaporation  at  too  degrees  Centi- 
grade,  and    it    should    not    - 

to    produce    an    explosive    mixture 
with  thi  air  at  a  temperature 

below    180    degrees    Centigrade. 


Recently  the  fireman  of  the  Waring  Mat 
Factory    Company.    Yonkers,    X.    V..    was 
instantly    killed    by    the    bursting 
steam  pipe. 


If   the    L'nii  re   wholly    de- 

pendent upon  .-.team  for  power,  ami  upon 
coal  to  generate  thai  power,  the  fuel  and 

power    problem    would    lie    an    m.  : 
difficult    one.      Fortunately,    however,    the 

dawn  of  the  electrical  age  lias  made  avail- 
able another  element  ver.  But 
while  the  supplj  of  water  power  depends 

only  upon  the  rainfall,  and  is  practically 
perpetual,  the  slock  of  water — the  avail- 
able horsepower  is  as  limited  as  the 
coal  deposits.  The  rainfall  on  the  land 
in  the  United  Stales  averages  200,000,- 
000,000,000  cubic  feet  per  annum,  or  about 
the  volume  of  ten  Mississippi  rivers. 
About  half  of  this  rainfall  is  evaporated; 
a  third  runs  into  the  sea  through  the 
rivers    and    ether    streams;    the    remaining 

sixth    1-  absoi  bed.      The 

third  which  runs  into  the  sea,  the  volume 
of  a  little  more  than  three  Mississippis 
distributed  throughout  the  country,  fur- 
nishes the  water-power  potentialities  of 
the    future. 

The  hydrographic  branch  of  the  Geo- 
logical Survey  estimates  that  the  amount 
of  water  power  now  available  at  a  cost 
comparable  with  the  present  cost  of  steam 
power  is  37,000.000  horsepower,  while  the 
water  power   which  may  at   some   lime  be 

d,  in  addition,  measures  up  to 
150,000.000    horsepower.      The    37,000.000 

wer  classed  a-  now  available  i  \- 

te  entire  mechanical  power  now  in 
use.  and.  properlj  developed  and  applied, 
would  operate  every  mill  and  factory, 
every  street  car  and  light 
every  settlement  in  tin-  country.  Its 
nominal    value    is    computed    at    $20    per 

wer-year;  the  price  at  which  it  is 
now  -"Id  ranges  up  to  $100  and  $150  per 
horsepi 

'1  here     is     running     over     Government 

dams   today,   unutilized,   enough   water   to 

produce  1    1  if  electric- 

E  i  ngineer  of  the 

Census   Office,    while    the    same    authority 

place-    the    at  iter   pi  >wer    in 

ft  er. 

Practically    all    the  losits    were 

■    part  of 

the    public    domain.       In     various     ways, 

most   of  the  c<  al   lai  d     fi  und   their  way 

into   unregulated  ownership;   the 

Government  permitting  in  li 

ploit    this    valuable    natural    resourci     for 

their  own   benefit   and   profit.     Today  the 

ci  mservatii  m    moi  1  mi  nt, 

which  was  given   its  great   impetus  by  the 

advocacy  and  suppi  rt  of  Theodore  Roosc- 

velt,    are   striving   to   regulate   in   the   in- 

f  the  public  the  exploitation  1  f  the 
remaining   coal  md    to    save    for 

posterity,  through  Government  regulation 
of  francl  d    !     eli  pment  meth- 

ods, the  recently  discovered  and  priceless 
of    the    people   contained    in    the 
tii  -    of   the   streams. 


Clashes    of    authority    and    controvert  I 

an    .it   the   Interior,   1 
ll  .    and    the    heads    of    the   Gove:.l 
and    irrigation    services     t 
the    other,    recently     brought    this    subj  J 
ti  1  u  hat  seemed  to  be  an  a.  ute  cri 
tain  acts  ol    Richard   A.    Ballingcr,  SccT 
the  Interior,  0  criticiJ| 

which  amounted  practically  to  chai 
the    Secretary   of   the    Interior    h;i 
himself     lacking     in     enthusiasm,     11 
actually    hostile,    toward    the    con 
policies    inaugurated    under   the    Koo 
administration.      This    controvi  1 
s.  1  i.  msh     i  mbai  1.1-  sed    the     I  aft 
tration    and    threatened    political    con' 
~'ous    iii    the    \\ .  -tern    States,   where 
conservation  movement  comes  closerhi 
and    is   better   understood,    involves   q 
lions  relating  to  supervision  of  tin 
construction    of    irrigation    projects,-  1 
or    leasing   of   mineral    land-,    tin 
tion    of    big    coal     fields     in     Al; 
regulation    of    pipe    lines    through    In 
lands,   and   the  policy   to   he   adopt,,! 
regard   to  the  disposition   or  regti 
water-power    sites   and    rights   of   way 
pipe    lines,    conduits,    cable    lines, 
the   public   domain. 

For  several  weeks  the  two  point 
the  controversy  which  engaged  most 
cral  attention  concerned  the  title  to 

000  acres  of  Alaska    c..,d    lam!-,   ami 
secretary's    action     in     restoring    to 
public    lands    in    which    watcr-powi 
are      supposed      to     be      lo.  ati  d       '  i 
Pinchot.    chief    forester,    took    a   star 
the  e    questions    in    which    be    1 
sharp    rollision    with    the    secretary. 
President    Taft    ordered    an    invi 

of    facts    involved    in    the    Alaskan 
trovcrsy,   and    of   charges    made   by 
Glavis,    a    chief    of    field    divisii  11    ii 
employ  of  the  General   Land  (Mm 
practically  charged  that   Ballingcr  at 
assistants    sought    to    ignore    cviden 
fraud  be  presented  in  connection  wit  the 
Alaska  claims,  and  that  he  previ 

"iven    to  these    fraudulent  dai 
.  nly    b\    becoming   insubordinati 

r    the    heads    of    the    Land 
authorities     in     the     presentatii  n 
facts.      The    complete    story    of   thi 
trovers)     is     lorn;    and     involved, 
enough    for    the    present    purpose 
forth   the   main   facts. 

There    is   a    nice   constitutional  f)t 
as    to    whether    the    federal    Govei 

01  the  State  controls  the  usi 
water  power  in  the  streams.  The 
own  the  water,  and  the  central  G 
ment  controls  and  regulates  its  » 
na  ■  igal  ii  in  Most  of  the  big  rive 
streams  run  through  more  than  one  '-1 1 
Mr.  Taft.  when  he  was  Seen 

took    the    position    that   the 
United    States   extends   to   the   reu  :t 
of  the  use  and  development  of  >tre: 
purposes   subsidiary  to  navigation.   "" 
authorities    have    agreed    with    hit   '"' 
Mr.     Roosevelt     took    this    view: 
that  any  use   made  of  a  stream  f "  ' 
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mouth  is  subsidiary  to  na\  i- 
ml   for   this   reason   the   Govern- 
ment has  a   right   to  • 

11    over    streams   even    above    the 

navigation. 

Finding    himself   opposed    bj    Congress, 

and   hampered    in    his    regulation    policies 

,by    the    difficult}     of    obtaining    laws    to 

the    conservation    program,    Mr. 

It    simply   locked   the   door   against 

further    immediate    land.    coal,    forest    and 

water   grabs   by    withdrawing    from   entry 

the    remaining    coal,    mineral,    forest    and 

te    lands,    and    the   lands    contaiu- 

ivater -power    sites. 

there  is  about  half  a  billii  n  acres 

eft   in   the    public    domain.      In    addition, 

res.    or    an     area     equal     to 

! 'exas  and  Ohio,  is  included  in  the 

I    Forests.     The   laws   provide   for 

lation  of  timber  cutting  and  graz 

he    forest    reserves ;    also    for    the 

iiul     regulation     of     water-power 

this    territory.      Within    the    last 

!•',. rest    Service   has   inauj 

iw  or  sites  and  rights 
limiting  the  tenure  of  the  grant, 
■vising  a  control  over  the  price 
for  power  by  adjustment  of  the 
■  tl  r  words,  a  corporate  n 
tted  to  develop  water  power  and 
ind  the  price  it  pays  the  I 
r  the  privilege  is  main! 
by   the  price   it   charges   eon  sinners 

-  rvice. 

-  as   the   lands    remaining    in    the 
domain    are    concerned,    h 

xists   no    such   power   of   lease   or 

n.     Coal  and  other  mineral  lands. 

ira]   and   grazing   lands,    stone    or 

may  be  given  away  or  sold, 

may  he  held  by  the  Government. 

f,   it    must   be   in    fee   simple 

-  no   provision    in    the    lav 

n  of  development,  lease,  or  regu- 

if  output  and  price.      For  the  dis- 

of    the    water    powers,    no    pro- 

ehatever  is  made  in  the  laws.     The 

f    water    power,    as    such,    is    nor 

d.      No   one  had   thought   of  the 

n  ing     a     special     water  p 

n  the  laws  were  made,  and  since 

has    come    to    be    recognized, 

lias     refused     or     neglected     to 

■    new   laws  on  the  subject.     Until 

water-power    sites     were 

•'.ay  or  sold  at  a  nominal   p 

without  restriction.     It  had, 

'he  policy  of  (  grant 

franchises     to     anybody     who 

to  build  a  dam  anywhere,  equally 

•   question. 

lion  to  withdrawing  from  entry 
-    containing    water-pi  >\»  i  I 
veil  vetoed,  in  tooS,  a  bill  | 

orporation  the  right 

dam  acrgss  Rainy  river,  and  to 

-    of   that    stream,    unregu- 

r   generation   of   power.      In   this 

Bisagc  the   President  said: 

re  now  at  the  beginning  of  great 
'^pment    in    water    power.      Its    use 


through  ansmissii  n   is   enter- 

ing    more    and     mote     largely     into 

element  of  the  daily  life  of  the  people. 
Already  the  evils  of  monopoly  are  be- 
coming manifest;  already  the  experience 
of  the  past  show  s  the  caution  ni 
in  making  unrestricted  grants  of  tins 
great    power. 

"  I  he  i  nting  privileges  such 

as  are  conferred  by  these  bills,  .1-   I   said 

in    a    recent    message,    taken    together    with 

ired  undei   State  law  s, 
ii   to  give  away  pi  i  ipei  tii  -  of  enor- 
mous  value.      I  hrough    lack   ol    I 

we  have  formed  the  habit  of  granting 
without  compensation  extremely  valuable 
public  rights,  amounting  to  monopolies, 
on  navigable  streams  and  on  the  public 
domain.    The  repun  expense 

of  water  rights  thus  carelessly  given  away 
without  return  has  already  begun  in  the 
East,  and  befon  ong  will  be  tn 
in  the  West  als,,.  \',,  rights  involving 
water  power  should  be  granted  to  any 
corporation  in  perpetuity,  but  only  for  a 
length  of  time  sufficient  to  allow  them  to 
conduct  their  busim  ;s  profitably.  A  rea- 
sonable charge  should,  of  course,  he  made 
for  valuable  rights  and  privileges  which 
they  obtain  from  the  national  Govern- 
ment. The  values  for  which  this  charge 
is  made  will  ultimately,  through  the 
natural  growth  and  orderly  development 
of  our  population  and  industries,  reach 
us  amounts.  A  fair  share  of  tin- 
increase  should  larded  for  the 
people,  from  whose  labor  it  springs.  The 
proceeds  thus  secured,  after  the  cost 
of  administration  and  improvement  has 
been  met,  should  naturally  he  de- 
voted to  the  development  of  our  inland 
waterways." 

After  this  veto,  the  Rainy  River  Com- 
pany, by  an  agreement  in  writing  approvi  d 
by  the  War  Department,  secured  the 
rights  it  wanted,  subject  to  a  time  limit 
and  a  reasonable  charge.  Last  January 
1  a  bill  for  the  building 
of  a  dam  across  the  lames  river,  in 
ri.-tii  ns  of  any  kind. 
This,  also,  the  President  vetoed.  In  his 
veto   message   he   included    a    report    from 

that  thirteen  large  concerns  then  held 
power  installations  and  advanta 
geous  water-power  sites  aggregating  t.- 
046,000  horsepower,  where  the  control  by 
arge  concerns  was  admitted.  In 
addition  r    cent,    of   the    total 

water  power  in  use  held  under  direct 
control,  the  repi 

porations     showed     indirect     or     probable 
control    or    interest    by    tin - 
cerns    in    other    sites    aggregating,    in    all, 
fully  one  third   of  thi  ter  power 

in  use.  In  this  veto  message  Mr 
id  : 
"The  people  of  the  country  arc  threat- 
ened by  a  monopoly  far  more  powerful 
because  in  far  closer  touch  with  their 
domestic  and  industrial  life,  than  any- 
thing known  to  our  experience.     A  single 


the    1  xhau 

our    natural    n  oil    and   gas  and 

such  a  rise  m  the  prici  ol  COal  as  will 
make  the  prici  illj   transmitted 

water  power  a  controlling  factor  m  trans- 
pi  'i  tation,  ni  manufactui  ing,  and  in  hou  >e- 
hold  lighting 

h  e  away,  w  ithoul  conditii  u 
oi    oui     resi 
would  bi  illy.     If  we  a 

of    it,    our   children    will    he    forced 
an    annual     return    upon    .,    capil 
lused  upon  the  highest   prices  winch  'the 
ill   hear.'     They   will    find   them- 
selvt  s    taec    in    fa<  e    «  ith    powerful    in- 
terests intrem  hed  behind  the  doctt  im    of 

'vested  rights'  and  strengthened  by  every 
which  money  can  buy  and  the 
ingenuity  of  able  lawyers  can  devise.  Long 
that  time  they  may  and  very  prob- 
ably will  have  become  a  ci  nsolidated 
interest,  controlled  from  the  great  linan 
cial  centers,  chelating  the  tern 
which  the  citizen  can  conduct  his  busi 
ness  or  earn  his  livelihood,  and  nol 
amenable  to  the  wholesome  check  of 
public  opinion. 

"This  astonishing  consolidation  has 
taken  place  practically  within  the 
years.  The  movement  is  still  in  its  in- 
fancy, and  unless  it  is  controlled  the 
history  of  the  oil  industry  will  he  re- 
peated in  the  hydroelectric -power  in  lustry, 
with     results     far     mori  /e     and 

disastrous    for   the   people.      It    is   true   that 
ll     hulk     of    our     potential     water 

power  is  as  yet  undeveloped,  bul    :  1 
which  are  now  controlled  by  ci  mbinations 
are    those    which    offer    the    great    ;    ad 
vantages    and    therefore    hold    a 
pi  isitii  m. 

"It  I-,  in  my  opinion,  relatively  unim- 
portant for  us  to  know  whether  or  not 
the    pn  moti  rs    oi    this    particular 

Ii  ited   w  ith   any  of  thi 
porations.      If   we   make  an    1 
grant    to    this    grantee,    oui 
i  He,    01       t        pu|      aser    from 

him,  will  be   free  to   sell   his   rights  to  any 
them    at    pleasure.      The    time    to 
attach    conditions    and    prevent    mi  1 

is    when    a    grant    is    made." 
Snl.se, p. 1  nt    1 

thi    w  a  rning  given 
velt,  and  have  shown  thai   thi 
the    "Water     Power     Trust"  -the     further 
concentratii  m  1  if  «  ati  r  pi  « 
and  undeveloped,  in  a   few  hands,   i 
steadily   forward.     This  has    been 
ly    impressed    upon    the    country    1 
official   and   unofficial 

idly    policy    in    thi 

i;  ps    and 
scientific     investigation,     the     Government 
really  know  how  much  it  owns,  or 
f   its   resources.      Sur- 
'  ri  n  eminent    em] 
engaged    in    mapping    the    public    - 
in    recent    year-    tell    of    meeting    in    the 
forests  and  mountains  engineers  and  sur- 
veyors   employed    by   private    corporations. 
nd    maps  of  thi 
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t  Ictober  j,   igoi 


llolllc- 

wn  how 

bles    and   pipe 
public  domain 

in  the  1  b)    pur 

ntl>     iiKikinw    home- 

si  ed     that    ever) 
ured    by    indi- 
viduals in     the     public 
1    fraudulently, 
criminally.     It's   the 
d   crime.     For 
in;    the   corporation    which   owns 
•\.>ir  which  supplies  Denver  with 
it-  dam  sue  bj   en- 
tering tl                       building-stone  claim, 
ild    this    claim,    now 
worth  many  millions,  for  a  few  hundred 
dollars.      In    southern    California;    where 
the  water-power  monopoly   i-  S,,  complete 
that    aln                    •-    are    being    made 
1  xtortionate    prices    chai  1 

ower   sites   and 
1   way  were  taken  up  by  the  cor- 
-   under  the  guise   of  entries    for 
building-stone  claims,  grazing  lands,  tim- 
ber    lands.     ,,r     even     a-     placer-mining 
claims. 

this  year  with- 
out legislating  on  the  subject,  and  Roose 
office    without    having 
ilished    more    than    to    reserve    the 
ntained  in  the  public 
lands   from   immediate  entry  and 

Soon  after  Mr.  Ballinger  became 
Secretary  of  the  Interior  he  restored  to 
entn  about  two-thirds  of  the  lands  of 
this  character  which  Roosevelt  had  with- 
drawn. When  a  protest  was  raised,  he 
explained  that  the  withdrawals  had  been 
hastily  made,  many  of  the  land-  with- 
drawn did  not  contain  water-po« 
anil  it  was  his   intention  to  have   I 

make  a  complete  investiga- 
all   the  water- 
hich  would  then  he  properly 
withdrawn. 

was    in    March.      1    have    positive 

Hon    that    no    Geological    Survey 

■.vent    into    tl  ''lis    pur- 

was  the  protest 

;e    lands. 

r,  that  Ballinger  began  air 

mediately   to   rewithdraw  them,  and  up  to 

■ 

withdrawn  under  the  Roosevelt  adminis- 
tration have  been  rewithdrawn,  while 
other   rewithdrawals  made   al- 

laily.  There  is  a  charge  that  the 
restorations  made  in  March,  and  which 
did  not  go  into  effect  for  thirty  days 
after  the  order  was  made,  although  such 
orders  usually  go  into  effect  at  once,  had 
the  effect  of  permitting  one  water  com- 
pany in  Montana  to  secure  the  lands  it 
wanted  and  which  were  necessary  to  com- 
plete   it-  and    right    of    way. 


the   facts   in 

this  connection.  More  important  was  the 
.statement  made  l>\  Ballinger,  in  defense 
1  tion.  in  winch  he  declared  that 
the  -rtthd  laud  policy  of  the  Government 
gel  rid  of  the  lands  b\  giving  them 
or  idling  them  to  individuals,  a-  taM 
,i>  possible,  so  that  their  resources  might 
he  developed  quickly.  This  declaration 
was   interpreted   as   a   covert    attack   upon 

the    R evelt    policies    of    conservation, 

leasing  and  regulation  Followed  1>>  a 
statement  from  Assistant  Secretarj  Mc- 
■  the  Department  of  Commerce 
and  Labor,  in  which  he  ridiculed  the 
whoh  conservation  movement  and  said 
Roosevelt  had  attempted  to  do  things 
which    only   God   could    do.    the   effect    was 

d  1  f  two  men  prominent  in  the 
dministration,  one  of  them  a 
Cabinet  officer,  having  apparentlj  re 
pudiated  the  conservation  program,  to 
which  the  President  has  ri 
pledged  his  sympathy  and  support  Mc- 
I  larg  resigned  at  about  the  time  lie  made 
his  statement,  and  lias  since  left  the 
I  io\  eminent    Si 

I  hi     principle    at    slake    in    the    Alaska 
coal-land    cases,    around    which    the    most 
I   the   contro\  ersii  -   has   raged,   is 
the  same  as  that   involved   in  the  water 
power    situation.      Alaska's    \  asi    mineral 
-  1    almost    untouched, 
hut  are  already  largely  monopolized   Thus, 
known    copper    deposits    in 
that    country    have    been    secured,    in    one 
another,     by     the     Guggenheim 
smelter      trust.        Tlu         1  >al      '1'  posits      in 
Alaska    are    extensive    and    will    some    day 
he   valuable.     The    laws   permil    only    the 
outright    sab-    of   coal    lands    in    the    public 
domain   in   Alaska.      1  ire  bet- 

ter   laws    from    1  ,  ingress,    Mr     R 

.us   ago,   withdrew   from   entry   all 
I    lands    there,    as    be    had    in    the 
United    States. 

\i  the  time  these  withdrawals  were 
made,  however,  there  were  about  l.wo 
coal-land  claims  pending  before  the  Land 
Office  authorities.  These  claims  cm- 
prise  practically  all  the  coalfields  in  tin' 
Katalda  district,  in  southern  Alaska, 
covering  something  liki  ioo.ooo  acres.  The 
coal  beds  m  this  district  produce  a 
superior  quality  1  f  steam  coal,  and  the 
value  of  the  lands  in  question  is  •  -ti 
mated  all  the  way  up  to  two  billion 
dollars. 

Under  the  old  laws  the  Government 
price  fixed  for  tlu-  sale  of  Alaska  coal 
lands  ,'s  $10  an  acre.  At  this  pine.  .111 
individual  may  take  up  nol  more  than  too 
iatii  n  of  two  or  in. ire  per- 
sons may  take  up  not  more  than  .?20  acres, 
and  an  association  investing  mi'  less 
than  S5000  may  have  640  acres  I  he 
laws  made  it  illegal  for  individuals  to  lo- 
cate claims  for  the  purpose  of  selling 
them  to  others.  Investigation  disclosed 
that  there  had  been  extensive  frauds  in 
tin  li  eating  of  these  1,^00  claims  Be- 
cause   of   the    evidence   of   collusion    pre- 


•  1  him,   former  Secretarj    I 
oi    the    Department    nf   the    Interior,   ha. 
prevented    these    claims    from 
patent. 

It    was    discovered    thai     about 

aims,    which    have   become   knowi 
as  the  ( lunninghani  group, 
directly    bj    one    syndicate.      Land    Offici 

1  d    hefi  ti     a    1  ommilti  e 
1  ongress,  last   » inti  r,  as  to  the  extent 
these    frauds.       Henry     II.    Schwartz, 
of  the  lie  Id  service  in  the  Land  1  l| 
this  committee  that  (davis.  who  made  tli 
againsl     Ballingc'r'.s     departmen 
was  an  honest  and  careful  man.     Schwart 
also    went    into   detail    as   to   the    mi 
employed    in    locating    claims    in    Alask; 
I  le    said    Ins    office    had   e\  idence   at   th: 
time  to  prove  thai   500  of  the   i.joo  pent 
iug  claims  were   fraudulent,  and  hi 
Filed    uiih    the    purpose    of    securing   tl 
i  mire   Katalda   coalfield    for  a   single  lari 
This    interest    was    tin    I 

ndicate.  near  w  hose  Alaska 
mines  the  Katalda  coalfields  are  locate 
Present  labor  conditions  in 
fact,  make  these  coal  deposits  of  lili 
value  to  anybody  but  the  Ciuggcnhein 
although  tin  completion  of  the  Panan 
canal  is  expei  led  to  give  Alasl 
new   market  and  new    value. 

Schwartz's  testimony,  last   Jam  1 
seiils    details    as    to    the    manner    ill    wlli 
lawyers   and   agents   of   the    syndicate  li 
gone    through    Western    mining   and   ra 
road   camps   1  ihtaining    p.  iw  ei  -   1  if  attorn 
from     laborers,     whose     names    were    la 
used  in  locating  coal  claims  in  the  Katal 
district,    ["hrough  the  use  of  these  diinii 
cntrymen;  the  syndicate  located   hundn 
ims,   suppose.)   to  he  for  individu; 
but    which,    if    allowed    to    go    I. 
wi  uld   have  been    at   once   transn 
single    ownership. 

Mr.    Garfield    has    nol    appeared   in 
in  1  -1  in  controversy  as  yet.  but  il  is  kno' 
from     lus     own     testimony     befoi       I 

onal    committees,    thai    hi 
all    these    claims    as    fraudulent, 
ordered    them    held    up.      Ballinger   v 
at   the  time,  general  commissioner  of 
Land, Offici        <  mimes-    interfered   in 
.  ffi  it    to   help   out    the   Guggenheim! 
the  Cunningham  syndicate.     In    10  ■; 
was    passed    in    the    last    day    of   the 
sioii.    permitting    an    individual    t"    n 
entry    and    lake    patents    lo    1280   acre- 
Alaska's   coal    lands      President    Roosi 
refused  to  sit;n  the  measure,  on  the  gr< 
that    it    was    intended    to    aid    toward 
monopoly  of  Alaska  coal.     In    10 
tor   I  lev  burn  of  ldalm  and   Repri 
Mondell,    of    Wyoming,    introduced 
to       ilidate   the   fraudulent    Alas)  a 
and     Congress     passed     a     bill     pi 
pending   claims   to  be   consolidated  50    ' 
one     person     or    corporation    might 
2580  acres.     Governor*  Hoggatt.  ol    U 
and    others,    urged    upon    the    CO 
thai    larger    claims    were    necessary.      u 
was     not     profitable     to     work 
claims  permitted  under  the  old  law.  S  e' 
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icltl.   however,   protcsteil    against 

browing   the   door   wide   open,   and   as   .1 

tsull  of  his  arguments,  the  l>ill  as  passed 

irovided   that    only    "valid"    claims    miglit 

g   consolidated 

Immediately    after    tin    passage    of   this 

dinger    resigned    from    the    Land 

nd    soon    afterward    appeared    as 

Itomey    for    the    Cunningham    syndicate. 

leading    that    the    pending    claims    be    al- 

patcnt.      1  li-  efforts   wei  e 

utile,    however,    and    these    claims    were 

till   held    up    when    lie    became    Secretary 

t   the    Interior    last    March.      Soon    after 

vis,    who    was    still    111    charge    of 

-.    was    orderci  e    these 

for    patent.      lie    protested,    again 

•    of    fraud    and    col- 

md    the    cases    were    taker, 

is    hands    and    given    to    anotbei 

lavis   went    to   the    Forest    Service 

ith  his  evidence,  and  the  law  department 

■    Mr.    Pinehot's    division    took    up    the 

m   the   ground   that   a   large   part 

lands     in     question     were     within 

rders    of    a    forest    reserve.      This 

nee    brought     from    the     Interior 

cut  an  order   for  an  investigation 

claims,    and    an    apparent    change 

irarding    them.      (  ilav  1-    and 

rest     Service    lawyers    urged    that 

ninghani  syndicate  and  others  im 

should    be    prosecuted     for    con- 

\ssistant     Secretary     Pierce,    of 

Interior    Department,  wrote  a   (h 

grounds  on  which  to 
:h  a  charge  His  decision  was 
up  to  Attorney  General  Wicker 
vho    reversed    him,    assert 

-  presented   made   a    clear   case   of 

■  v  under  the  statutes,  Glavis  called 
rly.    presented    the    facts    and    evi- 

1  ssii  m  to   President   Tai't. 

latter   ordered    complete    records 
istory   of  the   Alaska  claims  to  be 
him. 

his    review    of    the     records    as 
the    President    authorized    Mr. 
r  to  dismiss  L.  R.  Glavis  from  the 
Government    for    "filing    a 
•ions   statement,   unjustly   inpeach- 
official    integrity    of    his    superior 
nd  it    his  li  ttcr  to  P>allin; 
iations  as  fi  ■!!■  >ws  : 
not    close   this   letti  r 
to  certain  other  matter-  connected 
r    conduct    of    the    Interior    Dc 
■  •    which    have    been    unfairly    used 
-    ■      support    a    general 
that    you    are    .,,,1     of     sympathy 
declared   policy   of   this   adminis- 
Following  that  of  President 
favor  of  the  conservation   of   Xa- 
s,   especially   in   connection 

■  il   lands,   with    water-power    sites. 

■  the  system  of  reclamation  of 
;s.  which  arc-  all  within  the  juris 
of   the    Interior    Department 

first   place,   it    was   charged   on 

-  of  the   Irrigation    Convention    at 
by    former    Governor    Pardee    of 

ia    that    yon    bad    restored    to    the 


public      domain      fof      settlement      certain 
lands  which   bad  been   withdrawn  by    the 
last    administration    for    the    purp 
conset » ing    w  atei  powet     »iti  s,    ..ml    thai 

niplaint    made    tin  1 
subsequcntl)      withdrawn     some     ol     the 
lands    again    from    settlement;    but    that 
meantime,   between    the   one   act   and   the 
other,   ail    opportunity    bad    been    given    to 
the  so-called  A\  .it.  r   Power    1  m  ' 
entries  and   obtain    vested    rights   i 
able    water-power    sites    in    the    State    of 
'■ 

"When    the    facts    are    examined    ill    this 

ibli     for    the    circulation    of    these 

lia\ .     .Ion.'    _\  1  hi    cruel    in  justii  1 
I'h.    fact    was   thai    in   January,    19 
the     last     administration,     1    ecutivi 
■  I.  1-  were  made  withdrawing   from  public 
settlement    i.:  at    the   instanci 

of   the    Reclamation    Service,    for 
vation   of  water-powet    sites      Soon   after 
ime  Secretary  of  the  Interior,  you 
-.his   order   to    tin    attention,   and 
aid    that    it    included    a    great    deal    of 
land  that  bad  no  water-power  siti 
>  tinning  Lark  mam   mill  s  fn  >m  tin 
and    that    it    included    much    land    which 
cught   iii  be  opened  to  public   settlement; 
that   you   had   applied   to   the   Reclamation 
Bureau    to    know    whether    it    was    desired 
for   reclamation   purposes,   and   what   their 
recommendation  was  in  the  premises,  and 
that    they    recommended    that    it    be    re- 
el   to   the   public   domain." 
The  order   revoking   the   withdrawal   of 
00,000    acres     was    made     in     April 
Sufficient   information  was  procured    from 
G    1I1  igical   Sut  -.  •  \    ti  1  permit  an  order 
withdrawing    the    land    upon    which    were 
.mi    sites   in    May.  and   this   with- 
drawal   covered    about     100,000    acres    in- 
1,500,000.      The    form   of   the   new 
of    withdrawal    was    such    that    it 
set    aside    all     filings    and    entries    of    any 
kind    which    had    been    made    prior    to    its 
g.ing    into    effect:    and.    as    a    matter    of 
I    1  ,n.    single    filing    has   been    it 

tempted  On  any  of  the  water-power  sites 
since  the  original  order  of  withdrawal  in 
January, 

"It     further    appears    from    a    report     of 
the    Din  1  :    Sun  1  y 

that  tin  order  of  withdrawal  of  January. 
1000.  was  hastily  made  by  township  and 
1  ncc  to  inadequate  maps,  that  it 
im  In.l.  .1  l.u-,  areas  not  within  miles  of 
any  river  or  stream,  and  that  it  failed 
to  include  main-  valuable  water-power 
sites   in   the    immediate   vicinity. 

"From  the  same  reliabli 
learned  that  under  the  withdrawal-  madi 
by  your  department  from  time  to  time. 
beginning  in  May  last,  there  are  now 
withheld  from  settlement  awaiting  the 
action     of    I  W    per    cent 

ites  than  under  previou 
drawals,  and  that  this  has  been 
by  a  withdrawal  from  settlement 
one-fifth    of   the   amount    of   land. 

"Another    instance    in    your    conduct    of 


the  department  which  has  been  mentioned 
as  indicative  of  youi  purpose  t..  block 
the  general  plan  of  conservation  ol  Na 
tional  resources,  is  your  refusal  to  carry 
out  a  contract  made  in  the  last  adminis- 
tration between  the  Secretarj  ol  the  [n- 
I  Agriculture, 
1  \  u  hich  the  Inti  1  ioi  I  •<  pat  tmenl  dele- 
gated   to    tin-    Forestrj     Bureau    of    the 

Agricultural     Department     the    power    and 

dutj    to  ci  .u-i  r\  e   the    fi  ircst  -   on   the   In- 
dian    reservation-,    and    to    expend    under 

the   control   of   the    Forestry    Bureau   the 

money  1  to   be 

d   by  the  Indian   Bureau  for  such 

conservation    of    Indian    forest-. 
"Your  declination   to  carry  out    tl 

■  ssary  by  a  ruling  of 
the   Controller,   whose   ruling   i-   final  and 
appeal    even    to    the    President, 
ii  an  arrangement  is  a  di 
1     responsibilit)     and    authority    for    the 
expenditure    of    money    which    the    appro- 
priation  by    I  ongt  1  ss    for   thi    Indian    Bu- 
reau  did  not  authorize. 

"In  my  judgment  he  is  the  best  friend 
of  the  policj  of  conservation  of  natural 
resources  who  insists  thai  every  step 
taken  in  that  direction  should  be  within 
the  law  and  buttressed  by  legal  authority. 
Insistence  on  this  i-  not  inconsistent  with 
rted  and  bona  fide  interest 
and  enthusiasm  in  favor  of  the  conserva- 
tion policy.  From  my  conferences  with 
yOU  and  from  everything  I  know  in  rc- 
1  |ji  .  ondui  1  of  J  our  department 
I  am  able  to  say  that  you  are  fully  in 
sympathy  with  the  attitude  of  this  ad 
ministration  in  favor  of  the  consi 
of   natural    resources." 


Wind-Electric   Power 


An  interesting  demonstration  was  re- 
cently given  in  England  of  an  electric- 
generating    plant    operated    by    a    windmill. 

The  wind  wheel  was  to  feet  iii  diameter, 
and  was  mounted  on  .1  towi  r  50  feet  high. 
rhrei    tails  were  prov  ided,  one  at 

ed,  and  the  oilier  two  adapted  ti  1 
he  rotated  on   a  horizontal   axis,   so  thai 

when  they  were  turned  into  the  vertical 
plane  they  would  hold  the  wheel  into  the 
wind,  and  when  turned  in  the  horizontal 
plane,  the  fixed  tail  would  throw  the  plane 
of  the  wheel  in  the  plane  of  the  wind. 
The    two    movable    tail-    were    arranged    to 

in,  auto- 
matically, when  the  velocity  of  the  wind 
lin    amount.      A    2  1  ill 
was  driven  by  the  wheel 
at  speeds  varying  fro-  0  revolu- 

minute.  Six  switches  were  pro- 
control  the  field  circuit  by  throw- 
ing in  a  resistance  when  the  current  gen- 
erated reached  5.  8,  11.  14.  17  and  20 
amperes  respectively.  The  current  was 
■id  to  charge  a  storage  battery,  which 
could  be  drawn  upon  as  required  for  op- 
erating various  electrical  apparatus. — The 
Mill 
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An  Interesting  Small  Power  Plant 


■1    recently    installed 

d,    1^    of    special    111- 

:     t   that   I 

Dii  sel  oil  engines. 

The  buil  a  very  simple  affair, 

erelj  gine  house  of  red 

brick,    lined    inside    with    white, 
bricks.     The  Hi  or  i^  of  black  and  white 
with  a  black  border.    The  interior 
nned  b)   a  5-ton  crane. 
The  plant  equipment,  which  is  illustrated 
in   Fig.  D       I  oil  en- 

gines direct-coupled  to  two  too-kilowatt 
500-volt  direct-current  generators,  which 
:irc  driven  at  .  ns  per  minute. 

n    has    been    made    1  n    the    gen- 
•  ■  1  .  ! 

Id  thi     b    1  -  'i  lired  for  trac- 

Sl  irting  up  is  effei  I  <1  by 

compressed  air  stored  in  suitable  receivers, 

and    it    is    stated    that    an    engine   can   be 

and    fully    loaded    within    two    or 

inutcs. 

Wati  ■  1  der  jackets  is  drawn 

from    a    canal    adjacent    to    the    works    by 

a  circulating  pump  driven  bi    spur  gears 

fp'tu   the  engine   shaft     About    6 

Ions  of  water  per  hour  are  passed  through 

the  cylinde.    jackets  when  the  engines  are 


■.',  I ;  1  11  no  \kii    \t   iimiiKsiik    11.it  mr    wokk 


developing  full  loed,  and  a  visible  outlet 
is   provided    for   inspection   of   the   watei 
iion. 

A   circular  tank  6   feet  9  inches  by   12 

feet    4    inches,    situated    near    the    engine 

nro\  ides    sufSci     1    oil    stoi  age    ti  1 

run  both  engini  ly  for  a  week. 


It  is  worth  noting  thai  when  the  oil  lia 
been  delivered  to  the  storage  tank  n 
further  handling  is  necessary,  so  that  th 
labor  required  is  reduced  to  a  minimum. 
As  a  three  wire  system  of  distributio 
is  employed,  with  440  volts  across  th  I 
outer  wires,  a  balancer  has  been  in  1.1II0 


FIG.    I.     GENERAL    VIEW    OF    nilfilF.STF.H    ELECTRIC    WORKS 
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l  two  25-kilowatt  shunt-wound 
coupled  together  on  a  single  bed- 

-.  itcliboanl  I  I  ■-  mdard 

>r   a   three-wire    system.      It    will 
:   from  the  picture  that  tl 

ratrirs. 

o|  panel  being  provided   for  a  third  ma- 

1  he    panels,    from    left    to    right. 

feeders,    neutral    wire,    balancer. 

lotor,    dynamo    I  extension  I    and 

i  xistiug    dynamo-.       Win! 

made    for    the    installation    of   a 

nc    has    not    yet    been    installed. 

re   triple-concentric.   leail- 

ables  drawn   into  Sykes  conduits. 

cables    are    used    for    the 

ling    network.      These    latt 

with   steel   tape  and   laid   directly 

-i   board  being  placed  oxer 

indicate  their  position  when  future 

-   are    made. 

■   of  success  of  the  under- 

re    distinctly    bright.      When    the 

..in    operation     more     than     uoo 

It    is    hoped 

re  long  a  considerable  motor  load 

1    ped. 


•  >nmagnetic  Ship  "Carnegie' 


■    <r  views  of  the  1 1  . 
■magnetic     ship     "Carnegie"     are 
in  the  accompanying   illusti 

-   Janus  Craig. 
6   West    Thirty-fourth    street,    Xew 


and    manager    of    the     i'eh  .     N  a, 

Company,    1>\     William    II.    Payri 

Her  displacement   i-  ab 

-  le  combines  the  scawortl 

with    the 
trim  appearance  and  comforts   of  a  yacht. 

ich  ton  of  displacement  there  is 
less    than    one    pound    of    cast    iri 

no  wrought  iron  or  mild 
her  construction.  The  hull  is  of  wood 
fastened  together  with  "treenails"  (which 
are  wooden  -pikes  driven  into  bored 
hi  les  ;  these  treenail-  an-  USltallj  made  of 
locust     wood)     and     bolt-     and     -pike-     of 

Where    thill    H 1 

and  canvas  are  to  be  fastened,  copper 
and    bro  ind    tacks    an 

Every  bolt,  spike  and  nail  ha-  been  tested 
for  magnet i -m  and  it  is  a  noteworthy 
fact    that    out    of    the    many    thou! 

-  d,    but    seven    -pike; 
have  failed  to  pass  inspection. 

Iln-  mariner,  the  surveyor  and  the  ex- 
rely  upon  the  compass  or  magnetic 
needle  to  guide  and  serve  them  for  their 
purposes.  They  must  have  char1 
ing  how  the  compass  points  at  all  parts 
of    the    globe     and    by     what     amount     it 

from  year  to  year.   In  the  existing 
charts    of    the    ocean-    the    latitud 
longitudes,  the  depths,  the  directions  and 

if  current-  and  variations  of  the 
compass,  etc..  are  put  down  for  the 
mariner's    guid  variations    as 

set  down  in  these  charts  are  known  to 
lie    incorrect    and    the    supplying    of    true 


dilions   would   permit.     She  madi 

eral    m... 

tending    from   the    Aleutian    islands  on    the 
W  w   Zealand  on   the   South,    Asia 
on    the    we-t    and    the    Americas    on    the 
east.    Her  cruis  i '  miles 

and    extended    from     Uigusl     i. 
June    t,    rgofj. 

(  >\\  ing  to  the  fact  that  iron  at 
both  magnetic  metals,  enter  largely  into 
•ruction  of  ship-,  sensitive  mag- 
netic instruments  are  liable  to  the  in- 
fluences of  such  iron  and  steel  parts  anil 
accurate  readings  of  such  instrument-  are 
-ihlc    where    such    local    attraction 

exists.    The    "Galilee"    was    stripped    of 

magnetic   fittings  wherever  possibli 

wa-    obviouslj 

iron   and   steel    from   a   vessel  already  built 

and   built    without   the  knowledge   that    she 

would   some  day  be  devoted  to   this   ma'  - 

netic  research  work.    The  resul 

with    her    were,    however.    - 
l  error-  .  f  4  to  5  di  -.  1  found  in 

charts  1     that    it    wa-    decided    to    build    a 
as   nearly  nonmagnetic  a-  possible, 
and  this  decision  resulted  in  the   launch- 
ing of  the  "Carnegie"  on  June   I-'.  1909. 

The  "Carnegie"  i-  cquiped  will) 
cylinder  Craig  internal-combustion  engine 
of  150  horsepower.  The  gas  producer 
of  a  cylinder  6  feet  high,  with  a 
diameter  of  ;  feel  6  inches,  buill 
per  with  asbestos  and* firebrick  lining  and 
nthracite  to  be 
used  as  fuel. 


FNOXT    VIKW    OF    THE    ENGINE 


REAR    VIEW    OF    THE    ENGINE 


and    built    the 

stion   engines    for   the   sub- 

-'1."   etc. 

'  arnegie"  engine  is  exactly  like  the 

variations  for  pr  ducer  gas 

-  ilene,  and  the   use  of  non- 

Wc  metal.     The   hull    was   designed 

enry  J.   Gillow,   engineer   ami   naval 

fcet,   32    Broadway.    Xew    York,    who 

1  an  amateur  scientist  of  ability.  The 

was   built  at  the   foot   of   Twenty- 

1  street,   Brooklyn,   under   the    super- 


magnetic  charts  and  comp. 
of  the  chief  ob  :ic  sur- 

1  incidentally  of  the  "Can 
The  magnetic  survey  i-  being  conducted 
by  the  department  of  terrestial  m 
of  the  Carnegie  Institution  of  Washing- 
ton, which  Andrew  Carnegie  endowed 
with  $12,000,000  for  the  promotion  of  in- 
vestigation in  widely  different  fields  of 
inquiry. 

tsed    for   survey   pur- 
poses  was   the   "Galilee."   a   vessel    which 


[nvestigatii  n    showed    that    a    gas    pro- 
r   marine  purposes  could  lie   built 
rate   producer   [ 
use    in    internal 

1.  anthracite, 

uch  a  plant  could  be 
constructed  almost  entirely  of  nonmag- 
netic in.  in  type  of  pro- 
ducer wa-  ad  ipted  chiefly  because  •  f  it- 
simplicity  of  construction,  and  the  elimina- 
i  minimum  d  r  auxil- 
iary apparatus. 
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Practical     Letters     from     Practical     Mer 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About  Your  Work,  and  Help  Each  Other 

WE     PAY'     FOR     USEFUL     IDEAS 


Economy   in  Utilizing  the  Water  of 
Condensation 


lowed  to  go  i"  waste  in  manufacturing 
plants,  where  at  the  same  time  consider- 
able ~:t:ii>  ari  paid  for  water  used,  and 
re  is  the  expense  and  trouble  due 
to  scale-forming  matter  in  the  water.  If 
the  water  of  condensation  is  returned  to 
ilers  it  will  go  a  long  waj  toward 
reducing  the  water  bills,  and  help  greatly 
in  reducing  expenses  and  trouble  due  to 

Frequently  the  reason  given  for  not  re- 
turning the  water  to  the  boilers  is  that 
it  contains  so  much  cylinder  "il  there 
would  be  danger  of  burning  them,  but 
as  it  is  very  easy  to  separate  the  "il  from 
the  water  there  is  no  good  reason  for 
i  either,  as  both  the  water  and  oil 
can  he  utilized  to  advantage  in  tl 
tion  of  the  plant. 

With  some  kinds  of  scale-forming  mat- 
ter in  the  water  it  is  only  necessary  to  add 
a  small  amount  of  soft  water  in  order  to 
neutralize  the  scale  to  an  extent  that  will 
repay  the  cost  ;  and  at  the  same  time  re- 
duce  the  water  bills. 

In  a  certain  plant  there  were  a  battery 
of  six  boilers  and  a  (.'orli-s  engine  which 
required  about  the  capacity  of  thn 
boilers    to    operate,    the    balance    of    the 
hoiler  capacity  being  required   for  operat- 
eral     small    engines    and     steam 
The   plant   covered    several   acres 
d   and   these   engines   and   pumps 
!    in    different    departments. 
some  being  several  hundred  feel  from  the 
boilers.      A    large    number   of    heaters,    dry 
d   in  the    different  de- 
partments,  operated    with    exhaust 

d    water    for    the    boilers    did    not 
cost    anything,  taken    from    a 

small  river  which  flowed  through  the 
company's  property.  It  was  very  hard, 
however,  and  a  great  deal  i  t  trouble  was 
experienced   from   scale. 

More  machinery  was  installed,  and 
things    finally    _  1    where    the 

boilers   would   not    furnish   et gl 

the  engineer  claiming  that  more  boilers 
were  necessary.  Meantime  the  manage- 
ment had  come  to  tl  ..,,  that  a 
new  engineer  was  axy.  A 
chief  engineer  was  employed  who  had  a 
reputation  for  economical  operation  of 
plants  in  this  line,  and  the  first  thing  he 
did  after  getting  familiar  with  the  plant 


i    1 1  turn   .ill    watei    of 
condensation  to  tin  boilers. 

A  wooden  tank  was  made  .1-  shown  in 
the  illustration,  being  divided  into  three 
compartments  so  that  the  water  flowed 
from    the    bottom    of    each    compartment 

to  the  top  of  tin  next.  This  lank  was 
placed  in  the  basement  and  all  water  of 
condensation  from  the  heaters,  dry  kilns, 
etc..  wa-  piped  to  ii  \*  there  was  .1 
large  amount   of  cylinder  oil   in  the    water 

CnnJeniatlon  from 


would  draw  from  the  hot  well  at  all  tint 
when  the  float  was  ill  position 
water  through  the  valve,  it  being  a 
justed  so  that  the  valve  was  always  clos 
before  the  water  fell  below  the  end  oft 
pipe. 

These  changes  in  the  plant  weir  111:1 
in  the  fall,  and  at  ibis  time  tin  bo3i 
were  badly  scaled.  Within  a  few  wei 
after  the  water  of  condensation  was  1 
turned  to  them  the  scale  began  to  loos 


APPARATUS    FOR    RETURNING    WATER    OF    CON- 
DENSATION   10    BOILERS 

from     the     exhaust     of    the     engines     and 
pumps,    the    partition,    in    the    tank    were 
arranged  as  shown  t"  act  as  a  separator. 
1'ractically    all    of    the    oil    remained    on 
ne  water  in  tin    first  compartment, 
any  which  passed  this  being  caught  in  the 
second,   and    the   traces    remaining  in   sus- 
hi   the   water   leaving  the   second 
compartment     were    absi  rbed    by    the    ex 
celsior     in     the     last     compartment,     from 
which   it    flowed   to   the  hotwell.     A   large 
amount  of  oil  was  collected  from  the  tank, 
being   dipped    out    from   time   to    time   and 
filtered,  after   which  ed   on   the 

heavy    slow-running   hearings    around   the 
factory,  which  reduced  the  oil  bills. 

The  boilers  bad  been  i<ji\  by  two  duplex 
steam  pumps  which  were  replaced  with  a 
geareil  power  pump  driven  from  the  main 
engine  shaft;  the  old  pumps  being  put 
rendition,  and  only  used  in  emer- 
gencies. The  sketch  -hows  how  the  water 
from  the  hotwell  was  delivered  auto- 
matically to  the  suction  of  the  feed  pump 
by  placing  a  float  valve  in  the  pipe-.  As 
the  water  in  the  river  was  10  or  11  feet 
lower  than  that  in  the  hotwell,  the  pump 


tx 


W mer  Uv.  : 
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and  large  quantities  were  removed  at 
cleaning.      By    the    time   cold    weather 
arrived    the    boilers    were    practically 
from     scale,    and     where    it    had     I 
been     necessary    to    clean     out    evi 
weeks,  it   wa-  now  only  necessary  to  1 
about    ever)     two    or    ihree    months, 
where    all     six     of    the    boilers    li.nl 
forced   to   tin-   limit    to   carry   the 
previous   winter,   only    four   were  nn\  •- 
quired  to  carry  a  still  larger  load  wi  '<" 
forcing. 


•  making  these,  el  ai  - 

lively  small,  ami  a  large  saving  in 

r  and  <  >il  was  effected.     A-  there 

'wa-   only    a    small    amount    of    steam    re- 

the  dry  kilns  in  the  factory  .lur- 

nniniT,  a  condenser  was  installed 

the    following    spring    and    tin     lare.     en 

•   operated  condensing  during   the 

in  which  heating  was  not  required. 

>udilions  in  this  plant  wire  similar 

is    to    he    found    in    many    others 

lit     the    country,    where    a     small 

>UtU\    in  money  and  drains   would   return 

\s    tin-    water   did    not    cost    an>  - 

this   case   the   main    savin) 

initiating  the  expense  and  trouhle 

scale,   while   in   many   other   plants 

iter  costs  a  considerable   sum. 

S.    KlRLIN. 
rdam.    X.   Y. 
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Engine  and  Generator  Wreck 
Successfully   Repaired 

•  time  ago  we  had  a  very  .si.ri.riis 

>f  our  750  horsepower  en- 

In  starting  up.  water  got  into  the 


Hi;.     >.     SHOWING    ,  HACK    IN    FKoNl    AND 
METHim    op    SEWING    UP    WITH     [-INCH 


I.    5H0WINC    patch    AND   location   of 
CRACKS 

cylinder,    die    partly    to    tin- 
's   failing    to   work   on    the    receiver   he 
'ii    the    high-    and    low-pressure    cyl- 
rs.   and    perhaps    more    particularly    to 
<w  attendant   opening   the  throttle  be 
ine  was  properly   warmed   up. 
broken  out  of  tin   low-pres 
pillow  block,   as   shown   by   the  lines 
ind  2.  breaking  tin 
IS.   and    three    spokes    of    the 
-■■ken  entirely    off,  a-    shown 
if?.  4- 
he    method    of    repairing     the     pillow- 
follows:     We   put   a   patch 
i-inch  boiler   plate   on   each    side.   .  \ 
<ng  well    hack   and    fastened    on    with 
H   forty    t'S-inch   patch   holt-.      A   bar 
steel,  held   in   place  by  two 
extending  from  patches  on  either  side. 
two  heavy  set   holts   through  the  bar 
•crewed   up   solid   against   the   web   on 
>k  up  the  thrust  of  the  shaft 
•eavy     U-holt     D.     Fig.     .,.     ,  . 
er  the  center  rih  and   above   the  cross 
■•dso  helped  to  close  the  crack.     A  new 
was  made  with  a  wedge  shown  at  E, 
X      This    wedge    accommodate. 1    the 


ion;    showing  u-p.olt  in   ro- 
sition  on   km: 


toes  ol   1I1.    cap  to  iin    pillow    1.1, 

when   drawn   up   tight    helped   greatly    to 

make    the   job    solid.      Ih.    break 

1  was  sewed  up  with  1  inch  1.1. lis. 

"  "'i  flush.    I  Ins  prevented  anj   rocking 

action  thai  might  occur  at  this  point.  With 

a  -s  p.i   .  .nt.  .0.  Hoa.l  ih,    break   shows 

n..  si^ns  ,,1   weakening. 

10  hi 1 

the  tw...  At  nisi  ur  thought  ol  putting  in 

tilling  in   pi.  ....   bill    gave   up   this   idea  ami 

decided  io  put  in  lurnbuckles,  then  being 
four  buckles  to  each  sp,,ke.  I  he  buckle 
used  is  shown  111   Pig.  o.     A   knuckle  join! 

'     PHI    III    tills    |„,lt    ill    .,1  del     Io    gel    11 

in  placi .      I  hi    I. ..lis  a,e  screwed  into  the 

in  diam- 
P        I  he    pins    llir.uigh    the    rim   are 

11..  inches  In  diameter,  ["hose  holts  were 
all  tightened  up  to  aboul  1  ni  U  n-ion  and 
it  was  found  thai  the  cracks  had  closed 
appreciably.  The  rotor  is  running  prai 
tically  true.  The  management  can  see  no 
why  a  new  rotor  or  engine  frame 
should  l.e  .,1.1. -red.  The  engine  is  a  jo 
ami  jo  by  .id-inch  it,.--  compound  1  ..1I1-- 
running  at  135  revolutions  per  minute. 
noncondensing.  It  is  direct-connected  to 
a  550-kilowatt  alternating-current  gener 
aior 


J     Vldrei 


Xew  Aberdeen,  t     I'...  X.  S. 


FIG.    6 


Pump  Troubles 


Pump  troubles  ar.  sometimes  verj  dif- 
ficult to  locate,  and  sometimes  quite 
simple.      1    wa  e   what 

was  wrong  with  a  pump  in  a  mine  when 
water  was  up  to  the  cylinder,  and  went 
all  through  the  pump  and.  not  finding  the 
trouhle.  ditched  the  water  oul  and  found 
a  valve  that  someone  had  put  .,11  in  place 
..f  a  coupling,  thus  closing  an  opening. 

Another    time    a     tamer. ,11     pump    gave 

trouble.      It    had    been    running    with    the 

ken,  and  not   finding 

anything    else     wrong    except     the    small 

1     fitting    the    cylinder    tight,    by 

peening   them  with  a   hammer  it   worked 

all    right.     Another  ible   on 

I    went    all   through   it   and    found   the 

worn.     By   facing   it   the  pump 

worked  all  right. 

'her  time  a  pump  gave  trouble 
anil  had  to  he  reversed  In  hand  It  wa, 
a  Cameron.  1  took  the  cylinder  head 
off.  Things  were  all  I 
both  ends  were  right,  hut  acted  the  same 
way.      !    though)    something    was    wrong 

in  the  cylinder  and  SOI  d  me  how 

ii   could  he  there       I   took  the  head  off  and 

k  oul  I  there  f  mnd  the 

trouble     Some  pump  man  hail  substituted 

a  new  tappet  valve  and  had  pushed  the 
Stem  of  the  broken  part   into  the  cylinder. 

James  C.  Stewart. 

X.  M. 
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Notes  on  the  Pohle  Air  Lift 


[he  pn  piping,  submergence, 

be  arrived  .it  mathematically, 
basing  the  calculations  on  tin.-  ex 
of  the  air  bubbks  as  they  rise  to  the 
head  due  to  the  sum 
■  •I  the  water  pistons  above  diminisl 
on  the  usual  formulas  covering  capacities 
of  air   ami   water   pipes;   but    for   practical 

-   in   the  case  of  small   wells  the 

same  and  often  mure  reliable   results  mav 
be  arrived  at  from  the  following: 

It    is    found   in   practice   thai    the   length 
of    pipe    sub:;  '.     the    normal 

pumping   level   alter   the    water   has    fallen 

range  from  30  to  <«>  per  cent,  of 

■   •  I  length  of  pipe  from  the  bottom 

end    to   the    top    or    discharge,    the    latter 

ratio  of  60  per  cent,  generally  giving  the 

•  efficiency.  The  air  pressure  should 
vary  from  three-quarters  of  the  pressure 
due  to  the  total  lift  for  shallow  wells  to 
six-tenths  for  deep  wells.  It  should  be 
such  that  it  will  about  equal  atmospheric 
pressure  at  the  point  of  discharge,  unless 
high  velocity  is  desired  at  the  expense 
of  economy.  That  is,  it  should  equal  the 
head  in  feet  multiplied  by  O.434  plus  a 
few  pounds  f, >r  friction,  this  latter  de- 
pending on  the  length  of  pip1,  and  friction 
head.  In  this  connection  it  should  be 
remembered  that  where  a  central  air  pipe 
is    used    in    drilled     -  count    of 

there  not  being  room  for  the  air  pipe 
outside  of  the  water  pipe,  the  friction  head 
is  greater.  If  the  compressor  is  close 
to  the  well,  the  reservoir  should  In-  pro- 
.  though 
in  the  case  of  a  long  air  line  this  will  to 
a  great  extent  take  care  of  itself. 

In  the  ra~e  of  a  large  well  casing,  where 
the  inflow  into  the  well  is  small,  or  where 
the  desired  amount  of  wal 
proportion    to    the    capacity    of    tl 

pipe,  if  central,  should  be  pu 
made  large  en  'it  blowing  the 

most  desirable  pn  portion,  as  indicated  by 
practice  being  about  1  to  2  for  small  wells 
and  I  to  3  where  the  diameter  of  :' 
pipe  is  over  2''.  inches;  or  the  area  of 
the  water  pipe  is  about  six  times  the  area 
of  the  air  pipe  for  average  cases.  If 
the    air    is    taken    from    shop    air    mains, 

variable  service  causes  a  I;  - 

ir  is   not 
run  through  a  reducing  valve,  tl 

re  air  at  1 
is    likely   to   cause   trouble,   if   the 
e  is  into  a  covered  or  pr 
closed  tank.     This  may  he  r 
ting  a  large-sized  safe*-.-  valve  at  any  con- 
venient bend  or  horizontal  pipe  at  the  sur- 
face of  the  ground. 

rriing  60  per  cent,  submergence,  the 
volume  of  free  air  for  maximum  economy 
may  be  roughly  taken  from  the  following: 
For  lifts  of  25  feet,  1.7  cubic  feet  of  air 
for  100  gallons  of  water:  for  lifts  of  75 
feet.  2R  cubic  feet  of  air  per  100  gallons 
of  water:   for   lifts   of  TOO   feet,  36  cubic 


feet    of   .>ir    pel 

hits  of   15.'  feet,  57  cubic   feet   of  air  per 

too  gallons  of  water;  for  lifts  of  2 

75  cubic    feet  of  air  per    too  gallons   of 

water. 

With  side  inlets  and  ;  j-inch  air  pipes 
and  I'.-inch  water  pipe,  the  ordinary 
capacity  will  b  per  min- 

ute, and  for  larger  wells  the  capacity  may 

'    til  '1    quite 

with  the  square  of  the  diameter  of  the 
water  pipe.  For  example,  a  6-inch  water 
pipe  will  ordinarily  give  a  flow  at  fair 
economy  of  from  400  to  423  gallon,  per 
minute.  In  the  case  of  central  air  pipe 
with  ,?'  .-inch  casing,  the  1  utput  should  be 

minute,   or    .      I   gal 

Ions  with  5-inch  pipe,  and  other  sizes  in 
proportion.     Generally   speaking,   from    10 

to   14  gallons  per  square  inch  of  area  of 


feet     should     be    a\  Oldl  d,     i  I     by    dis- 

charging  into  a   tank   with   a   gravi 
the  rest  of  the  distance. 

W.    S.    Andi 
Urbana,  111. 


Old-Time  Portable  ILnoinc 

Kit;,  i  allows  a  peculiar  constru  tion  in 
portable-engine  deign.  Possibly  the  bet- 
ter part  of  a  century  has  passed  I 
was  built  ["his  engine  was  made  in  I'ng- 
land,  but  of  course  all  the  small  steam  9 
tit  ,  well  as  tin-  steam  governor,  have 
b<  <n  recently  put  on. 

The  crosshead  is  a  simp:^  Casting,  1  11- 
ning   1  hi  a  round  j  uide  having  a  I 

;  1  ide,  with  a  gih  and  tw  ct  screv  1  >r 
making    the    adjustment     for    wear.      The 


FIG      I.    A.N    OLD-TIME    rilRTAlil.E    EXl.IXE 


water   pipe,   after   deducting   the   air-pipe 
area,  will  |,  ,-  figure 

i    lifts   and   the   larger 
00  feel   'i-  over. 
The  matter  of  1  ally  mis- 

understood and  most  of  the  claims  of 
be  taken  with  rather 
a  liberal  allowance.  Wl  ile  under  favorable 
conditions  it  may  he  possible  to  approach 
70  or  Si  per  cent,  efficiency  figured  from 
'ick  to  the  indicated  horse- 
power of  the  compressor,  most  of  the  te  I 
of  ordinary  wells  where  extreme  sub- 
mergence is  not  possible  seem  to  indi- 
cate efficiencies  between  10  and  35  per 
cent. 

It  should  be  understood  and  remem- 
bered, also,  that  the  air  lift  is  not  well 
adapted  to  forcing  water  horizontally  and 
horizontal    discharges    of    over   40   or   50 


connecting    rod,    as    can    he    seen,    has 
marine  end  working  on  a  very  sni 
pin,  and  the  hack-end  adjustment  1    ma 
by  a  key  working  against  a  plungi 
end   1  if  the   rod.     The  crank   vvhei 

1  dance    whirl    as    well    as   a   cm, 
wheel.     The   main   shaft   extends   thr  " 
beneath   the  boiler  and  has  a  b 
on  the  opposite  side.    It  is  to  he  noti  d 
the    main    spider    casting    that    carries   I 
main  shaft  has  as  much  metal  in  its  nial: 
up    as   the   entire    engine.     The    1 
is    on    the    straight-line    prim  ;"1 
straight  hack  to  the  valves.  This  one  p" 
in    the    construction    of    this    engine   n 
boiler  is  of  much   interest  because  of 
rare  design. 

The  flues,  as  shown  in  Fig.  2,  ar< 
inches  at  the  small  or  firebox  end  and 
2'/$  inches  at  the  smokebox  end,  ' 
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;  shown.    The  flues  a     . 
arc   made    of   the   best    soft    iron, 
gt  !■>  to  uphold  the  theorj 
|i  n  from  old  brands  of  iron  than  the 
ron  or   steel.     VVhili 

RES    arc    ill    plain    sight,    as    a    wl     '■ 

lies   have   st<  od   wonderfully   well. 

ado.  r  is  made  of  the  same  plate  as 

fler  latch.     The  rivet   pitch   is  un- 

The  crank  pin  is  abi  ut    1   inch  in 


er.  while  the  engine  cylinder  is  ap- 
-\i4    inches, 
design      i>      peculiarly      American, 
illy  the  tapering  lap-welded   flues. 
C.  R.  McGahey. 
.  Va. 


. 

ell  and  along  a  horizontal  hue  a  distance 

I,  where 

ng  through  an 

vertical  oil  separator  t"  the  con 

.  v,  inch  it  enters  through  till 
a    10-inch   tec   with    a    relief    \al\e   on    top 
of    the     tee.        1 

•   an!  4  feci  1  enterin : 

one  end  at  the  center  and  leaving  at  the 
top,  at  the  Center  of  length.  There  is  no 
trap  connected   to  the   receiver. 

The  engine  had  been  in  continuous  op 

eration    for    S    hours    at    the    timi 
accident.      The    governor,    governor    belt 

and  valve  Rear  were  all  in  Rood  shape 
.afterward,   working    freely    !>y   hand.      The 

generally   18  to   10  amperes   from 
midnight    till    4   a.m..    when    it    gradually 

drops  to  10  or  it  amperes.  I  should 
like  to  he  told  how  the  water  got  into 
the  cylinder.  There  is  always  a  little 
water  in  the  receiver  when  the  engine 
and  opening  drain  are   shut   down. 

O.    J.    Lyxge. 
Sturgis.   S.   D. 


/  Peculiar  Power  Plant  Accident 

a  peculiar  accident  happened 
'.ant  of  the  Sturgis  Light  and 
Company,  breaking  the  main 
printing  the  crank  pin  and  bend- 
connecting  rod  on  the  10  and  _'o 
•h  tandem  compound  Corliss 
The  journal  cap  also  broke  into 
\t  the  time  the  load  was 
:.     There  was  f  water 

'oiler,     too    pounds    boiler    pres- 
si  •.  5  pounds   receiver  pressure   and   22 
in  cs  of  vacuum.     The  speed  of  the  en- 
-  too  revolutions  per  minute.    The 
if    10   amperes. 
ximately   30  horsepower. 

iled    the    valve    Rear    all 
uid   then   blew   down   the   1  il   trap 
to  the  oil   separator  on   the  ex- 
ile.    When  I   stepped  to  the  switch 
ower   motor   that    runs    the 
»tmg  pump  on  the  evaporati 

r  and  pulled  it  1  ut.  ah  nit   15 

':;ter.  the  crash  came.     Tin 

nit   2  amperes,   which   would   still 

about  8  amperes  or  about 

The  condenser  was  cool. 

or  80  degrees    Fahrenheit. 

pump  was  running  well  and 

've    was    tight,    as    the    vac- 

d    at    22    inches,    when    I 

"  rottle. 
was  caused  by  water  in  the 
-ure    cylinder.      The    cylinder    is 
with  relief  valves  which  operate 
1   pounds,    but    could    not    r 

enough  to  save  the  journal.  The 
:-  placed  on  the  crank  side  of  the 
-ider  the  floor,  from  which  the 
•  s  to  the  top  of  the  low-pressure 
which  exhausts  through  a  10- 
■  to  the  condenser.  The  ex- 
J'     pipe   runs   down    1    foot    from    the 


Babbitting    Large  Engine  Bearings 


the  frau, 

case  makes  thi 

requiring    the    crank    shaft    to    be    taken 

OUt  and  the  use  of  a  portabli 

In  pi  uruiR  bearings   I   have   found  thai 

the   metal    should    he    three-eighths   thicker 
od    way    is   to   turn 
up    a    wooden    mandrel     M     inch    smaller 
ll  an  tli.  and  4  inches  longer 

than    the    bearing.      Cut    Out    two    circular 

>  1 .111   1   inch  hoards,  the  cil   I 
the   sami  oden   mandrel.     Use 

these  pieces  to  hold  the  mandrel  in  place 
while  pouring  the   metal.     Be  careful  to 

lUtty  and  weight  down  the  Wl  oden 

mandrel  properly.     Peen  as  explained  and 

set    the   hearing    up    on   a   lathe   or   boring 
machine.      Be   careful    to    set    up   pi 
square  as  this  is  the  most  important  op- 
eration.    1   would  advise  the  services  of  a 
good  machinist   for  this. 

Where   the   bottom   cannot   be   n 
babbitt  the  same  way.     The  only  difference 
is   in   boring,   which   must    be   done   on   the 
engine  with   a  portable  boring  bar. 

When  bearings  are  made  in  this  man- 
ner and  properly  lubricated  they  will  give 
tin  trouble  if  Rood  metal  has  been  used. 
They  will  be  much  cheaper  in  the  Ioiir 
run. 

John  S    Van  Pelt. 

Augusta,   Ga. 


Main-bearing  troubles  originate  in  most 
cases  in  improper  workmanship,  and  give 
no  end  of  trouble,  causing  constant  at- 
tention, numerous  shutdowns  and  expense. 
Every  engineer  has  lost  part  of  his  Sun- 
day-school training  over  hoi  bearings,  and 
should  not  forget  it  when  it  becomes  nec- 
essary to   rebabbitt   them. 

The  common   way   of   filling   thi 
by    pouring    metal    around    the    shaft    and 
scraping  t<>  a   fit   is   the  cheapest   way.  as 
far   as    the   job    is    concerned,    but    not    in 
g   run. 

If  the  engineer  is  employed  by  a  man 

■lent,  he  will  be  permitted 
to  use  the  best  way.  Those  who  are  em- 
ployed by  men  of  no  judgment  ! 
sympathy,  and  1  advise  them  to  hunt  bet- 
ter quar  heir  beds  will  he  of 
thorn-    all    their   days    and    their    time    will 

be  used  up  at  the  end  of  a  hose,  squirting 

water   01  1  ring. 

In    the    first    place,    it    is 
pour  metal   in   a   bo*   casting   and  keep  it 
out    pecning   the   sur- 
nd  of  a 

hammer,  as  this  stretches  the  metal  on  the 
surface,  causing  it  to  set  snug  and  tight 
next  to  the  casting  and  in  the  an  ' 

n    a   bearing    it    is    necessary    to 
use  more  metal  and  a  lathe  or  boring  ma- 
ll thicker 
to  allow  the  peening,  which  dents  up  the 
and    such    di  ut-    must    he   bored 
out. 

Some  bearings  arc  that  the 

•■.111   come  out  by  jacking  up  the 

crank  shaft  enough  to  take  off  tin 

while  a  few  are  so  designed  as  to  make  it 

impossible  to  remove  the  bottom,  it  and 


,uring 


a    Leak    in  a  Steam  Pipe 


The  accompanying  illustration  is  of  a 
job  1  did  on  an  8-inch  steam  pipe.  It 
is  past  the  experimental  stage,  having 
held  the  joint  tight  seven  months.  The 
leak  was  at  ./.  where  there  was 
calking.  The  clamp  /?  is  a  Hi-inch  iro.: 
rod.  bent  to  the  shape  of  a  hoi 
with   both   ends   threaded.      It   was 


CURING    A    LEAK     IN     A 


/vw.  .v.  r. 
STEA  M 


through  holes  in  a  piece  of  strap-iron, 
".  and  2' j  by  I J  inches,  then  the  nuts 
were  put  on  ami  drawn  tight.  The  clamp 
('  was  put  on  in  the  same  way,  the  only 
difference  bring  in  the  size  of  the  rod, 
which  was  1  inch.  Then  the  copper  was 
put  in  and  clamp  C  tightened,  and  the  cop- 
per   calked 

E.  W.  JACKSON. 
Muddy.   111. 
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TclllaK-   to  Show   Condition   of 
Spark  Plugs 


Oiling    Elevator    Elngines 


diagram  of  the 
method  which  1  com  nake-and- 

l<r<-.ik   ignition   system   of  a   producer-gas 

with  telltale  lamps  which  indicate 
d  it  ion  of  the  spark  plugs.  This  is  .1 
three-cylinder    engine.       I"    start    it    the 
three-pole    switch    is   thrown    to   the   side 
on  which  there  are  t   to  the 

right).  This  puts  the  batteries  in  series 
with  the  spark  plugs  and  cuts  out  the 
telltale  lamps  on  the  switchboard.  When 
the  engine  is  up  to  speed,  I  threw  the 
switch  to  the  left,  which  connects  the 
spark  plugs  to  tin  magneto  circuit,  which 
connects  the  little  telltale  lamp  in  series 
with  its  respective  plug.  When  a  circuit 
is  complete  tin  lamplights,  [n  other  words, 
when  the  engine  is  running  by  the  magneto 
there  i-  a  continual  blinking  of  the  lights, 
one  alter  another. 

The  condition  of  the  plugs  i-  detected 
by    the    brilliancy     of    the     lights.     If    a 

omes  dim  it  indicates  that  the  plug 


In   our  office   building,   in   the   CO 
each    day    we    run    thru     engines,    a     10X12 
automatic     piston-valve     engine,     running 
325    revolutions    pci     ininuti     and    doing 
about    i''  ior  two  ha 

ill--  .11  125  revolutions  per  min- 
ute, doing  about  .i.i  horsepower  when 
started  at  7  a.m.,  ami  increasing  to  300 
horsepower,  after  10  a.m.  on  a  dark  day 
(this  run-  ten  hour-):  ami  a  i.i'jM.i  pis 
ton-valve  automatic  at  250  revolutions 
per  minute,  doing  from  250  down  to  15 
horsepower,  for  about  (1  hours.  In  addi- 
tion we  run  a  duplex,  triple-expansion, 
rotary-valve  pump  with  steam  cylinders 
1;  ami  25  ami  ,,4  by  24  inches  (or  the 
equivalent  a-  regards  cylinder  oil  1  for  [3 
also  a  [2  and  7  by  10-inch  house 
pump  for  about  .<  hours;  and  a  boiler-feed 
pump  o  and  5;  1  by  10  inches  for  [9  hours. 
We  also  have  used  a  half  pint  of  cylinder 
oil  per  daj    on  the  Corliss  piston   rod. 

\\  .     use    17   gallons   of  40-cent    cylinder 


can  he  heard)   gives  one  drop  lo   150  feel 
1   piston  travel,  or  4  drop-  per  minute. 
I    do   not    contend    thai    this    is    scientific 
or    thai    we    yet    the    utmost    from    the    oil 
I    have    not    given    t|u    subji  cl      pei  ial   ..! 
teiition,    siniph    adopting    tin-   waj    to  u 
oine  consistency    in   the    feeding. 
The     triple-expansion     pump     gets    oni 
drop    to    20    strokes,    representing    but   41 
feet     ol    piston    tra\  el.    hut    then 
cylinders,     With  all  the  elevators  running 
the   pump   makes   05    strokes    per   minute 
which   makes   the    feed    nearlv    5  drop-  pt 
minute.      I    have   never   thought   best   to  g.  1 
below   this,   but    am    no!    clear   lint   that  01 
the   vaporization   theorj    the  iptantitj   th.-i 


DIAGRAM    OF   EI.El  rRlCAL 


NNECTI0NS     FOR     MAKE-AND-BREAK     inxmnx    SYSTEM 


to  which  it  I-  connected  1 
This  can  be  done  in  this  engine  while 
running,  by  shutting  off  the  gas  m  this 
cylinder.  Clean  the  plug,  replace  and  con- 
nect up  again,  after  which  the  light  will 
come  up  bright.  This  switch  is  a 
25-ampere  switch  with  two  extra  poles  on 
the  middle  liar.  Tin's  bar  just  short-cir- 
cuits the  lamps  when  the  batteries  are  the 
source  that    the 

batteries    are    not    pulled    down 
The  lamps  are  4-candIepower,   ro-volt 

If  this  system  is  installed  on  an  en- 
gine there  must  be  a  pole  on  the  middle 
bar  (battery  side  of  the  -witch  1  for  each 
cylinder 

J.  E.  Kessler. 

Philadelphia.  Penn. 


oil  per  mouth  of  26  days'  run.  I  do  not 
know  the  composition  of  the  oil.  1  have 
never  noticei  1  distress  in  the  auto- 

matics, no  matter  how   slovv   the  feed,  but 
the    Corliss,    if    the    feed    1-    lis-    than    one 
-:.-  revolutions,  shows  that  it  needs 
VI      fixed    on    one    drop    to 

>lutions,    giving    one    drop    to    150 

feet  of  piston  travel,  or  live  drop-  ,„  1 
minute.  I  have  made  this  the  rule  for  all 
■"-.  disregarding  the  bore.  This 
gives  the  15'  ■  x  1 5  -n.  drop  to  60  turns 
or  4.2  drops   per   minute. 

The   engines  are   direct-connected   units, 
the   io\  -  |ted  to  the  dynamo,  and 

;!"  length  of  belt  being  such  that  giving 
one  drop  to  36  passings  of  the  joint  in 
the  belt   over  one   of  the   pulleys    (which 


is  sufficient  for  the  high-pressure  cylim 
should  he  enough  for  all,  in  which  1 
it  could  he  cut   down  considerably. 

The  other  pumps  mentioned  hai 
cut    lubricators,    one    a    down-drop 
with  very  small  drop,  making  il  difficu 
compare   them    with   the   others.      We 
them   a    little   more   than   enough   lo  I 
them    quiet.       All     lubricators    are    -1 
fi  id    (  not    positive )    and   are    n 
fore  they  are  empty.      The  oil  thai  esi 
111    drawing    off    the    water,    or    slops    -r 
in    filling,    is    caught    and    goes    into 
-trainer  with   the   oil   for  bearings 
i'     di  11  -     not     thicken     enough    to    1 
jectionable. 

P.  N.  Andrev 

New  York  City. 
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BRING       OUT       YOUR       IDEAS 


Armature  W  inding 

In   the    August    5    number    C.    YV.    1 1 n II 
sked  win  an  odd  number  of  liar-  • 
mmutator.      An    odd    nun 


a  factor  of  7..  the  number  of  inductors. 
Expressing  i he  foregoing  as  a  formula: 


*-£ 


where 


IMPLEX  SINGLY   REENTRANT 


FIC.  2.  DUPLEX  SINCL1     REENTRANT 


ing  that  cuts  tin  magnetic  field. 
is  usually  composed  ol  two  inductors, 
oil  in:i\  have  many  turns  of  "ire 
and  yet  onlj  two  terminals;  yet  as  far  as 
the  winding  connections  are  concerned  a 
coil  is  here  i:  turn  only.     A 

coil,   therefore,    is    composed   of   two   in- 
duct* >rs. 

Armature   windings    are    of   two    large 
classes,   wave   and   lap.     This   division   is 
only    for   the   so-called   closed-coil   a r ma- 
Further  than  this,  may  be 
as  to  the  nature  of  the  winding. 
A   simple   winding   represented  by   Fig. 
i.  in  which  the  half  circles  arc  the  coils, 
is    a    simplex    winding,    and    sai<! 
singly  reentrant.     Singly  reentrant  means 
upon  itself  once.     Fig.  j  shows  a 
winding    which    is    two    simple    windings 
:h   other.     Tin-,   is  a 
ingly   reentrant   winding,      liy     3 


FrC.    5.  TRIPLEX   TRIPLY    REENTRANT 


ven   number   of   bars    may    I 
n'bng   on   the   original    design.      The 
ixr    of    commutator    bars    is    always 
1  lo  the  number  of  inductors  divided 
-V.  where  .1/  is  -,„>  integer  and    •   \l 


A*  =  Commutator  bar*. 
Z  =  Inductors. 
M  =  Any    integer. 
2.V  =  Factor  of  '/.. 
An  inductor  is  that  porti..n  of  the  wind- 


i 

irate  paths  and  is  known  as 
a  tripk\  singlj    reentrant  winding. 
.  is  different.     The  first   pa 
the  armature,  but  instead 
ing   upon   itsell  the   next   com- 

mutator liar,  and  what  was  thi 
path  in  Fig.  _>  starts  from  this  same  bar. 
econd  path  gucs  around  the  arma- 
ture and  closes  upon  the  lirst  bar.  This 
sed  electrical  circuit. 
but    the    winding    must    he    traced    twice 

around  the  armature  to  close   in   upon   the 
original    starting   commutator    bar. 

Fig    5   i-   more   complicated,   requiring 

rns  around  the  armature  of  trac- 

:lose    the    circuit.      Fig.    4    is    a 

duplex,     doubly     reentrant,     meaning    to 

enter  in  again,  strictl 

icactly  correct.    Fig.  5  i-  a  triplex, 
triply    reentrant    winding. 

Now,    when    the    winding    is    simplex — 
wave   or   lap — any    number,    odd 
of  commutator  liars  may  lie  used,     tf  the 
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an  odd  number  of 
winding 

ami    an  tram.      It    the 

.hhI    the    number   of 

• 

di>  ided 

the   winding   is 

triply   reentrant.     This  may   answer    Mr. 

N   K. 


Producer  Gas  Plants  for  City 

Buildings 

The  E  answer  t"  the  letter 

P.   St.. mi.  in   regai 
duccr  installations  in  New  York  I 

One    of    the    main    reasons    tor    not    in- 
stalling gine     and     producer 
plant  in  office  buildings,  apartment  houses 
like  is  that  they  do  not  have  the 
exhaust    steam    which    can    be    used    for 
in    the    winter   and    an    absorption 
for   refrigeration.     The   combina- 
a    low-pressure    steam    plant    tor 
producer  would  make 
•   ting   cost   higher  than   with   the 
steam  plant. 

Another  reason  is   the  noise.     The  gas 
engine    has   not    yet    been    perfected   so   as 
(plosion  under 
the   engine   is 
worn  in  a  little,  the  drumming  of  the  pop- 
ble.     This   of  course 
a  detriment  for  the  office  build- 
apartment   h 

■    that  tlie  gas  producer 

1    (leal    of    ll. 
to    work   over,   ami    in    most    of   li 
buildings  and  apartment  houses  now  built 
I  made  for  this  con: 

In  the  case  of  a  building  where  the  noise 
nable,  ami  where  the  power 
increased,     the     installation 
gine    ami    a    producer    would 

keep  down    tl 
d   rahlv    more    than    increas- 
ing  the   boiler   capacity  and    using 
■ 

In    regard    to    the   comparative    liability 
to  break  downs,  the  statist! 
insurance    companies    give    the    following 
ies,    i    in  8.1  ' 

*\4.  Hence,  comparative  reliabilil 
-sion. 

The  three  main  points,  tl 
tended  with  in  the  installation  of  a  gas 
and  producer  for  the  office  build- 
ing I  r  apartment  house  are  the  lack  of 
heating  ability  (which,  by  the  way  is 
being   gone    into   now   by   making 

jacket  water  and  the  exhaust 
gases  with  some  success,  but  not  sufficient 
to  heat  a  whole  building)  :  the  noise;  the 
head  room  needed  for  the  operation  of  the 
producer. 

The  writer  also  believes  that  the  board 
of   fire    underwriters   has    a    few    conten- 


tion... which  have  t"  be  overcome  but 
which  an  Ei  rmidable.    The  place 

for  the  gas  engine  and  the  gas  p 

up  to  the  present  i-  in  factories,  manu- 
facturing buildings,  or.  under  certain  con- 
ditions, loft  buildii 

The  small  In.  am  engine,  tak- 

ing little    lloi  r   space   and    running   quietly, 
trong   bold   on   the   average   office 
building   or   apartment. 

New  York  City. 


Draft  Gage 


I   noticed    i;  .;   number,   an 

article  bj    William   E.   Miller,  describing  a 
simple  and  easily  made  draft  gage  for  the 


i  r  GAGE 

boiler  flue.  I   have  bad  a  little  experience 
ine,  and  in  m\   boiler  testing  have 
gage    which    I    made    myself,    and 
which   I   think   i-    not    only  easier  to   read 
but  also  «  in  gj  accurati    n  ading  s. 

The  reading  d<  sired  is  the  difference  in 
level  of  two  columns  of  water,  when  one, 
column  is  connected  directly  to  the  flue. 
Mr.  Miller  obtains  this  reading  by  filling 
a  U-tube  to  a  certain  definite  mark  or 
hen  noting  bow  much  one  column 
drops  when  the  other  is  connected  to  the 
flue.     The    fill  mall-bore    glass 

nite    hight    require,    con- 
siderable   time    rind    patience,    and    if    re- 
often  will  ruin  the  paper  markings. 
The  sketch  shows  what  I  consider  both 
a    more    convenient    and    a    more    satis- 


draft  lube  and  one  al  tl 
time  as  easily  made.  I  leat  a  glass  tub) 
about  .'  feel  long  and  '  ,  inch  in  di 
over  a  bunsen  burner,  blowtorch  or  com 
to  a  red  heal,  .mil  bend  int. 
a  l'  about  ■  licit)  bel  n  ceil  the  \  ei  lie:,; 
.oid  one  vertical  about  _•  inches  longc 
than  the  other.  Heat  the  gla 
just  above  the  hori  ontal,  and  draw  th 
two  verticals  together,  leaving  about  i/i 
or  s  inch  between  them.  Bend  the  en 
of  the  longer  vertical  to  about   a  as  d 

to  take  the  tube.  In  heating  tl 
tubing,  it  must  be  kept  revolving  in  tl 
flame.  Ami  the  tube  is  finished,  heat  tl 
tip  ends  in  the  same  way  until  then  edgi 
are  rounded,  not  sharp  as  when  broki 
fri  in   the   longer   piece.     Take   a    pi.  ce 

1    about    ii    and    '  i    by    u    inches  ai 

'lie   or   tack   on   a   strip   of  paper  ruled 

of    the    inch.       hasten    the    tube  ( 

1      over   this   paper   so   that   the  ruli: 

to     '  :  side,     and     fasten 

three  strip  i  of  thin   -       i 

Fill    the    tube    with    water    to 
venient   bight   and  connect  the  loi 
by  a  rubber  tube  to  a      ■     i  i    !  i  inch  i 
li  ading    into    the    flue.      Then     1 1  ad 

.  l  of  deflection  in  the  wan  i 
This  is  very  easy  because  the  two 
are    close    together.      The    ruling    i 
hind  them.     As  the  reading  di  sired  is 
total   deflectii  m,    v,  ith    Mr.    Miller's  dc\ 
all    readings    must    be    multiplied    bj 
factor  2,  which  he  does  not  mention,  wl 
with    this    device    the    correct    reading 
obtained    directly. 

C.   K    l 

i  !hio  ipee  falls.   \  i  . 


Trouble    with   an  Exciter  Sc 


Replying  to  C.   L.  Greer's  qui 
August  3  number.  I  should  think  his  ; 
switches    on    feeders    or    machini 
knock   out   before  killing  the   plan 
plants  have  no  auti  malic  swit.  1" 
switchboard,    as    it    is    preferable   I" 
temporary   short-circuits   burn  i  If  tha 
be   troubled    with    an    interrupti   ' 
1   infer  from  the  article  thai   noi 
switches  are   used.     As   to  the  real 
of  the  set   dying,   it   would   h 
say.      A    short-circuit    lasting    fn 
three    to   tell    seconds    upon    a   machil 
from    500    to    1000    kilowatts    si 
cause  an  appreciable  drop  in  tin 
the  exciting  units. 

Seldom   if  c\  er  do  all   three  f 
alternating-current   system   beconn 
circuited,    but     even     then    the    alt 
would  stand   up  for  perhaps  a  minti 
two.  From  the  information  given  il 
appear   that   the   motor-generator   set 
of  the   low-speed    type,   the  direi 
end  a   shunt  generator    (compoundit  a" 
cutout    since    the    machine    was    il 
perhaps), 'or  the  impedance  of  the  i l,c" 
tion  motor  is  very  high.     Tt  may  bi  W 
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ic  induction  motor  is  overloaded,  caus- 
grcat    ;i    percentage   of    sli 

ben  the  short-circuit  occurs  the  terminal 

f  the  motor  is  so  low,  due  to  the 

current,  that  ii  causes  the  -liri-ot- 

gtnrall}   '  quencc.     Aui 

cause 
toricr  delays  in  service  than  to  -tart  up 

L.  E  \:;i  1:  Brown. 


Raising  Water 


eferring   to   the   inquiry   of  James   W. 
rman,  in  the  August   17  issue,  regard- 
tlic    raising    of   water    from    a    great 
ih    from    wills    by    compressed    air,    if 
Sherman  had  given  the  size  and  depth 
Is,   together  with  the  hight  the 
••■  K-  raised  to  the  surface,  and 
the  quantity  of  water  re- 
nt.ire    direct    answer    could    be 
•n  to  his  question, 
ir    lifts    are    used    to    quite    an 


cannot    possible    be  I    while 

the    pumps    maj    be    opera    d    a 

ubmergence,  it  generally  in- 
ost  of  pumping  somewhat. 
ir   required 
somewhat  "ii  the  size  of  the  installation, 
iper    pn  portii  pipes, 

flow  of  water  in  the  wells,  etc.,  and  it  is 
act    quantities 
as   11    j-   verj    seldom   that   two   wells   will 
■   i,-i  1  >    alike. 

1  give  herewith  a  table  showing  the 
approximate  quantity  of  air  required  ami 
working  1 

but  knew  of  a  number  of  installations  that 
are  operated  successfully  with  fr.nn  15  to 
20  per  cent,  less  air  than  is  shown  in  this 
table,  and  a  tew  installations  that  use 
more. 

In  selecting  a  compressor  it  is  well  to 
allow  a  surplus  over  the  amount  given  in 
the  table,  as  it  cannot  always  lie  known 
before  testing  how  much  the  water  in  the 
wells  will  fall  when  being  pumped  :  and 
while  some  of  the  better  makes  of  the 
larger  sizes  of  compressors,  with  me- 
chanically operated    inlet    valves,    will    give 


mOXIMATE   CUBIC   FEET   "1     FREE    Ml:     \M>    WORKING    PRESS1  RE    1:1  Ql  11:1  I' 
TO    RAIS1     ON]     GALLON   "I     WATER    BY  "AIR    LIFT." 


10   Lift. 
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CmI.ii-  Feet. 

Pounds. 

I 

Feet. 

n   12s 

9 
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G 
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ion   for   raising   water   and  oil 

-.    in    some    cases  -ng    in 

t  deep  or  more.     In  many 

:   installation   i>  111   derate 

the  cost  "1  maintenance  is 

.   and  air   lifts,   with 

lie    si/e.    can    I 
1  omically    than    ordinary    deep- 
■ 

imical 
that  can  be  used. 

have  a  prop- 
submergence    tv    g<  ' 
..ration.     The  exact   amount   of 
work   varies   a   little 
the     lift     and     quantity     of     water 
1  Ordinarily,   for   lifts   1  f  40  feet 
would   recommend   abi  mt    2 

times   the   amount   of  pipe 

•v    the    surface    of   the    water    in    the 

when  pumping  the  maximum   quan- 

1     lift    above   this   level.      With 

HI    50    to    So    feet.    2    to     I     getl- 

d  results.     <  in 

'  ■    1    is    frequently    used.      There   are 
where    sufficient    submer: 


a    volumetric  over    yo    per 

cent.,  there  are  some  .  f  the  smaller  sizes 
<<i  compressors,   with   poppet-inlet    valves, 
that  are  deficient  in   inlet-valve  area,  and 
some    of    them    will    not    deliver    6o    per 
cent,   of  the  am.  unt   of  air  that   is   shown 
:i    displacement   when   running   at 
e,    \aries    with 
the    inlet-valve    area    .and 
The   size   of   air   pipe    i-    not    very    im- 
providing   it   is   large   em 
carry  the  air  without   undue   friction,  and 
•11  :   pressure   given    is   ba  ed    on 
I 

the  water 
is  lifted 

irly  high 
rk  properly,  and  it  i 

rk  is  generally 

\    of    fn  m    12   t..    is 
per    minute    per    square    inch    of 
section.     Smaller  pipes  will  not  stand  quite 
izes. 
The   arrangement    of  the   air   11 
m   is   not   a  matter 


import..:  the  air 

pipe  is  somew hat  abi t\ e  the  I.. .11.  ■ 
water  pipe.     There  are  a  number  of  dif- 
ferent  arrangements   that    give   good    re- 
sults. 

In   some  cases,  where   it    i-.  desired   to 

deliver  the  water  at  s.  me  distanci  away 
from   and   above   the   well,   where   - 

submerj  •  be  obtained,  air-dis- 

nl    pumps   are   used,   that    is 

inder  or  chamber  i-  lowered  into  the  will 

below  the  water  line  and  pr..\  idi 
valves  somewhat  similar  to  pump  cyl- 
inders, being  alternatively  tilled  ai  1 
emptied  with  air  under  pressure.  What  is 
known  as  the  "dense  air"  system,  by  which 
is    ri  mi  ned    to    th< 

able  pressure,  inert . 
ccom  m\   of  the  compressor  and  1 
satisfactory   and   very   economically    ■>;. 
aud  pumping  plant. 

Direcl  deep  well    steam    pumps 

are  generallj    very  wasteful  in  the 
steam  and  very  seldom  are  any  lu- 
ll, unieal    to   operate  than   a   good   air-lift 
properlj    installed.     All   kinds   of 
deep-well    pumps,    having    a    loif,'    line    of 
nerally,    are    quite    expensive    to 
maintain,    to    say    nothing    of    the    trouble 
and  time  lost  in  pulling  and  replacing  rods 
and    buckets.      They    are    good    thi 
keep   away    from    wherever    it    is    p 
particularly  where  any  considerabli 
tity  of  water  is   required    from  deep  wells. 

However,  when  operated  at  very  slow 
Speeds  and  large  capacity  is  not  required, 
their   use    is    sometimes    admi 

G.  A 
Los    Vngeles,  Cal. 


Cylinder   Lubrication 


It  cannot  lie  denied  that  engineers  have 
f..r  a  number  of  yeai  d  by  the 

chemist,  the  oil  manufacturer  and  the  oil 
salesman.     It  has  hem  conclusively 
that    vis.  istency  ).    Ila 

I  the  temperature  at  which  oil  vapors 
ignite  1  and  specific  gravity  (the  v, 
a  given  quantity  of  oil  i  are  ej 
misguiding  as  factors  upon  which  to  base 
the  lubricating  value  of  any  oil.  In  fact, 
-  that  in.  external  or  in- 
ternal test,  apart  from  the  actual  cylinder 
to   be    lubricated,    is    of   value.      Thei 

nfined  to  the 
working 

usl  have 

an    oil    to    suit    the    local    conditio 
cannot  pi 

1  have  their  | 
.mi  only  t"  1  .,,1.1  the 

oil    man.      Therefore,    it    will    1.. 
understood  that  in  order  t.. 
suitable   lubricant,   an   oil   man   must    ne- 
cessarily have  an  intin  I  knowl- 

rious    law-    which 
steam-engine     practice,     besides     being    a 
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Octobi 


usiricss      It  then  re- 

Is   of   the 

I   condi- 
tivc    of 
t 
in   much  the   same   ratio  Inn   their  differ 
suitability, 

rtain 

..I    in    a 

il     111:1ns 

guidance,  should  In    a-  follows:      rype  of 

:  work- 

and   :ii 

ralve;  whether  the  boilers  prime; 

lubricati  ■    oil  is  fed  from  the 

lubricators  t"  the  engine,  whether  auxil- 

iarj     lubricati  1  and    where ; 

peculiarities   of   working  conditions 

ft,   hard,  etc  1       I  he 

-  -In  are  invariabh  obtained  from 
blended  oils,  as  no  on<  "il  can  possibly 
meet  the  man\   conditions  perfectly. 

\  lindcr  "il  should  be 
11    when  subject   t"  the  conditions 
of  tin-  high-pressure  cylinder  it   will  not 
yield   products,  or  any   form  of  bitumen, 
but    remain   a  ii  ant :    in   oilier 

3I  ould  be 
a  lubricant.  There  is  a  method,  but  un- 
fortunatel)  a  very  crude 
taining  tin  character  of  tin-  residue  after 
heating  to  '>oo  degrees  Fahrenheit  for  a 
number  of  hour-.  Placeo  measured  small 
quantity  of  cylinder  oil  in  a  thoi 
clean  vessel.  In  another  but  larger  ves- 
sel place  enough  lead  for  partly  immersing 
taining  the  oil.  Heat  the 
mtaining  the  lead  until  the 

-  molten,  then  immerse  thi 
containing  the  oil  and  let  it  remain   for  a 
number  taken  to 

•11    evaporation    at    various 
intervals   for  comparison,   until    finally   the 
oil  is  past  evaporation,  or  little 
tion    is    observed.      Examim 
and   if   it    i<    found    ti 
gummy,  or  of  a  carbonaceous  char, 
oil  may  In    classed  a-  unsuitable:  if.  how- 
ever,    the      residue     i-     of     a     buttery     or 

nature,    it    may    bi 
suitable    oil.      Rut    it    is    by    no    in. 

authentic  gu 

The  condition-,  by  tin-  presence  of  mois- 
ture ilue   to  condensation,   make 
of  lubrication   very   difficult.      Whether  it 
i-  good  .,r  bad  for  an  oil  to  have  a  soapy 
nt    to   convert    thi-    moisture   into 
an-  emulsion    in   order   to   elimini 
•:'     and  pitting  is  a  matter  of  opin 
fr<  m    the    writer'-    experience,    tl 

a  fatty  oil  certainly  lend-  ad- 
vantage :  it  must,  however,  be  in  very 
limited  quantity.  The  writer  has  ol 
that  high-pressure  cylinder  oils  compound- 
ed with  a  small  percentage  of  a  fatty  oil 
are  better  adapted  for  spreading  over  hot 
surfaces,  and  in  engines  fitted  with  Cor 
Ii--  \alve-  a  small  percentage  of 
oil   in  a  mineral  oil   ol  iat   which 

a    pure    mineral    would    never   do    without 


practically  flooding  the  cylinders  01  valves 

with  oil.  What  kind  of  a  fatt)  oil.  i-  a 
secret  known  onl)  to  the  oil  man  What 
ha-    been    -aid     lor    I  diatl     1  )  I 

mder  applies  to  the  low-pressure  cylinder. 

\  piston  reciprocates  at  so  man)  hun- 
•  per  minute  against  .1  stationat  j 
surface.  Engine  manufacturers,  however. 
have  designed  their  piston  heads  quite 
-  1..  how  the  -light  cone 
asM-t-  lubrication.  Ibis  convexed  pi-ton 
iiead    Serves    a    double    purpose;    it    allows 

oil  gathered  on  the  piston  to  creep  down 

and  lodge  in  the  clearance  -pace  between 
the  junk  ring  and  cylinder  wall-;  whether 
the  cylinder  wall-  are  saturated  with  water 
"i  "il.  111. mer-  very  little.  The  oil  i-  be- 
ing lashed  into  the  stationary  sum 
since  this  surface  doc-  not  move,  I  lure  is 
friction  between  the  stationary  surface, 
the  oil  and  the  moving  surface;  the  re- 
sult i-  that  the  oil  squeezes  1  •  \  the  piston 
d  in  3UI  es  a  film  of  1  il  between 
the   moving  and   stationan    surfai 

Greases   which   are  composed  chiefly    of 
animal  oils,  fats,  etc.,  and  are  solidified  by 

means  of  an  alkali,  are  more  liable  to 
decompose-  anil  absorb  the  various  forms 
of  calcium  which  should  perchance  come 
over  from  tin-  boiler  and  set  up  Friction. 

Graphite  should  be  used  ; 

intelligently.  The  write:  saw  graphite 
used    at    a   certain    large   power   hi  d 

phite  brazed  itself  to  the  parts  of 
tin  valves  in  -inh  a  manner  as  to.  reduce 
their  area  _>5  per  cent.,  and  the  engine- 
makers  were  told  that  their  engine  did  not 
come  up  to  specification.  Suffice  it  to  ~.iv 
that  blended  mineral  oils  are  infinitely 
more  suitable  for  tin-  modern  steam  plant. 
Although  much  can  be  said  for  grease  and 
graphite,  these  lubricants  are  unsuitable 
where   high    temperatures  and    superheated 

>lav  prominenl  parts  in  the  eco 
nomical  running  of  tin    pi w\ er  hoi 

1  no  W-  H111 
Glasgow,  Scotland. 


What  idered    good    lubrication  ? 

Affinity  of  the  iron  should  lirst  be  con- 
If  the  vahe-  ami  valve  'it 
are  of  the  same  percentage  of  metals,  it 
will  require  much  more  oil  than  otherwise. 
1  have  in  mind  a  Corliss  engine  ol  1' 
old  make.  The  valve  seats  bored  and 
new  valves  were  put  in.  and  an  abundance 
of  oil  seemed  to  have  no  erfect,  on  ac- 
count of  the  new  valves  not  being  of  tin- 
right  composition  to  correspond  with  the 
metals   of   the   cylinder. 

An  engine  valve  and  face  may  be  as 
smooth  as  glass,  and  no  amount  of  oil 
seems  to  relieve  the  groan,  but  when  ex 
amined  and  the  smoothness  taken  off 
tie  tile,  the  part-  work  right.  The 
filing  open-  the  pores.  Oil  must  have  the 
right  viscositv  for  the  temperature  of 
-team,  that  is.  oil  for  low-pressure  -team 
will  not  do  f,,r  high-pressure  steam, 
while  oil  for  high -temperature  steam 
-  at  all  for  low-pressure  steam,  as 


11      will      not      vaporize     at      a      low      tem- 
perature. 

I  Ins    oil    question,    as     to    qualitv .    re 

ceivi  -   mi  ire  1  1  msidi  1  .it  ii  m   .1 ig 

.ti  v    engineers  than  among   loi  u live  en 

giueers.     because     the     funnel     c: ion 

closelv      watch      re-nils.         I  he     loi  omotiv< 
engineer  is  onl)   allowed  a  small  ipiantit; 
of    oil,    of    a    grade    sometime-    nol 
to  the  requirements,  as  railroad  companic 
furnish  the  same  oil    for  engines  carryk'f 
150    pounds    of    -team    .1-    for    those   will 
superheaters  in  |]K-   front  end.  .111.! 
points   the)    use   a    water   thai    foam 
badly. 

Stationary     engineers     would     think 
strange   In   be  allowed   5   pints   of   \ 
for    a    round    trip    of    jdo    mile-    for    tvv 
Imders    using    superheated    stean 
ami    two    air    pumps,    when    it    taki 
ten   to    fourteen    hour-    to   go   on.-   \< 
five  to  eight   to  return.     ( 'v  lindei 
from     15    to    35    cent-    per    gallon    by    I1 
barrel,   and    using   a   small   quantit. 
save  a  ton  of  ci  al.     Therefore,  then 
saving    in    "economizing"    on    "il    I 
an    extent. 

In  some  types  of  valve  the  revet 
will     rattle    regardless    of    the    luhl 
a-  the  oil   pipe  leads  directh     thi  -    - 
does   not    go   where   needed    until   shut   0 
simply   going   down   the    side   of   the   val 
to  the  port,  and  not  under  the  val 
1 1  1 1 . - -.  e    this     it     should    lead    to    <* 
of    the    steam    chest     nr    cylinder 
I-    is  a  pn  -Mem  to  handle  a  lubricator  ; 
cording  to  theory,  because  after  water  - 
ties,  1  tie  opens  the  lubricator  to  oil  it  a 
then    closes    the    feed-.     The    feeds   cln 
being    more    or    less    worn   and   unable 
produce  live  drop-  a-  required.     A  hil 
catoi   .1  ititains  just  so  much  1  >il.  6  ,: 
to  a  pint,  which  i-  tolie  ir:\  a  di  op  .11  .1  ti 
but    the    faster    it    is    ir<\    the    larger 
drops.       Thi-    is    why    oik-    cannot    hail 
a   lubricator  as   per   rating.      Take  2  di 
per  minute  and   increase   it   to    1,  and  c-: 
drop   in   the   area   will   contain   about   f' 
times  as  much  as  the  theoretical  drop. 

Taking    a    .vpint    lubricator    contain 
19,500'drops  and  feeding  each  cylinder  fi 
small    engine    4    drops    per    minute,   -: 
the    air    pump    one    drop,    would    be 
diops    per    hour,    hut    as    four-per-mii 
dri  >ps    ci  main    in    area    so   much 
than   the   single  drop-,  thirty  hours  vv 
he   lost    at    this   rate. 

Now,   lake   a    large   engine   using  sn 


heated     steam,     with     two     pumps 


I 


each  cylinder  7  drops  per  minute 
using    [6   drops    per    minute    or   rjfio  d 
pi  r    hour    for    both    pumps.      This   vv 
be  nearly    12,000  in   twelve   hour-.  50 
a      lubricator      containing      19.000 
would    -ervc    about    eighteen    hours 
could    he    regulated    thus;    but    in    pra 
we   use   fewer,   larger   drops  and   1 
minute,   and    it   i-   a   problem   to   n 
oil    last    the    required    number    of   Ii'  ' 
Doubling  the  diameter  increases  the  *" 
ume   four  time-,   which   is  the  re;. 


5,     IO00, 
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the   larger   dro  ch    more 

I  AMES    I 

tlovis,  X.  M. 


Mi    expcrii  in  > .       \ ering   tweni - 
•1    that    the    number    >'t'    di 
,c>  linder    oil    per    mil 

ine  being  properlv    lubricated,  ami 
res    no    expert    to    out    down    or 
per    minute    to    attain 
ned    result.      Of    course    1 
quired    than    poor    oil,    but    a    cyl 
'.  can  be  purchased  in  this  vicinity 
illon    which    i-    satis 
for  from   too  to   1 .-.- 
11  mj   opinion  it  is  useless   for  the 
ueer  to  try  to  determine  the 
I  oil  before  using  it,   for  in  these 
1  impounding    any<  ne 
chemist   can  be    tooled. 
pright     triple  expansion     surface- 

ginc    indicating 
■   165  pounds  steam  pressure,  with 
es   on    the   middle    and   low   pr<  - 
inders,  and  a  piston   valve  on  the 
cylinder,    used    a    pint    of 
•    oil   every   two   weeks,   distributed 
the    cylinders    by    gravity    cups 
on  the  cylinder  heads.     A  vertical 
xpansion     sin  i  ng     en- 

.  ■:h    all    tin    d  valves, 

■■  pounds  steam  pressure,  the  aver- 
olutions    being    75,    and    the    indi- 
power    J500,    could    not     get 
cylinder    oil    to    stop    tin 
valve  from  groaning  and  squeak 
.  ':is   engine    was    lubricated    with    a 
and    plunger    type    of    lubricator, 
'1    I    have    pumped    a    quart 
in    the   high-pressure   cylinder  and 
'amber    and    it    made    no    impres- 
the  groaning  it  was 

ed    that    pure    tallow    swal 
■-ion    rod    stop] 
-team  must  have  taken  up 
\   and  the  exhaust  deposit 

valve    and    cylinder    face. 
.   not    -how    bad   1 
r    cylinder    1  >r 

mall,    a    pound 
week. 

IC-COIl- 

;  500     indicated     horse- 
olutions, 
1  •    middle   and    low-pi 
and    high-pressure     piston     valve. 

rv    half 

r     rings    were     tested 

nths.     The  beads  wen-  taken 

m   admitted    by    an    auxiliary 

tinder    the    pistons    and    if    steam 

through,    the    piston     ring-,    which 

of  a   patent   make,   were    tal 

■\    these    cylinders    for    nearly    two 
and  repeatedly  tested  them   with  a 
and    they    did    m 
1  4  wear   and   ha-'    face-    like   gl 
Ost  be   remembered   that   these    vertical 


A   12x15  horizontal  flat  1 '  valvt 

111,     will 

not   run   witho 

inder    oil    per    minuti 
and    \  ah  e    fai  1 

In   a   plant    in   an   office   building   in   this 
city,   cylinder    lubrication   of   the 
pumps  and  high  spct  d 
bj    placii 

cylinder  oil  between  the  sight  feed  lubri- 
cator   and    the    steam    |n|i> 

1  Iakoi  11  James 
V  w    Ni  ork 


linder  lubrica- 
tion "ii  these  three  engines  taken  to- 
gether wcr    per 

\  .    I  '•     I 
New   York  1 


■    (  engi 
neers   in 

of   cylinder    oil    generally    used    in    Corliss 
i  ngines,   has   led   to   the    1 

frequently    great    waste    in    this 
running    expense.      For 
number   of   yeai  -    1    have   had   ch 

if  which  1-  a  double- 
tandem-compound  with  high  pressure  cyl- 
inders -'-'  inches  in  diameter  and  low- 
pressure  4  2  inches,  with  a  stroke  of 
60   inches   and    runnini  1  >1  ttii  >n 

per    minute.       Drj     steam    at    1 
and    -uperheated  about    15  degrees  is  used. 
This     engine     is    eighteen     years    old,     the 

cylinders   have   not   I, em   rebored,  ami   it 
is  in  test   condition   today.     We 

quart  of  cylinder  oil  per  day  pei 

or  1  ne  gallon  per  daj   for  the  engi 

led    by    Rochester    lubricators. 
We    hi  ■  ' 

engine  running 

at   63   revolutions   per   minute,   will 

twenty  years  old  and   m   g 1   condition. 

The  cylinders  have  nol  been  rebored.   We 

I    only   _>   quarts    per 

day.      There    is    another    cross-compound 

1  ini  he-  and  run- 

-   revolutions  per  minute,  on  which 

;   quart-   per   day,   includ 

independent  air-pump  engine.    These  three 

lubricated    with    the 

during 

ears,    and    1! 

sary. 
I  ha\  I  lorliss 

engines  using  K  ss  cylinder  oil.  bul   I  have 
nsidered  it  pr 

0    the    qualil 

N    in    the    market.    1    havi 
tl-at   pri  rion.      I    am   positive 

that    strictly    I  'ill    not    luhri- 

engine      cylinder 

1   per  cent,  of  animal 

i      incorporati 

make    it    adhere    to   the    walls   of 
inder. 

We   1 
<  il.   which   makes   tin 
driving    t-ioo   horsepower 
flay    and     on     the    small     cri 
driving    700    horsepower     1 
day,     while     the     lar. 
driving    1400  hi 


I     am    glad    you    have    asked     for    con 
1  j  linder   lubrication 

in.       Ill  hug    cylinder    oil    to 

'.'.  ithoiit 

ii   years 

1     have    been     running  '  "i  liss, 

[8x42,  making  105  revolutions  per  minute. 

90   pounds    gage    pressure,    ami   developing 

;  horsepower.     1  took  charge  of 
ine     when     ii-  si  \ on 

of  600  W  cylinder  od,   which   amounted 
to   a   quart    in   every    twenty 

(In    account    of    tin     high    speed    of    the 

imes  lor  twelve  hours 
I    would  double  the  amount   of  oil  with- 
out   lessening    the    noise    of   the    g 
use  a   Michigan   sight   feed  lubricator.     To 

it    il>     1  ngini     ".  1      g(  Ming    plenty   oil 
I  1    see    that    the    feed    was   kept    reg 

ular    for    twelve    hours    before    shutting 

down,  and  then  I  would  take  off  the  cyl 
inder  head  and  examine  both  the  cyl- 
inder walls  and  valves,  and  never  failed 
to  find  a  good  coating  of  oil  on  both. 
For  the  past  three  years  1  In-. 
using    about    three    pints    of    the 

but   I   o  ■  nj   better  re 

-■•It-       I    use   no   trail  on   the   steam    line. 
1'"..     M.     1  ■!■■ 

!         I    I 


engine  i-  a    1(1x36   Harris-Corliss, 
olutions    per    minute, 
steam    pressure    65    pounds.      It    i 
two  ami  a  half  years. 

inder   nil    used    i-    A.    W.    Harris    standard 

grade,    fei 

lubricators    at    the    rate   of    1  '  _.    pit 

The    results    are    cx- 

Whilc   this   may  b  the  av- 

;    bi  lieve    oil    cheaper    than 

I   repairs.     I   also  use  a   Webster 

open   heater  but  the   1 

II       I'       I   I  WON. 

Mass. 


The  writer  1  1   unship  having 

d   horsepowi  r,  in 
the  cylinders  of  which  no  1  il  1-  used.  The 
1  .   forty 
five    minutes    and    in    this    way    SO 
finds    it-    way    into    the    cylinders.      The 
vearing  surfaces  are  in  excellent 
condition.     Smoother  running  and  great- 
it  ii  n    are    rat 
celled 

Frank   H.   Win  1 
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Rhode    Island    Coal    for    New    England? 

A  Hard,  Graphitic  Coal  That  Is  Practically  Incombustible  in  Its  Natural 
Is  >.\i<l   to  Ignite  and   Burn    Readily    after    Chemical    Treatment 


•  In  the 

I 
>  fact 

til   River 
nfirmed  the  triuli  of 

- 

m   this  mine  and   used    for 
It   has  ah 
but    its   hardness 
i     made   it  ex- 

..ti  after  the  tire  ha 

gland,  notwith- 

tinued  to  ship  its  anthracil 

sylvania.     The   mine   was  abandoned  and 

current   year. 
.  me  out 

rned  and 

of  the  Rl  impany  which 

led,    with    Henry    M.    Whit 

the  mine.     Giving  the  coal  a  hath  in  a  5 

um   nitrate  and 

calcium    chloride,    it    was   claimed,   would 

•■1  kindle  with  great  readii 

burn    at    an    inl  h     temperature. 

invented    by     Newell     W. 

New   England 

•'     of    the    year. 

supplied 

b 

'    editorial   comment   in   thi 
umns    relative   to    Rhode    Island   coal    was 
part  of 
Mr.    Wl  rgent    invitation 

I  he  in- 
formed from  pi  iid  data 
allowing 

hich  in- 
me-third 

of  the  mine,  and  a  building 

of     each     shaft.     These     structui 

iler   and 
inch  the  same 

the   mines   which   had   become   filli 

'  move   the  old 


on    as    a 

new    plant    I 

-    it    is    called, 

'be   hoisl    and 
lie    North    - 

vertical   boili 
pment  in  pump 

1     eel    long. 
:h   shaft   having   been   sunk   at   an 
which    would    mean 
;>    vertical   depth   of  eet.      Tin- 

North  shaft  is  more  precipitous,  and  the 
decline  varies  from  40  to  70  degrees,  with 
an   average  of  about  for   the 

entire  d  wi irked  under 

Heath  the  800-foot  level  connect  the  two 
shafts.  -    no   ap- 

pearance   of    water.  are   all 

from    which    it    is 
pumped    to    tl 

timbering  in     the 

mine,  and  "ii  the  lowest   level  the  vein  of 

•'    worked    is   about    5    feet    thick. 

.  and  it  is  said  four  new  veins 
have  been  determined  by  the  d 
drills  now  at  work  on  the  property,  and 
Fi  et  thick.  The  track 
down  either  shaft  is  in  bad  condition,  and 
any  quantitj  can  lie  re- 
moved from  the  workings,  it  will  require 
a  new  track,  new  cars  and  new  equipment 
all  the  way  through,  and  any  level  through 
which  coal  will  lie  taken  must  1" 
of  the  rocks  and  rubbish  now  strewing 
the  path.  In  the  present  condition  of  the 
mine    it    is   imp 

coal,     wit  1  rouble    than     it     is 

worth,  to  run  the  boil,.-   supplying 
to  the  pumps 
for    burning    -  of    using 

line,   the   othi 
lack    of    sufficii 

Rhode    Island   coal   to   make    the 

the  diamond  drills. 
which    are    at    work,    and    the    surveying 
which  v.  ii,,    morning 

Si  pti  niber   8, 
ter   of  the   ' 

by    James    VV.    1  (ennis,    vii 

ti     thi 
r,  treating  tank,  con- 
I   1500  horsepi 

'      : 

f°r  the  ■  and  a  Zwoyer 

briquet!  i 

ring   Compai 


bcr  8    the  mal 

-  1    had  not  been  decided  upon,  prac- 
tically nothing  had  been  done  low. ml  put 

■     mine    in    shape,    or    erecting   the 

building    to    house    1:  ■     powei     1  quipmeot, 

yet    it    v  tlj    asserted    thai    the 

lion    bj    January 

I,    turning    out    150   to    200   tons 

.   ibis  quantity    to  be  gradually  in- 
aftcr    the    first    month,    and    when 

tical   shaft,  «  n    sunk  at 

the  cent'  1    1  if   the   basin,   1 
vice,    it     is     fully    expected    that     the    ca 
pacity    of    the    plant    will    run    up    to    251 

In  the  near   future  it    is  also  planned  ti 

erect    a    large   generating    plant,   using  gn 

md    transmittinj 

er  to  neighboring  cities  and  towns 

in   which    it    is   claimed    there    is   a   inarke 

for  600.000  horsepower.      The   mine   is  ti 

lie    full}     equipped    to    ship    by  'tidewate 

or   by   rail.      VV.    !•'.    Seknl,   now    with  tli 

ickawanna     &     Western,    a 

Pent  ured  as  min 

.  1  ieer.  and   on   January   I    will  tak 

charge  of   the   mine   at    Portsmouth. 

( )f  the  entire  output,  it  1 
40  per  cent,   will   be   in   lump   size.     Tit 
will    be   given    the   treatment,    and    instea 

ilutionizing  Xi  w   1  ngland  im 
according    to    early    predictions,    will    1 
limited  to  domestic  use.     Coal  of  p 
will    he    u~<-t\    in    the    producers,    and   tl 
coal  hi  Ii  ■■  ill   be  made  up  in' 

briquets.      These    are    to    be     1  }J    inch 

coming   down   to  a   sharp 
all  four  sides,  and  swelling  out  to  a  thic 
ness  of  less  than   an    inch    at   the  cent< 
Twelve   briquets   to   the   pound   is 

on,   and  with   a   special  binder 
the  sh.1i 

1     lined.     As  in  tl 
of  the   lump   cal   11 
sold    for   domestic 

In    the    accompanying     photogi 
shown   samples  of  the  coal   of  pi 
the    same    size    as    the    original,    but   1" 
the  graphitic  character  of  the  coal  is  1 
apparent,   and    the   general    appearance 
much   better   than    ti  ually  p 

■     of    the    snial 
was  burned,   for   the   benefit  of 
writer,    in    the    cook    stove    of 

i        ■      reported   to 
from  the  min  P  ;i    and  '" 

with    the    solution    previously    mi 
and    was    burning    intensely    with    a   1' 
reddish    flame. 

Evidently,    the    success    of   the   vent' 
depends   largely   upon   the  chemical,  s 
ti.  11.  and  its  ability  to  make  the  coal  bt 


etober   ;, 
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li<     Rhode    Island    Coal    Company 
rly     ex 
n  .1  report  b\    1  lenry  J     \\  illiams. 
engineer  and  analytical   chemist, 
liiently  printed  in  an 
.:>■    pamphlet    issued    by    the   com- 
ic   follow  ins  »  i"   he 

Island     o  111     its 

centage 

ite.  which  prevents  it   from  burn- 

sfaetorily.      It   contains,   moreover. 

ntage  of  cc  mih 

latter,  which  escapes  very   quick- 

when  the  coal     -   first  heated,  that   the 

pahle   eiilur   of   kindling 


"The  materials  wrhii 
part   these    remarkable   properties    to   trie 
coal  at  1 

applicable  to  Rhode 

Nitrate   costs,   at    present,   aboul    | 
tori,   1 1  .   2  8  ,-,  nts   per   pound,   » 

drums,  which   1    used  in  my  experiments, 
actually    cost    1  nly    1 

and    in  bought 

still    lower.       I 

solution  ,   I)    simple :    either   a 

■ 

followed  by  simple  air  drying,  is  all  that 


ts  which    I   have  conducted  prove 

hi  micals 

is  all   1!  ni    to   the 

ertics       I  he 

ry  small 
amount  the    de- 

fired   ii  i 
to  maintain   in  '   quan- 

1  the  coal." 

1       with 
what    M  r.   I  lennis  had 

nine,   with 


RHi  ilit    INLAND 


•    producing    any    permanent 
ile    treatment    of    tl 

Mum  Xitrate.   NaXOI*.  the 
ion   originally 

with  crude   Calcium 
the    re- 
rty,  whin   fired,  of 
■    ■ 

draft. 
iefly  Carb  ni 
I.  which  burn  above  and  thr 
kindling  it   with  great    readin 

u  of  an  inter  - 
ure. 

ll-ntlv  NiiNO,.     tl 


is  required  to  treat  the  coal  properly.     At 

rvative  estin 
the    chemical    treatment,    even    if    tl 

artificially  dried,  could  not 

much   ; 

1   it   re- 
burning 
readily  n    made 

with  treated  coal  which  had  remai 

and  which  in  that  I 

which  had  been  freshl>   treated. 

of  the 


the    exception    that    the    chemical    <■» 

•   both   sodium 
alcium    chloride,    and    that 
•it    per    ton 
would  bi 

■■i"  lab  ir 

chloride   serves,  unlcs 
an   oran| 

1 

heat.      The    sodium 
nitrate   .  :kle,  and  add  to  the 

■ 
idium    nitrate,    wlicn 


POWER  AND   I  III- 


■ 

tion,    the 

bul  the  smal 

of  illus- 

lium  nitrate,  NaN<  I 

i  N  )  and  thr<  the  atomic 

being  24,  14  and  16,  respectively. 
1  '  weight  of 

24  86 

inr   the    salt.  uently   it    would 

require   8b   p  ;iuin    nitrate   to 

supply   1  n,  that  is.  pro- 

viding all   the   oxygen    is   given 

IS,    and    this    would    rarely    be    the 
IS 

Taking  !^o  per  cent,   fixed  carbon  as  a 
fair  average  for  Rhode   Island  coal,  and 
neglecting    the    small    amount    of    volatile 
matter   contained,   this   would   mean    1600 
pounds    of    carbon    for    a    ton    of    2000 
this   carbon   to 
.  would  require  32  parts  by 
weight  of  oxygen  t"  12  parts  of  carbon, 
or   2- 1    pounds   of   oxygen   to   burn   one- 
pound  of  carbon,  and  to  burn  1600  pounds 
of  carbon   would   require  4267  pounds  of 
ium  nitrate  is  1 
tieth    of    the    oxygen,    this 
would   mean 

4267   -T-  20  =   213 

pounds  of  ox.  |d  require 

pounds   of   sodium   nitrate.      At   a   cost   of 

1  nitrate, 

treat    a   ton   of 

licit  should  be- 
lie  calcium    chloride 

At  thi  evident 

that  thi  ;.,]  as  a  small- 

er  am' 

m   can   he  profitably 
The  low  and 

in   the 

■ 
It  requin  |y  draft  of  the 

nd  with  its  low  percentage 
of  sulphur  might  here  be  used  to  ad- 
To  burn  the  coal  in  a  gas  pro- 
ducer sible.  It 
would  require  a  hot  fire,  and  to  avoid  ex- 
cessive clinkering  a  low  ash  content  would 
be  ncce-  "ding  to  the  report 
of  Mr.  Williams  the  average  coal  used 
in  many  tests  contained  17  per  cent  of 
ash,  although  in  1  ne  case  the  coa! 


n  of  the 

matter, 
blc,  but    befi 

I 
-H    men- 
Id  do  well  t"  make  a 
.  \  isit   the  mine  and 
form    their    own    conclusi 


Dynamo  and  Motor  Conversion 

( In  page  50.;  of  tin  -i   issue 

an   inquiry   signed   K.    II.   I 
can  a  shunt-wound  dynamo  be  changed  to 
run   as   a   motor."   etc.       I  his    should   hare 
n  .h1  :    "I  low     can    a    shunt   w  <  mid 
nged    to    run    as   a    dynamo 
answer   i>   correct    lor   the   corro  1 
lion  bin  i  led   for   tin 

as   il    Was   printed. 


National  Exhibitors'  Association 
Officers 

The    accompanying    halftone    -h 

•  1  executive  committee  of 
the    National  iation    of 

the    National    Association    of    Stationary 


The    eighteenth    annual     (  iqoc))    editioi 
of    Hendricks'    "Commercial     Register  ol 
litcd  State-  for   Miners  and  Sellers' 
has  just  been   issued.     This  valuab 
ness   director)    contain     in 
ing  matter  pages  mi  're  than  350,0 
and  addresses 
under   35,774    classifications,    representjn 


THE    NEW    OFFICERS    OF    THE    NATIONAL    EXHIBITORS'    ASSOCIATION   OF   THE   N.  A.  S.  E. 


rs.  The  phot,  graph  was  taken 
at  the  recent  N.  A.  S.  E.  convention  at 
Columbus,  ()..  and  was  received  too  late 
to  be  incorporated  with  our  report  of  the 
convention  which  appeared  in  last   week's 


James    Watt  Association  Entertain- 
ment 

The    twenty-fifth    annual    entertainment 
I  mes  Watt    '-. 

Engineers,  will  be 
07  West  fifty- 
fourth  street.  Xew  York  City,  S 
evening,  October  30.  "Th.  Bun  h"  and 
their  talented  performers  will  assisl  in 
making  the  evening  a  pleasant  one.  The 
•I  things  in  the  way  of  refresh- 
ments will 


nearly,  every  machine,  material,  appara 
or   specialty  required   in   the  arcl 
engineering,  mechanical,  electrical,  ma 
facturing,    railroad,   mine   and   kindred 
dustries.      It    is    published    by    the    P. 
Hendricks   Company,  74  Lafayetti 
Xew    York    City,    and    costs   $10, 
charges  prepaid. 


Monster    Dry  Vacuum    Pumf 
Performance 

In    the    account    of    this    pump,    in 
1  nber    7    number,    page    420 
stated    that   this   pump   con. 
pounds"  of  steam.     It  should  havi 
"75.000   pounds."      This    pump    was   1 '* 
by    the    Manistee    Iron    Work-    Comp  >'i 
Manistee.    Mich. 


Inquiries 


ori    hi 

1    ..lis 

•mi 

III! 

III- 

II 

11/  ai/u 

(At 

II 

■i  II, 

fll/nV  .mi/   / '.: .'.      > 

ed    one-half    inch,    what    change 

lie    in    the    \alve   sctti 

I   all.     The  valve  design  and  op- 
lepend  on  the  eccentricity  and  nut 
of  the   eccentric. 

,dtat  purpose  is  lap  put  on  a  slide 


L.  E.  T. 
In  order  that  steam  may  be  cut  off  from 
ic  cylinder  before  the  end  of  the  stroke 
wed    to    do    some    work    by    ex- 

ength  of  Connecting  Rod 

How   can   the    length    for   a   new   con- 
Cting  r.'d  be   found  ? 

P.  C.  P. 
Put    the    piston    an.l    crosshead    in    the 
■Her    i  f    travel    and    measure    the 
from    the    center    of    the 
to  the  center  of  the  crank  shaft. 
Pounding  in  Air  Pump 
What  causes  the  pounding  in  a  bucket 
pump  ? 

F.   L.   L. 
used   by   the   water    striking   the 
discharge  valve  deck.     Tin 
reduced   if  not   entirely  cured  by 
•dmission    of   a    little   air    above   the 
ket    on    the    downward    stroke.      This 
above  the  water  opens   the   discharge 
»es   on    the    upward    stroke    and    fur- 
ion    between    the    water    and 
deck. 

p  on  a  Putnam   Engine 
much   lap   have    the    valves   on   a 
flnam  engine? 

A.    T.    Q. 
usually    defined    as  .being    the 
that    the    valve    overlaps    tl  i 
am   port   when    the   valve   is   in 
lion,    and   the   term 
try  applied  to  poppet  valve-.   The 
lap   in   poppet-valve   engines   is 
'        -  l    the    valve    to    re- 
>ed  during  a  part  of  the  revolu- 
f   the    eccentric,    and    is    measured 

•  Governor  Balls 
Jit  of  the  balls   of  a  flyball 
reduced,   how   would  it  af- 
ed    of    the    engine? 

M.   M.    H. 
ere  possible   to  concentrate   the 
I  all    of   the    revolving    pat 
-nor   in   the   balls   and   the   other 
parts  had  no   weight,    the   change 
11    make    no 
the  speed  of  the  engine.     But 
ble    a    reduction    in 
it  of  the  balls   would   cause  an 
•"case  in  the  speed  of  the  engine. 


P<  i\VER  AND  THE   ENGINEER. 

Effect     of    Lengthening     ■' 
Cutoff 

In   a   compound   engine   v. 
'    5    to    I,    would    a    li 
it    on    the    low-pressure    cylinder 
.\cr  the 
1  sumption  oi  tht   ■ 

11.    1 
That   would   depend   entire!)    on   condi- 
:  her  than  the  point  ol  cuti  u  alone. 
Carrying    its    rated    load    and    expanding 
in  the  high-pressure  cylindi 

sure  cutoff  would  c.i 

terminal    to    receiver    pres- 
sure,   reducing   the   back    pressure    in    the 

ssure  cylinder,  and  allow 
more  work.     This  would   shorten  the  CUt- 
olt     on     the     high-pressure     cylinder     and 

the    apparent  bly    the 

actual  steam  consumption  per  horsepower- 
hour. 


Book  Reviews 


Induction  Com  onstruc- 

mon.     By  A.  Frederick  Collins.     Pub- 
lished   by    Munn    &    Co.,    .New    York, 
ioog.     Cloth:    395    pages.   6xg   inches; 
155     illustrations;     numerous 
Price,    $3. 

parts  of  this  book  which  arc 
compilation  are  excellent  :  the  few  places 
where  the  author  has  indulged  in  original 
explanation   01 

of  things  are  weak.  The  chapl 
practical  construction  are  highly  meritori- 
ous, the  one  on  the  theory  of  opera- 
tion is  unscientific  and  inadequate.  The 
tables  in  Chapter  XX  appear  to  have  been 
collected  rather  indiscriminately,  and  with- 
out much  consideration  of  their  relation 
to  each   other. 

Taking    the    book    all    in    all.    1 
lid    be    very    useful    to    an)    I 
vith    the    manufacture    or    repair 
of    indi 

■   fundamental  know  1 

electricity  and   magnetism  1 

ent  of  the  technical  instruction  which  the 

author  tries  to  impart. 

Hint!  Speed  Dynamo  Electric  Machin- 
ery.    By    II.    M.    ilol.art    and 
Ellis  by    John    Wiley   & 

New  York.     Cloth;   526  pages, 
oxo  inches  ;  353  ill 
Like  all   previous   writings  of  Mr,    Ho- 
bart,  alone  ..r  in  collaboration,  t' 

il    and    in    the    main 
clear.      [|  ry  ]  'the  de- 

sign  and 

ctric  machines,  both   alternating- 
current  and  direct-current.     The  cl 
symbols   is   not   always  happy  and 

■fusing:   for  example,  »  =  ntint- 
tnd  i  =  amperes  per  arma- 
luctor,  while  Ml  =  total  ampere- 
turns    per   pole   in    the   armature   winding. 
Again.    B    =    angular    displacement     of 
air-gap      flux      by      armature 


flux   per  unit   area   of  armature 
densit)   in  the 
1    disad- 
vantagi 

out    the   book. 

of  merit  of  the  I k  as  a 

whole    is   extremely   high.      Even    if   one- 
Mr.    Hobart's 

in  detail,  the  dala  presented  make 
the  boi  1  anyone  inlet 

the    design    of    higl  tors. 

D    EncI- 
'  Pub- 

'  loth  ;   .|5i 
,8x11    inches ;   500  illusti 
Price,  $5. 
Thi~  :■ 

wer   Plants"  by  the  same  author. 

In    his    latest    work    the    an: 

1   data  most  desired 
and    valu 

rainfall, 
evaporation  and  runoff  have  been  omitted, 
■     1  from  the 

various 

illustra- 
tion will  tell  more  at  a  glance  than  a 
long  discussion,  the  book   contains  a  large 

number  of  cuts  showing  the  present  stand- 
rid    European    hydro- 
electric engim  li   is  fortunate  that 
such   a  numbi  1  illustrations  are 
incorporated   with   the  text,   for  the  book 
that    a 
comparatively   limited    space   can    be    de 
each. 
[,  on  the  Transformation  of  Water 
Power    into    Electrical    Em  1 

considerably   more  space  than    is   taken   by 
the  other  two  the  Transmis- 

sion of  High  Tension    Electrical   Current 
and     Mo  ican     and     European 

The     first 

on      Propi 

Plant,  Me- 
chanical Equipment,  and  Electrical  Equip- 
ment. A  few  1  s  made 
lafts  and 
equalizing  chat  nnection  with 
d,  flange- 
I  facilitate 
shipment      ami      to 

Is    with    draft    tubes 
and    multiple,    noiivv alcr-wa 

:  aft.    the 

supply  ..f  one  being  the  discharge  of  the 
other,   and   nut 

Part    I 

tection. 

t  tent  ion    is   g 
and  the  n,|  |.jm. 

plants     in     North     America     and 

nt    or  engineer   in   practice 

ire.    and    the 

nontechnical    man    interested    in    the    sub- 

mprehensive  treatise. 


i'<  >\\  ER    \M>    nil".  ENi  IINEER. 
Cylindei   Lubrication 


Under  oil, 
:iiul   ii  that   a   mini 

ci    ired,      Vs 
quickl)  as  j > . . > ^ 1 1 >  1 » -  after  receipt  these  data 
w  ill  lie  published  in  : 
of  the  Practical  Letters  departmi 

■    not  to  publish  names  ami 
requested,   we  antici- 
lOre  general 

Tlu-    data    desired    should    include    the 

style,  size,  horsepower  and  speed  of  the 

engine,  the  ran-  of  feed  in  drops  per  min- 

per  month,  the  kind 

and   price  of  oil,  etc. 


Marine  Producer  Gas  Power 


DOWER 

M.    The  Engineer 

,  M  AND 

Hill  Publishin^Company 

J....    A      I 

■ 

* 

ilumna  of 

l 

eonrily  tot 

i 

- 
ountry. 

■ 

ami  the 
British  ' 

send   their  subscriptions  to  tin'   London   Office. 
- 
l.i.i-  •  ■•  r.  April  i.  1008  at 

v  Y  .  under  the  Act  

of  Conn:  1870. 

As   was   pointed   i  ul    in    the   inti 

v  Y.  paper   read  by    Mr.   Straub  at   the   Wash- 
Business  Telecnpb  Code.  ...„   meeting    ,,,-   ,iH.   American    Si 
=^^^=^=^==^=^=  of  Mechanical   Engineers,  the  pr.  I  : 

CIRCULATION     8TJ.TEUENT  producer  -i;as     power     for     marine     service 

Durin  ,  „-,,„.„,,,     ha  onsiderable  attention  abroad, 

Powra.  •'""'   :l   Bood   deal    of    experimental   work 

our  circulation   for  Septa,  ectable  scale  h;      been   done   in 

141, Eur°P.e-       ""     ,h,~    side    ol     the     Atlantic 

ifested  by  a  few, 
ThU  paper  i  ■■   <     bul  the  subJecl  hi,s  "",   received  as  much 

each  month  and  33, u*  "    -~~   its    importance    merits.     So  far 

Norn    tent   fr,  itrtx   from      as    we    k"""-    ""'>     three    attempts    have 

Figures      beer    made    "'    1"lil11 
are  ,,,.,    „, ,  duci  the  first  craft  of  this  kind 

__  cabin  launch  built   for  II.  L. 

Inch,  publisher  of  International  Marine 
Contents  page      Engineering;  the  second  was  a  con 

Thr  Broslo  Central  Station 555      steam  ca,,i"   launch,  equipped  by   Stephen 

irbine      Ship  A    '  '  "d  lll>'  ,llir'1  « 

.   ,kr  56]      net ie-    survey    '  egie,"    described 

Water  bj    Meter  and  '"  tn's  issue-     T,u'  last-named  boat  is  not 

563     "Id  enough  to  have  yielded  any  perform- 

ick's  boat  has 

,i.i. t 570      ,l,','"    :"    almost    daily    use    on    the    Hudson 

I r,7l'      n                                           Iths,  but   we   have   no 

An  Interesting  Small                           576     data   on    its   power-plant   performance. 

...  .-,77          Mr.  Aldrich's  launch  has  mad.    a  mini 

Men:  ber    of    runs    in    and    around    New    York 

nomy   In   Utilizing   the  Water  of  harbor   and   red                        i    trip   up   the 

Gener-  Hudson   to   Albany  and  back.     The   round 

at..:                     -                                 [red  tr'P   of   -'75   miles    was   made   in   41    hours 

..     1  25  minutes,  actual   running,   and  the   fuel 

Pohle    Air     Lift.                          Port-  sumption  is  reported  to  have  been  636 

able                        \     Peculiar     Power  1"  unds  of  pea  coal  costing  five  dollars  per 

I'lant    Accident.  The    producer    is    rated    at    twctity- 

,,:ik  '  ngine  i-  capable 

in  :,  -                                        show  of  about                                  .  1  gas.  These 

Condition    of   Spark    Pings Oiling  little 

..578-582  vague,  but   the   fact  that  such  a  trip  was 

made   by   a   producer-gas   boat   is   not   in- 

Annarore  Winding ....  Producer  '!as  nificant   in   the   present   backward 

S<> Draft  ,,f  this   bi                       [ineering.     It   would 

"xtb    an    E*  luabl         rrtribution  to    the   cause, 

Set...    Raising     Water  ....  Cylinder  ,  ..    .,        ,,      ,  .  ,,        ., 

.....  _  however,   it    Mr.    Hasbrouck   or    Mr.    Al- 

babricarJon    r,sj.-.>87  ,  .  ,  ,  ,  ,  , 

Ehode  Island  Coal  for  N.-w  England.      .    588      'lru'h  WOuld  have  a  rUn  made  "'•   sa:--    t0° 
■dltorlal    592  593      miles   and   complete    power-plant    records 


1  eot. 

taken.       Marine     produce!   ^as     power   ij 

hound   i.  tl   its   develop. 

.■I  course,  be  most   rapidly  accelerated  b 

itic  experiment   and  tl. 

lit    results   obi 


Sparking  at  the  Brushes 

.11    least   ten  years  since   o.e  know  t 
■  dge  of  direct  current   dynamo  .11 
.  .1.  hi  .1    the    stage   ot    de\ 
where    the    process 
so     well     uiuli  i'M. ..  ..1     that     any 
familiar   w ith   established   pri 

1  direct-curr. 
solutcly   would    not    -park   at    the 
in    spite    .  I     that     tact,    inatiuta.  1 
high  standing  and  years  of  cxperii 
building    every    day    dynamos    and    mott 
which  run  sparklesslv   only  when  1 

.mil  pr.  .tected  from  rude  . 

.1  vagal  ii  s.   Railwav  motoi  -  natiu 
tin      most     trouble     in     the    v 
of    brush    sparking    and    commutator 

they  work  1111 
severe  conditions  which  cannot  be  c 
1 1  ■  .11.  .1  In  the  in.  .t.  .1  man  to  any  c 
siderable  degree.  Rut  we  tail  to  find 
good  reason  why  railwav  motors  are 
built  to  stand  their  conditions  of  op. 
lion,  just  as  rock  crushers,  steam  1 
motives,    automobiles    and    other 

.1  e   built    for   the   rough    us; 
must   get.     The  bad  commutation  of 
way  motors  is   so  general    that   opi 

nies     accept     it     as     an     tin, 
evil     and     calmly     submit     to     having 
motor  Commutators  turned  off  on 
week    or    so :    ill   one    plant    in     I  1 

d  as  stating 

ran   1.  .nger   than   ten   da)  -   with.  >ul 
to  have  the  commutators  turned  off. 

In    a   g....d   many   instances   thi 
has   developed    of   cutting    away   the 
between  commutator  bars  for  a  shorl 
tancc  Ih-1..\v  the  surface  of  the  ba 
many   operating   superintendents  havi 
in   special   tools    for  doing  this  work' 
course,     this     is     a     mere     makeshift 
w   n'ld  be  unnecessary   if  1 
.. .  built   that   they  could  nol   spark  or 

under    any    permissible    Ci  I 
Why    are    they   not    built    so?     That 
conundrum  of  more  than   ordinary  1 

is    no    lack    of    knowledgi 
part  of  tin 

build  the  right  son  • 
It  can't  be  that  the  purchasing  c 
will  not  pay  enough   for  the  equipm 
justify  the  extra 

out  sparkless  motors:  no  man  with  e  '- 
sense    to    butter    a    slice    of   bread     a 
balk  at  any   rational    increase  in  p< 
do  away  with  the   ridiculous  repair  »: 
■lured. 


In  the  case  of  dvn?.,ios  and  mot' 


ordinary   service,  keen   competitio 
sponsible   for  narrowing  the  c -mm  '' 
margin.     Xo  such  excuse  applies  t  rat ' 


Octobet    5, 

|  tors,      lln    restricted   space  under 

. .irs  i-  .111  obstacle  in   the 

increasing      diameters      and      decreasing 

.    which    would    go    fai     toward    .1 

cure,    but    an     street-car    dimensions    like 

..  -  of  the   Medcs  and    Pel  si 


The 


Rash   Mixture   of    Electrical 
Circuits  Again 


A   few    weeks      -      we  cited   an   accident 

nwich.   Conn.,  as  a  dcmi  nstration 

of  the  unwisdom  c>t  hanging  hip: 

electric   circuits   on    the    same    poles    with 

.•tiler  circuits.      In   that   case,   fortunately, 

was    injured,    though    that    happy 

ii  k.      At 

Olginate,   near   Como.    Italy,   another   dis- 

lue   t"   similai  occurred 

.   with   much   mure   deplorable    re 

-ults.     In  Olginate  there  was  a  hi 

a  er  feeder  on  ides  w  nil 

-ion  distribution  circuits.  The 
ivas  broken  in  some  way  not  ile- 
al the  pre--  despatches  and  the 
11  on  the  low-tension  win-,  putting 
■er  at  a  deadly  potential.  Some 
fittings  in  the  residences  became 
ited   sufficientl;  res  and 

extinguish    these    the    cus- 
came  in  contact  with  lamp  sockets 
ther  metallic   fixtures,   with   the   re- 
it  ten  person-  were  killed  ami  more 
uble   that   number   were    seriously 
■1  and  burned. 
to   he   hoped    that    the    authorities 
ke   up   within   tin-   next   century   or 
I    pass    stringent    laws    against    the 
'!1S   volt- 
n    the    same    poles    with    harmless 
it  ion    circuits.     Such    procedure    is 
lore    hazardous    to    public    safety 
e    indiscriminate    sal.     of 
has  long  been  prohibited  by  law. 


Then  and  Now 


hundred   years   ago    Henry   Hud- 

I   up   the   river   which   hears   his 

■1   today  thousands   are  celebrat- 

event.      Then    the    hanks    were 

Manhattan   island   v 

lanhattan   island  is  covered  with 

rful    collection    of    stately    build- 

irte    of    them    the    highest    in    the 

1  with 

.  gas  and  water  mains,  and  con- 

r    electric-light,   trolley,    telephone 

graph    wires.      And    yet    135    years 

unknown,  the  first 

iter  system   being  constructed  in 

."4.  when   skyscrapers   were   unheard   of. 

'   advancement   in  civilization   and 

■hitecture  has  been  the  developrm 

two  generations.  One  is  forced 
»se  his  imagination  to  a  large  degree 
ft    the    full    significance    of    the    dc- 


P(  »\\  IK   AND    n  SJEER. 

I  ludson 
sailed   awaj    is   real 

aid  the  inventor  produces.  Hud- 
son found  the  11  ed  the 
steamboat  to  sail  upon  it,  <  >ne  hundred 
and   tin. 

1 
1  ludson-   w  111. 1  .r    later 

d   tin-  waj    tor 

a    new     p 

1  oil,   a 

die  development  of  steam  navigati 
rapid.     Ii   was  bul  sixteen  years  I 

•11  [818,  that  the  "S.r.  Her  than 

m  ing   in:'    10,1   1,  el   I'  ng, 

ocean    in    twenty- 

plish  this  teat.     Today  the  "Mauretania" 

is  known  as  a   four-day  ho. 

feet    longer   than   the    "Clermont."   has  75 

feet  more  beam  and  has  a  pro-s  tonnage 

of  ;,.vihhi  tons,  with  70.000  horsepower  to 

pn  pel    her.      The    limit    01 

been    reached,    tor    sometime    in    Hill     the 

White   Star   -team-hip  "Olympic"   will   be 

launched,    having    a    length    of    81 

beam    92    feet,    plated    depth    (14    feet,    di-- 

and    -he    will    he    driven    by    45,0O0    horse- 
power of  steam  turbines  at  a  -p. 
knots  per  hour. 
The    first    v.  built    bj    the 

United    Stales   was  launched   in    1 S 1  5 .    I ■ul- 

ti  11  ha\  ing  to  obtain  the  assent   of  I  ion- 
tch  a   craft. 
in    the    feasibility   of   such   applies 

-team    power    being    at    that    time 

universal.  Today  there  float  on 
the  Hudson  river  warships 
of  the  latest  type  and  development.  COSt 
ing  millions  of  dollars  and  representing 
.1  force-  of  the  hading  nations 
of  the  world.  Hudson  had  the  honor  of 
a  discoverer,  but  Fulton's  achievement- 
are  honored  every  day  by  coming  and  go- 
ing  monuments  of  marine  architecture 

1   account  of  the  gradual  ad- 
vance   in    steamship    development    would 
volume   in    r 

century    was   practically    developed   during 
the  past  sixty  year-,  which  appli 
ml   size   so  much   a-   to   mi 

iiny. 

The 

■ 
1.1  1861.  Strange  to  say,  1:1 

i    for    size    until 

the  building  of  the  "Oceanic,"  which  was 

ii  ,.   .,r   forty-two 

!    1  stern"    wa-    a 
failure,    but    not    so    much    on    aci 
experiments. 
Chance    after    change    has    been    made 
since    the    time    of    the    "Clermoi 
single-cylinder  engine  has  been  '1 
by   the  compound,  triple-  and   quadruple- 
expansii  nd  the  steam  turbine 

taking  their  place   in  two  of  t!" 
transatlantic  steamships  in  the  world.  Not 
only   have   the    engines   changed,   but   the 


593 
boili  1-  ha-  been  improvi  d 

and  the  -team  | 

from  twi  unds  pi  1   -ip 

iiioiu,"  to  200  pound  neb  of 

.  nt   day,  althi  ugh  lift)  fn 

inch    was    considered    the    limit.      Wooden 

hulls  have  given   way   to  those  of  steel. 
What    tins    advancement    in    steamship 

d.  -ign    mean-    to    each    individual 

be  estimated,  bul  it  affects  all  to  a 

This   applies    not    only   to 

1    transportatii  n,  but  al 
shipping    ff  point    to 

tatistics   u    is   shown   that 

11  1     will,    al    a 
ot    p.  1  hour,  11. in  porl    0 

I    :   1 to  knots 

for  $1,  wuh  coal  delivi  nd  on  board  .0  t 
ing  $5   per  ton. 

Small  wonder  that  the  State  of  New 
York  and  visitors  from  foreign  shores 
are  paying  tribute  to  the  achievements  of 
\  in  ne  fitting  tribute 
would  have  been  to  make  this  celebration 
national. 


Turbine  versus  Combined  Recipro- 
cating and  Steam  Turbine  Sets 

ristopher  Furness,  M    P.,  recently 
had   the   machinery   of   his    British 
yacht    "Emerald"    converted    so    that     the 

bine   three-propeller    sWem   was 
ed  high-pressure  re- 

Igine    and    low-pressure    tur- 

li   has  been  rumored  that  the 

111    consumption   was 

just     on.'  half.        \lth0Ugh     then'     was     a 

marked   reduction,  the   saving   is   hardly  as 

large  a-  rumor  has  suggi  ited,     The  fol 
lowing  d   by   Sir  Chi  i 

himself,  is  intended  to  gi 

It  will  he  seen  that 
in  the  first  part  of  the  table  the  -team  pres- 
sure varied,  whereas  in  the  second  it  was 
constant  at  [50  pi  mnds.    1  his  m  I 
parison  somewhat  difficult,  but  it  i 
point  to  the  top  line  in  each 
namely,   that    relating  d    of    10 

knots,    when,    with    a    steam    pressure    of 
150  pom-  mption  figures  are  18 

and    1,?    tons.      Thus    with    the    converted 
m    .•'  nsumption    was 
rather    less    than    three-fourths    the    con- 
11    with    tin'    three-i 

her  figures  are 
Ithough  the  1 
son    is    not    in    every    case    quite    30    pro 
I':,    advantagi    of  thi    cited 
lation  plan  ■ 

TiF.-onr- 


ption. 

Steam 
Pressure. 

10  knots 

11 

12 

13 

IS  tons 
23      " 

28      "    (?) 

150   !h. 
14.5    " 
140    •• 

in  knots 

II 

12 

13    L>    " 

13  tons 
1«J    ■• 
20      •' 
22  9" 

ISO  lb. 

150    " 
1.50    ■' 

ISO    ■• 
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Power  Plant  Machinery  and   Appliances 

Original     Descriptions     of      Power     Devices 
NC      Manufacturers'      Cuts     or     Write-ups     Used 


MUST     BE     NEW     OR     INTERESTING 


Oil  Gas  Producer 


m  and  illustra- 

crude  "il  for  making 

tially    in 

th   air  and   vaporizing   and 

ig  the  mixture,  which  results  in  a 

perfectly  om  700 

B.t.u.  upward  per  cubic  foot    Thi 

manufacturing  tliis  gas  i- 

An  air-and-fuel-mixing  nozzle  is  made 

r  a  mixture  into  an  iron  burner. 

ted,  and  thus  gasified,  the 

gas  being  let  out  through  small  hi  les  in  the 


FIG.  3.    COMPARTMENTS  OF  BURNER 


center,    shown    at    A,    Fig, 
length    of    the    burner,    enti 

it   end,  entering  through   ; 
partmenl   (    and  down  into  D,  forward  in 
to    /  .    w  hem  c    ii     passes    "tit    through 
of    holes    shown    in     Fig 

d,  hi  iii-  supplied  will 
try  air  from  the  opi  ning  in  tit 
holes  in  the  sidi 
burner  are  arranged  so  as  to  direct  1! 
gas  downward  for  the  purpose  of  ktC] 
iug  the  burner  hot.  The  two  upper  row 
of  holes  direct  the  etas  upward  again 
and  between  the  retorts  which  are  place 
j  or  ,}  inches  apart  in  the  frami 
present    as    much    beating    surface   as   per 

sible. 


■burner  v  ce.  This 

burner 

tti  which 

alve  and 
air  thr<  and  air 

are  undi 

which  the  mixture  passes  is  but 
in  diameter,  the  air  ■    inch. 

In  Fig.  2  is  shown  the  burner  with  the 
nozzle   attached.      It  an    iron 

casting,  cored  so  as  to  form  eight  compart- 
ments   running   the    entire    : 
burner.  These  compartments  are  arranged 
so    that    the    mixture    enters    the 


FIG.    4.     RETORT    WITH    N0Z 


c 


JZL^IIJ^^ 


FIG.     s.      INTERIOR    rONSTRfCTIOX    OF    RETORT 


4   is    illustrated   om 

torts    with   the   nozzle    in   place.     Tin 

terinr    construction    is    shown    in    Fig 

similar  to   that   of   the  burner 

Vfter    the    mixture    passes   thrn 

the   various  channels  of  the  lower  ret 

1  -  through   similar  channel 
upper    one.      Ry    the    time    it    has 

-I  -.  the  oil  has  bi 
thorough))   gasified,  and  no.raw  "il  is 
lected   in   the   settling   tank   unless 
cess   is    fed    through    the   nozzle 
should    happen    no   harm    is    done, 

urplus    oil    simply    settles    in    the    t  *• 
where   it   is   drawn   off  and   used  ncrn 

Fig.    6    is    a    front    view    of  a   tert-n  rl 
oil-gas   producer,   with   the  iron  front*" 


er  5,  i<x» 

I  lie  burner  is  situated  below  the 

are     arranged 

>\er  the  other.     The 

oil  enters  the  lower  one  :it  the  bottom  and 

it    is   collected   in   a 
I,   carried   over   through   two    -ct- 
tank. 

-   the   rear  end  of  the  pipe 
i  •:!    between    the    retorts 
|iair.       Ibis    end    is    covered    by    an    iron 
order    to 
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"Sylphon"  Packingless   Rad 

Valve 

shown    in    the   accompanyiiif 

in  the  bonnet 
the   valve    stem   and   stem   support    being 

inside     the     bellows.       When     the 

valve  is  opening  and  closing,  the  bellows 
merely   contracts  and  expands   it 


ir    to    the    wash    of    the 

do  not 
clogged  with  -and, 
1    remain    pi 

bellows  i  li 

it    I-   claimed   thai  it   is   no)    af 
fected   in  an)    waj    bj    heal 

•  <i    steam    or    water.      The  folds   of   the 

which    retain    the    water   of 
a    from 
in    them    so   that    the    action    is 
ted. 

ij    this   type   of 
re  that   it   has  no  packing  of  any 
description,    and    lias    no    valve    Stem    or 
supports  steam,   and   its 

working  parts  do  not  come  in  contact 
with  the  st.am  and  wash  of  the  system. 
It  i-  manufactured  by  the  American 
Radiator  Company,  282  Michigan  avenue, 
0,  III. 


Buffalo  Centrifugal  Pump 


The  accompanying  illustration  shows  a 
trifugal     pump,     direct-con- 
nected  to   a   Kerr   steam   turbine.      It   is   a 
6-inch  horizontal-shaft  single-stage  di  iuble- 

volute  machine,  and  the  pump  and 

turbine   are   mounted   on    the    same   base, 

nnected    by   a    special    leather-link 

flexible  coupling,  having  a  ring-oil  bear- 

pling  and  pump  gland. 

The     pump     i--     luted     with    dustproof, 

double-ring    oiling    bearings    and    water- 


REAR  of  A  TEN-RETORT   PRODUCER 

tart  the  apparatus,  it  is  only  necessary  to 
nit  the 
il  and  the  air  to  it  and  allow  the  retort 
0  reach  the  same  temperature,  when  the 
il  and  air  are  admitted  to  the  retort  and 

rated.     This  pi 
•  manufactured   by   ■  r   Pro- 

impany,    Lima,    O. 


Economy  Grease 


■    has  just  been  put 

the    market,    known     as     "Economy" 

It    is   a   prepared   pure-oil    lubri- 

"1   to  have   a   high   melting 

I 

laiined    for    it    that    i 

sinous  oils,  talc,  pov 

nd    that    the    same 
summer  and  winter; 
•  •.    that    it    does    not    harden,    bi 

-    IITI    Up. 

Iso  claimed  that  it  remains  in  the 
me  condition  in  the  cup  as  ton  ml 

ind  that  it  retains  the  same  con- 
fer being  placed  in   the  cup  in 
se  is  manufactured 
'he    Economy    Lubricating    Company, 
rsl  and  I.  streets,  South  Boston,  Mass. 


P    AND    KKRK 


without    disturbing    the    steam-tight    con- 
nection between  its  upper  end  and 
of  the    . 

with  the  disk  bolder  at  the  bottom 
1   result   the   valve 
•  !   at    all    points   around   the 
stem   and   rem  ihc   bel- 

li ws    la-ts.    which    it    is    claimed    will    be 
as  long  as  the  life  of  the  valve  itself. 

The   entire    valve    stem    and    val 
port,  being  located   inside  of  the   ' 

1  1    the    action    of    the 


ingle   collar  thrust.   The   runners 
ire   finished   all   over. 
The  suc- 
I-  are  on  each  side  of  the  pump, 
provided    with    water   seal   to  pre- 
vent leakage  of  air  to  the  interior  of  the 
pump-  pump  showed 

an   efficiency   of   between    74   and    75   per 
cent.,  it   is  claimed.     The  pump  shown  i- 
in    [8-inch   seven-stage  so- 
on turbine,  which  op- 
tnder  125   pounds' 
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"Lip   Lock"  Self-adjusting    Cylin- 
der Packing 


.  .  which 

ir.    oil, 

pumps.     It   is  itianu- 

b)  Redner  ,v.  and  130 

u  York  City. 

fact   thai   this  packing  has 


i 


Croat  Section  of  Packiog  Sine. 


spring,    which    carries    the    weight   of  tl 
piston,   therebj    allowing   the   piston  rin 
to   be    practicalh     free    of    weight   and 
form    a    steam  lighl    ji  iinl    u  hether    in 
contracted  it  extended  position.    A  steal 
tight   joint   is  also    formed   by   tin    plan 
surface   of   the-    lip   or   key    and    the   otli 
<  nd   of  the  ring.      By  making  tin 
planed  and  the  ke\    integral  with 
of   the    ring    it    is   apparent    that    there 
slight     possibility     of     the     ring     getti 
caught. 

Fig.    1    -In  i\s  s  a   seelic f  a  pisti  n  w 

the   rings   in   place.      It    will   he 
two   steam   rin^s   are   placed   on   1 
cdj^cs    while    llic    center    ring    whi 
ports    the    piston    head    is    in    the 
This  type  of  piston  is  suitable  fo 

engine  use.     Fig.  _•  <hows  the  1 

tj  pe  1  if  piston,  and  alsi  1  gives  a  c 
of    how. the    rings    overlap    the    counl 
bore  of  the  cylinder.     The  detail 
sketch   also   show   the   piston   cut   aw.v, 
admit  the  key  or  lip  riveted  to  the  rine. 

Fig.  4  shows  the  design  of  pi 
able    for    pump    use,    while    Fig.    3    slv 


to    any    .urea- 
it    i>   practically    unknown    : 
and     thi  ription     should 

therefore  be  of  interest. 

The  "Lip  Lock"  cylinder  packing  can 
be   used   in  all   kind-  It   is 

set  on  pistons  provided  with  grc* 
the  reception  of  the  packing  riny>  which 
are     1.  shapi  d.     hn\  ing     ex 

■  Manually  circular  in   form. 
with   th<  separated    from   each 

other  a  slight  distance  to  allow    - 
traction  and  expansion.    One  end 
ring  is  provided  with  an   i 
lion,  or  key.  which  is  smooth  on 

r  end  of 
the  ring  and  overlap-  it  a  sufficient  dis- 
tance to  prevent  the  passage  of  steam,  or 
liquid  in  the  case  of  pumps. 

Each  groove  in  the  piston  head  is  pro- 
vided with  an  ■  constituting 
a  keyway  for  the  projection  of  keys. 
These  rings  are  placed  at  the  outer  edge 
of  the  piston,  and  between  the  two,  or 
in  the  middle  of  the  piston,  is  a  heavy 
flat   ring   set   out  by  a   corrugated  brass 


. 


FIG.   3-      PISTON  FOR  CAS  ENGINE 


h  >\\  ik   \\i>  nil    i 
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thai   <l<  sign   .  nginc.     li    will 

.1  in  this  case  that  the  packing 
ring  is  at  the  extreme  end  oi  tin  piston, 
while  Che  supporting  rings  are  placed 
equidistant  from  each  end,  thu>  support- 
it  of  the  piston  itself. . 
I  In  advantages  of  tlu>  type  of  ring 
are  claimed  to  be  less  friction,  loss  wear 


'Climax"   No.  3  Tube  Blower 


•  .  iodf<  How  "Gimax"  No   .t  boilcr- 
wer   is   illustrated   and   described 

Mower  head 
h    chamber    having 
independent  jct>  arranged  to  cover  ;i  cor- 


CLIMAX      NO.   3    rUBE   BLOW  i.K 


i    the    cylinder,    less    oil     required     for 
brication  and  less  labor  in  repair  work. 

example  of  what  abuse  this  type 

ring  will   stand,   a   ring   was  placed   in 

v  cylinder  of  a  locomotive  on   the   New 

atral    lines    and    w. 
*  be  broken  in  five  pieces.     It  was  neces- 

have  the   engine   to   draw   a   fast 


HZ 


«* 


responding   series   of   tubes   in   the  boiler 
head.       1 

covered   by   a    valve    with    one    port    and 
controlled  by  a  balance  valve  at 

the  steam  cylinder.  Drip- 
cocks  are  provided  to  drain  the  cylinder 
ndensation. 
Each  time  the  operating  handle  is 
moved  to  the  indicating  mark  a  certain 
series  of  tubes  are  blown,  every  tube 
in  the  boiler  being  blown  alike  with  a 
concentl  I    steam,  and   i 

duration.      The    cleaner   may    be    Operated 
from  the  front,  rear  ur  side  of  the  boiler 
e  draft.     I ' 

firebrick  ma- 
terial and  is  attached  to  the  back-chamber 
brickwork.  This  blower  is  manufactured 
by  John  H.  Goodfellow,  36  Ferguson 
avenue.   Buffalo,  N.  Y. 


FIG.    J,.      PUMP    PISTON 

in,  as  no  other  engine  was  pro- 
'irable.  The  rings  were  put  back  in 
lace  and  the  engine  ran  for  one  week 
iter  the  broken  ring  was  discovered, 
was  replaced  by  a  new  ring.  An 
xamination  of  the  cylinder  disclosed  that 
I  had  not  been  injured  in  the  least  and 
•"as  apparently  a?  good  a?  new. 


Textile  Master  Mechanics  and 
Chief  Engineers 

The  New  England  Textile  Master  Me- 
chanics' and  Chief  Engineei 
was  organized  on  September   21-  at    Fall 
River,   Mass. 
The  preamble  states  the  objects  of  the 
be  the  advancement  of  the 
art  and  science  of  textile  mechanics  and 
steam   engineering,   to  promote   social   in- 
■.  een  master  mechanics   and 


the  New  England 
and  to  maintain  a 
in  and  employment. 

I'll       Ik    ■ 

is  a  master  n 

inal  and 
social  in  character  and  we  wish  for  it  an 
abundant  sua  1  G.  Yi  iung,  868 

[ass.,     is 

..r\. 


Personal 


Idolph   W    '  president  of 

mpany,  of  Ha 

Conn.,    has    assumed    the    presidency    and 

general    management  1  hapman 

Valve   Manufacturing  Company,  bringing 
with    him    as    worl  Robert 

Shirley,  designer  of  tl  te  valve 

the    108  inch    Kate    valve    in    use    at 

probably  the  largest  gate  valve 
111  use  in  this  country. 

II.  II.  Sti  iek,  for  man)  years  editor  of 
Mines  and  Minerals,  has  been  appointed 
or  of  mining  engineering  at  the 
University  of  Illinois.  This  announce- 
ment is  made  under  the  auth.  rity  of 
Dean  1  iross  and  it  is  I 

,  hal  the  new  di  partmenl  ol  mining 
ing  of  the   University  of  Illinois 
as  efficiently   manned  as  are   its 
other  departments  of  engini  1 

T.  Commerford  Martin,  for  more  than 
a  quarter  of  a  century  .editor  of  the  Elec- 
trical World,  recently  resigned  thai  posi- 
tion to  accept  the  general  secretaryship 
of  the  National  Electric  I 
tion.  The  responsibilities  of  his  new 
datas  will  1"  but   Mr.   Martin 

is  well  <  1  ope  with  them,  owing 

to  his  natural  gifts  and  his  experience  in 
d.      No  man   is  more  wide- 
ly and   favorably  km  wn   in   his 
work. 


In  a  power  station  situated  not  far  from 
Glasgow,    writ  •"■    there 

station  superintendent   well  known 
a-    a    -plendid    engineer,    and    as    a    very 
difficult  man  to  get  on  with.     1  In 
casion  a  greaser,  while  adjusting  a  sight- 
d  about 
the  face  by   the  bursting  of  the  lubricator 
\fter   the   chief   engineer    had    at- 
tended injuries,    he    want 
tat  ion    superintendent's   office   and 
I  the  matter  to  him,  expecting  that 
he   would    express    -^mr   little    sympathy 

man.      You  can    therefore    imagine 
bow   much   he   was   taken   aback    when   all 
he   got   was.   "Was   there   much   oil 
— The  Engineer-in-Charge. 

Shortly  after  the  night  shift  at  the 
Buffalo  Steel  Company's  plant  at  North 
Tonawanda,  N.  Y..  started  to  work  on 
September  to,  the  flywheel  burst  and 
caused   considerable   damage  to  the   plant. 
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Business  Items 


■ 

taking  I 

■ 
I 

onomy   Furnai 

■ 

'  lick  Company,  ol 

on  leather  beltins, 

■  land  adjoining  the  Pas- 

.  and  will  at  once 

hi  of  a  buOdlnf  300  feel   long 

.  led  other 

buildings  elopmenl   of  the  business 

Uannfacturing  Company,  Spring- 
' 

exhaust- 
rs,   steam 
ore,   oil  eliminators  and  exhaust    heads. 
It   is  fully   illustrated  ami   deal 

methods.     A   copy   will 
li>-  senl  free  loan;  reader  addressing  the  company, 
pany,  Charles  i ;. 
Wilfong     general     manager,    has    just    opened 
-   -  ■-  building,  Phila- 

delphia,   Perm.,   and    is   putting  on   the   market 
tomatic   feedwater  regulator,   the 

Intemal-combi  engine  and 

er  purifier.  Charles 
8.  Wood  .  pany  ami  Frank 

E.  Km  be,  secretary  and  treasurer. 

ii   Hearth"  is  the  title 
■   bound  92-page  bool 

bj  the  Harbison- 
Walker  i:  Pittsburg,  Perm. 
<  iriginali  ■  n  operat- 
ing depart 
l>y  a   number  of  open-hearth   superint. 

to  iron  anil 
published  in  this 
form.     Ii  describes  full  ol  making 

open- 1 

pany,    manufac- 
turer of  "  Indian 

uc'tion  a 

■ 

ifford  facilities  for  a  large 

ploymenl  for  3600 
hard-rubl 

[any    are 
■1  to  the 
chemistry  of  n. 

far   anil    Foundry    Company 

current    generator    in  int.     This 

turbine    I 

\ertii-al  sini 

into  a  sut 

neath    the   turbii 

supply  of  circulating  water  available,  a  cooling 

in  the  roof  of  I 
house  ami  no  diff  m  maih- 

taining  a   good    vacuum.     The  entire   layout    Is 
very   compact      The    turbine    ha-   been    run    for 


ip 
developed  bj   the 

hi  ai  i  ii.il  sen  Ice 
additional 

.    i    Ohio      ii    i  . 

us  during  the  past  two 

I  this  office  as 

i  Hal  ell  ai 

known   in   Cleveland   a  it r  and 

I  eral  of  its  Important 

engineering     and      manufacturing     enterprises. 
While  his  experience  has  rims  been 
has   hail    special    opportunities    fur   obs 
and  stud  nei  ted  with 

iniial  anil  electrical  equipment  of  coal 
mines  in  the  bituminous   fields  ol  Ohio,   Penn- 
Wesl    Virginia    and    Kentucky.     The 
Ridgway  Dynamo  and  Engine  Company  supplies 
a  large  prop  er-house  equip- 

ment for  the  mines  in  these  districts 
.siiiers  n-eif  fortunate  in  having  Mr.  Hale  on  its 
Malf.      Hi 

purchase!  >  nachinery    for  any 

mii  needs. 

urn  to  having  the  largest   plant   in  the 

world    for   the    manufacture   of   machinery    for 

..iniial  transmission  of  powei 
by  the  Dodge  Manufacturing  Company.  Mis- 
bawaka,  End.,  whose  buildings  cover  nearly 
ation  on  the  Lake  Shore 
&  Michigan  Southern  railway.  The  consump- 
tion of  raw  materials,  the  production  of  finished 

and    the   capacities   of   the   pov 
mechanical    equipment     are    evidence    of    the 
eness  of  the  factory.     There  are  annually 
Of    pig    iron.    7,000,000 
ft  el  of  lu                                eel  and  structural 
hafting  ami  9000  tons 
•  if  i  oal.     'l  here  an    annuall]    produi  ed   250,000 
lulleys,     inn, nun 
■  i'lii    pullej  s,    90,000 
solid-iron    i  i  hear- 

ings  of  all   types,    1000    friction   clutches   and 

more  than   2, ol    hearing  metal. 

un    boilers    have   a    capacity    of     1500 
1500  horse- 
power, '.  ol  250  kilowatts. 

hi    which    the    "Eureka"    water 
softener  anil   puri  has  a  capacity  of 

ol'  fully  equipped  machines  per  annum. 

large  orders  for  direct -current   appar- 

■ 

one  from  the  Soul  hern   Iron  and  Steel 
Company,  of   Roger.   Ga.,   calling   for   two   250- 
kilowatt.   engine-type, 
generators  and  _•; 
current   i: 

order  for  l  i.'.ukii  :ine-i    pe 

ami    1200 

The  Republii    Iron  and  Steel 
i 

iwatt,  engine-type,  250-volt,  direct-curr- 

erator,  which   will   he  added   to  a   plant 

o  300-kilowatl   I 

Another    order    ha-    been    booked 

Nonquil     Spinning    Company.     New 

375  kilowatts   in   250- 

►..r-\\  heeler      type       11      dip.  I 

generators,     Oni  250-volt,  engine- 

nl   generator  and  two 

tailed  in  a  woolen  mill 
-    ithwark  Mills  Company,  of  Philadel- 
phia.    Two    75-kilowatt,    engine-type,    125- volt, 
•ill  be  installed  m  the 
aiding    of    Goodman,    Loeb    &    Co., 
Philadelp 

A   new  method    for  calculating  drying  equlp- 

I  trying    in    Industrial 

ed   by  the 

pans  ,    Mat  tea  wan, 

N-  V.     Thi 

elementary  theory  of  drying  and   then  describes 
drying  equipments  as  used  in  various  industries 


frames  in  te\i.! 
oi    tanneries,    thread,    laundry,    l.akinit 
lumber,    malt    driers,    ,  |.„ 

a    <>i  iginal  inethoj 
fur    calculating    the    aniuunt    uf    air    at 
required     fur    drying    a    given     material     mule 
presi  til.cd  conditions.    The  method  In 

tables,    a-    does    that    proposed    by    II 
and  others,  but  I 

[i 
ol   humidity,  both  of  which  an 

I  urder  to  lne| 

i". I   number  of  tin    tablt 
■ml   has  assumi  tl   

od      ■;■      ribed 

can    he    taken    in    e; I  In     i 

lerest,   nut    only    to   manufai  I  i 

ing  work  to  do,  hut  also  to 
who  design  and  i  on  1 1  in  i  plain  -  ol  I 
acter.     The  booklet  will   be   supplied    gratis  o 

Five  G-ineh  Blackburn-Smith  feed  watt 
filter-  have  been  installed  in  the  Marion  powi 
sin  inn  ui  the  Public  Sen  n  e   Railwaj    i 

Jersey  to  eliminate  the  oil  which  ha 
heretofore  reached  the  boilers  in  considerab 
quantity.      At    this   plant    there    are    tw< 

' i",  ■  .'i     boilet  ■     ,ii  ranged     in    five    ha 

tin.-  and  carrying  a  pressure  of  200  pound 
I  '  bal  ery  i  ei  ed  by  one  lilter  which  hi 
sufficient  capacity  for  handling  150,000  pouni 
of  water  per  hour.  The  exhaust  team  Iru 
Curtis  turbines  and  the  auxiliaries  is  entidenn 
and  used  again  as  feedwater.  but  it  was  four 
thai  the  open  heaters  did  not  catch  the  ( 
present  in  the  condensed  exhaust  steam  fro 
i  lie  new  filtering  arrang 
imiit,  as  provided  by  the  Hlackbum-Smll 
filters,  now  passes  all  the  feedwater  throui 
i  l  eparated  layer-  of  linen  terry  at  the  la 
point  before  the  water  cuter-  the  boilers.  '., 
this  way  both  makeup  water  ami  condensatic 
are  given  a  final  classification.  The  wat 
the  filters  at  a  pressure  of  about  2 
pounds  and  al  a  temperature  of  about  2' 
degrees.  Tfie  filtering  surface-  are  ki  pi  del 
b.\  renewing  the  media  on  the  cartridges  wh 
ire   replaced   by   -pan-.      The  operation 

quickly    perfuri I    a-    the    swing    huh-    wh] 

hold    down    the    cover    of    the    filtet 
loosened,    and    the    cover    is    swung    to  one  si 
by   means  of  a  crane  which   is  f urn i- i 
of  the   lilter.      The  oil    retarded    in    thi 

illy    noticeable    by    the    discoloration 
-'Ii    of    ibe    two    foul    cart  rill  ;i 

mndation.   in  comparison  with  I 
h   i-  being  put   into  plai 
foul    cloths    arc    afterward    boiled    out    in  SO 
iii     in    readiness    for    the    next    cleanii 
Blackburn-Smith     filters    are     made    by    Jan 
i  a   Co.,  lot)  Liberty  street,  New  York,  w 

will  send  further  information  upon  n 


New   Equipment 


The  Red  Rank  fX.  J.)  Water  Works  is  enla 
ing  its  power  plant. 

The  Pi I  I   ipanj ,  '  ishkosh,  W 

will  build  in  c  po    •  i  plant. 

The  Superior  fWis  I   Water,  Light    and  Po 
Company  will  in-tall  additional  equipment. 

The  Middleport  fX.  V  i  Gas  and  Electric  1 1 
ii  ill  install  two  additional  oil  en 

C     \     -i.niii.i     109   North  Washington  str  • 
Green  Hay.  Wis.,  will  erecl  a  cold  storage  pi; 

The  Leader  Iron  Works.  Decatur,  111. 
build  a  new  boiler  room  and  install  two 
boilers. 

The  Menasha  (Wis.)  Paper  Compart 
to  receive  bids  on  pumps,  conden- 
generator-,  eti 


3    igog 
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Supernatural    Visitation    of    James 

He  Brings  Fulton,  Stephenson  and  an  Anarchist  with  Him;  Over  a  Game 
of  Seven-up  They  Institute  a    "Fulton  Night"  and  Hear  Robert's  Story 


BY        WARREN 


O. 


ROGERS 


Watt 


he    midnight    visit?    of    James    Watl 

v    more    and    more     frequent     as    the 

and  tlie   subjects   discussi  d 

:   many,   but    usually    of   an    engineei 

character.  On  one  occasion  he  brought 

o  with  him,  but  as  1  could  not  under- 

d  his  language  we  did  not  get  on  very 

On    another    visit    Watt 

:a,   whose   mind   continually 

steam    turbine,    and    it 


club   a    little   birr    than    usual,    and    upon 
entering    mj    residence    was   surpt 

hear    voices,    raised    in    loud    cotltl 
issuing   from  the  dii  1 1  library. 

Suspecting  that   Watt  had  brought   along 

some  of  his  kindred  spirits  and  that  they 
were  making  themselves  at  home.  I  quiet- 
ly sealed  myself  in  the  adjoining  room 
to  listen  to  what  was  said.  From  the 
Ition   it   was  at   i.nee  apparent   that 


they   had   hut    just    -tnrtoil,   and   were   in 
dulging  in  pet  d  "mud  throw- 

ing," much  after  the  manner  ol   mortals. 

any  kind  of  a  ghostly  fashion,  I  made 
myself  known  and  suggested  that  Ful 
ton  tell  about  his  earlj  difficulties,  and 
bring  oul  all  the  points  as  to  his  work 
benefiting  the  public,  to  be  followed  bj 
Stephenson,    and    in    that    manner    to   get 


THE    FOLK    WERE    SEATED    AROUND    THE    LIBRARY    TABLE.    FLAYING    A    GAME  OF       SEVEN-UP 


not   seem   strange   when    I    state  that 

laimed  to  be  the  father  of  the  machine 

tion  today.  The 

eraations    I    enjoyed    with    these    in- 

the  spirit  world  showed  that 

had  a  keen   perception   of  the  value 
team    for    their    day.    although    to    us, 
|   modern    usages,    it    would    seem   al- 
t   too  elementary   to   notice, 
ne  evening  I  had  been  detained  at  the 


itors  were  no  others  than  Watt. 
Fulton  and  Stephenson,  the  reputed  fathers 
of  the  steam  engine,  steamboat  and  loco- 
motive, and  one  other,  who  later  proved 
to  be  an  anarchist.  The  four  were  seated 
around  the  library  table  playing  a  game 
n-up." 
The  argument  was  as  to  which  of  their 
inventions  had  accomplished  the  most 
good  for  civilization.     It  was  evident  that 


therefore 
ngs — and  leaned  ha  k 

in  a  rocker  to  enjoy  the  treat  I  knew  was 
to  be  mine. 

After    Fulton   had   lighted    his   cigar   to 

tisfaction  he 
"I    was    born    in    a    little    Pennsylvania 
town   called   Little    Britain,   in    t;> 

yere  Irish,  and  I  don't  give  a  'dom' 
who    knows    it,"    and    Fulton    lapsed    into 


l't  »\\  ER  AND    I  HE   ENGINEER. 


!i,    and 
imed  of 
m  hich  is 
1    have 
oked   at    Watt 
..king,    that    worthy    turned 
he   evidently   recalled 
•  in    which    he    had    left    my 

■  i.  .re. 
"My     father    died    when     1     was    three 
Fulton,    "and    a*    I 
gave  up  rly  in  life  my  educa- 

tion dul  not  amount  to  much,  seeing  that 
•   world 
to    make    my    own     way.       When     1     was 
seventeen   years   of   age,    1    was   quite   an 
artist,  dabbling  in  portrait  and  landscape 
painting,  but  there  wasn't  any  more  money 
in  it  then  than  there  is  now    f  r  the  gen- 
eral  run  of  artists.     My   inclinations  also 
led    me    to    study    mechanics,    and    I    de- 
nuch    of    my    time    to    mechanical 
drafting,  etc.,  while  living  in  Philadelphia." 
but    that    was   a    slow    town!"    in- 
ter- i  pted  Watt. 

"By    the    time    1    was    twenty-one."    went 
on    Fulton,    disdaining    to    ni  tice    Watt's 
slur  upon   his   home  city,   "I   was   aide  to 
make  a  home  for  my  mother  and  also  visit 
study  art." 
"Art — art — what    is   that?"   again    inter- 
rupted   Watt,    with   a    sneer.      "Art."    con- 
tinued   Watt,    answering    his    own    ques- 
rt    is    to   most    people    what    a    disli 
of   molasses    is    to    hungry    dies ;    tiny    go 
to    it    in    swarms.      If   a   man    is   a    failure 
he  turns  to  art :  if  he  kills  a  man,  and  is 
■   art.     Of  all   the  art 
freaks  I  have  seen  in  my  circle,  n 
in  every  thousand  knew 

•:    meals   a   day.     They 
are  the   skinniest-looking  1.  t    I   h; 
seen  among  our  shadows.     Don't  talk  any 
more  about  art  to  this  crowd." 

"Well."  rejoined  Fulton,  with  a  sparkle 
in  his  eye,  "I  wasn't  that  kind  of  an 
artist.  1  was  a  success,  and  let  me  tell 
I  had  remained  with  my  art  the 
world  would  have  had  something  to  show- 
up  art  because 
mechanical  and  scientific  investigations 
were    a  lyment   to   me.      That 

was  w'  enty-five  years 

I  then  went  to  Birmingham  to 
live,  and  it  was  there  I  met  Watt.  So 
you  see."  resumed  Fulton,  turning  to  me, 
"Watt   and    I   are   old   acquaintan 

in  hi?  great  improve- 
ment in  the  ■•.  and  you  may 
be  sure  I  soon  hecame  familiar  with  it." 

"Is    that    tl  iU    hecame    in- 

terested  in   navigation'"   I   asked. 

"Smoldering  ashes,  no !  That  didn't 
come  for  some  years  later,  although  it 
might  have  been  the  seed  sown.  No,  I 
was  busy  with  many  other  things  before 
I  began  to  experiment  with  steamboats. 
The  strange  part  of  it  is  that  thousands 
of  people  living  today  do  not  seem  to 
know  that  I  ever  invented  anything  be- 
side the  steamboat.     Why,  T  used  to  man- 


ufacture  lead  pencils,  when  hut  ten  years 
nd  I  had  a  boat  fitted  with  pad- 
dlewheels  when  1  was  a  boj  Wlul.  in 
Birmingham  1  was  engaged  in  r 
struction  of  canals  and  received  notices 
from  si  i  ior  my  work.   Why. 

I  invented  the  idea  of  the  canal  lock,  such 
as  they  will  USC  in  the  Panama  canal  that 
1    am    hearing    so    much    about    lately.      I 

on   the   subject 

in  i,-'jO.  invented  a  method  ol  sawing 
marble    and    was    honored    by    a    British 

-cuiiii;:.'  society." 

"Regular  society  man.  wasn't  you?" 
broke  in  Watt,  "and  an  author.  I  don't 
wonder    you    di  I  ' 

how  you  stood   it   for   liftj 

"(  ih,  that  didn't  cause  my  hat  to  pinch," 
rejoined  Fulton.  "1  invented  .1  machine 
for  spinning  tiax  and  making  rope  and 
also  a  kind  of  a  power  shovel.  About 
a  year  later  I  began  to  experiment  with 
submarine  explosives,  which  later  on  en- 
.    to   perfect   a   tor] 

"Fulton  was  a  regular  anarchist,"  said 
Watt,  as  he  looked  at  me.  "Don't  look 
it,  does  he?" 

"It    \\  pi  riments    that    drew 

my  attention  to  the  submarine  boat.  Final- 
ly the  French  government  came  to  my 
assistance,  and  with  their  aid  1  was  en- 
abled to  construct  a  boat  that  could  stay 
under  water  lor  several  hours  and  travel 
lumber  .if  mile-.  1  could  control 
I  very  easily,  making  it  sink,  rise, 
turn  around,  go  forward  or  backward. 
The  Frenchmen  li  St  interest  in  it,  how- 
ever, and  did  not  do  anything  with   it." 

"Those  Frenchmen  are  slow-  when  it 
comes  to  new  inventions,"  remarked 
Stephenson,  as  he  idly  slacked  the  cards. 
"Now  if  you  bad  taken  your  invention  to 
England  you  would  have  received  atten- 
tion  right    smart." 

"England   nothing!"    replied    Fulton.    "I 

did    take    my    boat    t..    England,    hut    they 

were  satisfied  with  getting  me  away   from 

nted  me  to  give 

them  the  exclusive  right  to  my  invention, 

but    I    was    an    American,    by    heck,    and 

couldn't    see    it    that    way.      Well.   I   came 

back  ln.me  and  got   my  own   Government 

the  tune  of  $5000,  but  they 

nething  and  the 

thing   fell   thro 

but   you're   a   long-winded   cuss!" 
exclaimed    Watt,   as    he   spun   a   couple   of 
"You   haven't 
-aid  a  v  steamboat.    Cast 

r  line  and  get  on  your  course!" 
and  Watt  clicked  his  bony  knees  together 
with   impatience. 

Taking  no  notice  of  his  remark,  Fulton 
resumed.  "I  was  not  the  first  to  dabble 
with  -team  navigation  by  any  means,  but 
T  was  the  first  man  to  make  a  practical 
and  commercial  success,  but  it  wasn't  the 
work  of  a  day,  I  can  tell  you.  I  bad 
planned  and  thought  matters  over  many 
times  before  T  imported  one  of  Watt  and 
n's  engines  to  run  the  'Clermont.' 
I  knew  there  was  money  in  the  thing,  as 


Livingston    had   obtained   a   mom 
steam    navigation    in    New     Vork    watt! 
which  was  transfi  rred   to   Li\  ing 
mysell   in    [803,  win  11  w<    h 

that    was  extended   another   twenty   yeah 
"Down    with    monopoly!"    growled    tl 
bewhiskered  skeleton  as  he  drew 
from    the    bosom    of    his    red 
lighting   the   fuse,   placed   the   bomb   uml. 
!  s    chair.      That    individual    1  aim 
put   his   icy   foot   on  the  burning   fuse  II 
ruished   it   with   a   spit   and   spluttei 
When    I    got    an    opportunity    to    talk 
Watt  alone   1   gave  him  strict  or.; 
to   bring   anarchists   with   him   again,  as 
ol    care   to   have   ill)    house   blown 
splinters. 

After    the    "red"    had    calmed    down 
Fulton    continued    1 
narrative  : 

"  I  h.    'Clermont'  was   133  fi  1 1  long,  K 
feel  wide,  7  feet  deep  and  of  160 
plai  ement.     The  \\  atl  engine  was  dout 
acting   and   had   a   vet  tical   c\  lindcr  2  i 
in  dianu  ter  and    1   1.  el    long. 
was    20    feet    long,    7    feet    deep    and  8   I 
wide,  constructed  something  after  the  I 
of   the    modern    locomotive    boiler.     1 
boat  had  two   15  foot  paddlewheels  \vl; 
were    4    feet    broad,    and    the    piston    1 
connected   to   the   shaft   by   side   levers  . 
outside   connecting    rods    which   connec 
to  the   crank   gear   on   the   wheel   shaft. 
"The  boat   wis  run  successfully,  but 
insults    I    received    were    enough    to   I) 
'  .1    most    men    to    give    up    in    des 
and   disgust.      I    was    call.  .1    a    I 
idiot  and   I   don't   know   what. 
refrained  from  these-  epithets  I01 
which    was   just    as    bad. 

"Well,  we  started  for  Albany  and 
there,  too,  although  there  were  many 
laughed  and  jeered  at  us  when  v 
and  when  we  stopped  for  a  slight  ad. 
n.eiit  in  midstream  we  could  bear 
I.e.  pie  hooting  from  the  shores  of 
river." 

"How    long    did    it    lake    you 
Albany?"    I    asked,    as    Fulton 
have  become  engrossed  with  memorii 
the  past. 

"Just  thirty-six   hours."  was  the  pr 
nse.     "It   t....k   front   six  t" 
to  make  the   trip   by   other   means,  a 
can    say    that    there    has    been 
travel     between     Xew     York     and    A 
from  that  day  to  this,  winter  month 

"Very    interesting."     I    said,    strct 
one  leg  out   over  the  other. 

"Interesting?    not    a   bit."   contrad 
Stephenson.     "You    ought   to   see  h 
locomotive    can    get    over   the    gri 
tween  those  cities  now!     Why 

"I  rise  to  a  point  of  order."  inten 
Watt,  while  the  anarchist  read 
other  bomb.     "This   is   Fulton's  nig 
sand  your  rails." 

"There  isn't  much  more  of  ill 
tell.     I  constructed  the  first  steam  wsl"J 
built    for   the   United    States  Gov'cn  cut. 
I   also   built   the    first   steam   ferryb    '' 


October 
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ran  between  New  York  and  Jersc)  Citj 
w  York  and  Brooklyn;  and  inr- 
plans     for     the     iirsi     Mississippi 

^ular   tirst-nightcr  in   evi  i 
chuckled   Watt,   as   lie    relit   a   cigar   stub. 
"I  was  married  in    l8oS,"  went  on  Ful- 
md     died     February     _>_>      1815     of 
mia     or     consumption.      I 
which." 

e  sat  there  in  the  semi-lighted 
could  catch  glimpse-,  of  what  kind 
•are   Fulton  must  have  pn 

ght  figure-,  attractive 
cad  and  ilark, 
iir.  The  four  \  isitors  had 
now  and  were  playing  a  last  hand 
en-tip."  while  I  pictured  the  ad- 
nt  made  in  steam  navigation  since 
t,"  with 
11  of  us  are  familiar  today.  How 
rued    that    man    of 


Belt,   Motor  and   Rope  Drive 
11.   D.  Ja«  k 


1    have   noticed   in   one 

from  .1  paper  presented  bj    Har- 
rington   Emerson    on    leather-belt    trans- 
.   in   which   he   frankly   and   freelj 

states  that   the   leather   belt   is   for  all   mill 
rior    to   anj    other   method 
of    drive;    and    makes    the    Statement    that 
the    insl  •  lee  trie    dri\ 

ind  chain  drives  has  been  mainly 
mi   of  the  persuasive  arguments 
of  the  sales  agents  and  lack  of  enthusiasm 
ill   the   belt   manufacturer. 

ns  to  me  that  Mr.   Emerson  has 
1  enthusiastic   on   the 
belt,   for  the  same  reason   that   th( 
facturer  drive    are 

over-enthusiastic  regarding  their  products ; 
and  that  he  has  rather  overestimated  the 


iVE    DELIVERING    250O    HORSEPOWER 

playing  his  hand  of  cards'   How 

I    to    realize    the    vast    im- 

^rtance   of   his    invention,   or   its   benefits 

•  mankind!    How  little  he  seemed  to  ap- 

the    magnitude    to    which    steam 

little  he 

an    steamships 

gh  through  the  wa\ 

1    the    elements,    or    glide    through    the 

■•  a.  mighty  in  themselves,  wonder- 

il  and  ma 

.  as  1   was  awaken- 

rie  by  the   step  of  the   maid   de- 

in    the    duties 

I  another  day ;  and  wishing  to  see  what 

rs  would  do  with  others  of  the 

rtal    world    bestirring.    I    turned,    but 

■    chairs  were  empty  and   all   that   indi- 

•  'ed  that  visitors  had  been  present  were 
'•'  remains  of  partly  consumed  cigars. 
id  the  scattered  playing  cards  on  the 
brary  table. 


WITH    THIRTY-SIX    I-s-IMH 

f  the  belt  and  underestimated   the 
value   of  other   methods  of  drive. 
The  use  of  leather  belts  for  tran 
purpose  mg    lines 

of  shafting:  shafting  which  is  very  much 
■  than  is  required  simply  to  transmit 
the  power  for  use  of  a  single  floor  or 
ingle  line  of  work;  as  this  shaft- 
ing has  not  only  to  carry  power  which  it 
delivers  to  machines  on  this  floor,  but  also 
the  power  which  has  to  be  delivered  be- 
yond this  floor.  In  setting  up  the  shaft, 
it  is  necessary  that  it  should  be  very 
carefully  installed  and  exceedingly  well 
lined  up.  and  it  is  equally  necessary  that  it 
should  be  carefully  watched  in  order  that 
it  be  maintained  in  line.  Where  vertical 
drives  are  necessary,  there  is  considerable 
loss  in  vertical  belts  even  without  the 
use  of  idlers;  and  in  most  cases,  in  order 
to  make  the  transmission  possible,  idlers 
are  necessary,  adding  to  the  loss. 


\l  LING     VNH    I  1   oST 

:  icnum  is  also  made  thai  in  most 

tallations,  the 

leather  bell   will  prove  least  expensive  to 

in      In  a  prop- 

crlj  laid  out  plant,  the  cos!  of  an  electrical 

installation   will    not 

rated   installation,  as  the   -hailing 
and    bearings    will    be    much    -mailer,    and 
the  total  cost  of  both  verj   materially  de- 
ny   of    --hailing    will 
much    l<  ss,   and   as    no   belts  are 
required  except  from  the  machines  t •  ■  the 
shafting,  the  belt  cost  is  verj  low.     I  his  is 
of  course  offset  bj    the  in. 
the  wiring  and   the  motors;  but   in  most 
equal. 
As  for  operating  expense,  there  should 
be   little    if   any   difference    in   the 

ig   the   machinery '  alone,   and   the 
same   is  true  of   maintenam 
of  course,  mi  eondi;  i  tii  >n   and 

care:  but   we  are  assuming   that   both  are 
equally  fi  r,   which   as   a   rule 

means  that  both  are  to  a  considi  1 
tent    neglected:    and    as    a    matter    of    fact, 

be  neglected  : 

greater  extent  than  the  belt  drive,  without 
suffering  material   injury. 
It  must  not  be  taken  that  I  mean  that  in 

from  the  case.     There  are  conditions  and 
there    are    mills    where    a    belt    drive    is 
superior   in   a   motor   drive;   but    in   most 
machine-shop    practice    and    much    of    the 
mill  practice,  there  is  a  decided  gain  from 
of  the  me. tor  drives  if  properly  in- 
test    difficulties 
of  a  motor  drive  has  come   from   lack  of 
knowledge   in   the  method   of   installation 
and.  as  Mr.  Emerson  says,  from  the  en- 
thusiasm   of    tin-    salesman    rather    gelling 
er  of  him,  ai 

nj    motors,   or 
of  a   character   not    suited   to   the 
r  is  em- 
ployed for  the  installation,  the  motor  drive 
will  equal  the  belt  drive  in  first  . 
crating  cost   and  maintenance  cost   in  al- 
most   every    plant,    and    win    out    against 
drive    in    operating    and    main- 
tenance   cost    in    very    many    plants.      The 
n    to   belt    drives   is   that   the 
cumulative,  that  is, 
'art    at    the    farthest    point    from 
the  engine,   we   have  a   power   load   and   a 
friction   load.     The  next   piece  "f  shafting 
has   to   carry   not    only   the   load    which    it 
delivers  hinery,    but 

friction   and   the   power  load  of  the  shaft- 
and   this  piece  of  shafting 
ivy   enough   to   carry 
'    in   addition   to   it-   own   natural 
load.     This  Ik  Ids  true  from  shaft  to  shaft 
until    we   come    to   the   main    engine:    the 
re,   being  cumulative, 
until  on   reaching  the  engine,  the  friction 
load   of  the  mill  or  plant  may  be  a  very 
considei  In     a     number     of 

plants    that    have    been    tested,    both    old 
n  load  has  been  con- 
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i  Ictober  is 


.  r  cent,  of  the 
1  by  the  engine.  In 
quently   runs 

■   manufacturers 

thai    in   many   plants   this   condi- 

i   Drive  Trot 
■  oubles  with  the  belt  drive 

arc  the  I  nd  of  dirt,  dust  and 

oil;  the  possibility  of  lire  from  friction  of 

•.  -  anil  elsewhere ;  the 

.    t   that  belts   obstruct ;   and 

incidental   to  making   ch: 

and  machines. 
Further,  unless  the  plant  happens   to   be 
laid   out    with   an   idea   of    increase   in   ca- 
pacity,   it    is    often    awkward    and    incon- 
venient to  make  additions  without  entirely 
replacing  a  line  shaft.     It  is  difficult  and 
sometimes   expensive   to  arrange   for   the 
shutting   down    of   any    particular    portion 
of   the    factory.      Mr.    Emerson   says    this 
done    through    the    use    of    belt- 
While   this   is   true, 
seldom 
tory;     and     further,     this     shutting 
down   may  also   close   a   considerable   por- 
the      factory      which      is      de- 
pendent on   this  piece  of  shafting. 
I    quite   agree   with    Mr.    Emers 
the    motor-drive    shop    is    attractive,    but 
hardly  agree  with  him  that  it  is  ■ 

of  individual  electric  motors 

depends   on    the  purpose   for   which   they 

I.     The  running  of  a  long  line  of 

shafting   for  the   express   purpos. 

erating   one   tool    which    is   only    required 

5,    to   bring   in    an    cx- 

of  Mr.   Emerson's,  "just  as  poor 

keep   a    race  horse 

g     a     farm    team."       On    the    other 

hand,  the  use  of  an  electric  motor 

this   machine    would    be    quite    as 
the    keeping   of 
a   racing   hor- 

Individual  motors  have  their  appl 
but  few  of  us  believe  in  the  installation  of 
an  individual  motor  drive,  unless  there  is 
ne  will  go  back  far 
enough,  it  can  be  readily  shown  that  in 
many  cases  the  prime  mover  nee 
operate  a  plant  through  electric  drive,  es- 
pecially a  plant  having  many  machine  tools 
intermittent  in  operation,  will  be 
much  smaller  than  that  required 
crate  through  belt  drive.  This  is  bccau.se 
the  friction  losses  arc  materially  reduced 
and  the  load  of  the  intermittent-operating 
machines  fluctuates  from  one  machine  to 
the  other,  allowing  the  use  of  a  smaller 
prime  mover. 

Motor  Drive  Less  Expensive 

The  result,  therefore,  is  that  the  actual 
cost  of  the  installation  of  the  power 
plant  and   equipment  that   of 

a  belt-driven  plant.  If  the  mill  plant  hap- 
pens to  be  one  of  considerable  extent. 
with  buildings  somewhat  detached,  the  ad- 


'  e  electric  motor  are  even 
more  obvious,  although  rope  drive  has  in 
ivell  under  these 
conditions.  If  on  the  other  baud  the  plant 
i-  a  very  compact  one,  where  the  main 
drive    from    thi  n   be    made   by 

t  either  rope  or  belt  drive,  with 
various  line  shafting  on  each  floor,  and 
not  transmit  it  to  a  main  jackshaft  and 
thence  from  floor  to  floor,  the  belt  or  rope 
drive  will  show  an  economy  in  fit 
operation  anil  maintenance  over  any  other 
form  of  drive;  but  as  soon  as  additional 
apparatus  is  put  into  the  plant,  requiring 
an  extension,  the  ad- 

vantage of  the  belt  or  rope  drive  begin 
to  diminish,  and  sooner  or  later  the  elec- 
tric   drive    become-    advisable. 

Iii  a  properly  laid  out  electric  drive,  the 
shafting  losses  should  be  very  slight,  as 
the  shafting  is  usually  short  and  carries 
comparatively  little  load.  I  he  motor  losses 
are  as  a  rule  rather  small  if  the  motors 
are  suited  to  the  work.  The  transmis- 
sion losses  between  motors  and  generator 
can  readily  be  made  small  and  the  effi- 
ciency of  thi'  generating  unit  is  usually 
high.    The  efficiencj  rs,  trans- 

and  generator  remains  practically 
constant,    whereas   in   the   belt   drive   there 
I'inually  increasing  loss  unless  the 
belting    and    shafting    are    very    carefully 
watched. 

Knowledge  Means  Economy 
quite  true,  and  is  to  be  regretted, 
that  main  plants  have  been  given  elec- 
trical equipment  which  show  very  poor 
results,  and  the  operation  of  these  plants 
has  been  taken  as  a  criterion  upon  which 
to  base  tl 

drive  and  belt  drive.  It  would  be  much 
more  logical  t  poorest  type 

of    belt    drive    with    the    I 

impare  the  best 
of  the  belt  drives  with  the  poi 
the  electric.  Many  installations  have  been 
made,  particularly  those  using  alternating 
current,  where  through  lack  of  knowl- 
the   motor-  suits   ob- 

tained  have  been   e>  poor.     The 

motors   have   been    installed   on   the   basis 
of    direct    current,    without    any    : 
being  paid  to  the  fact  that  there  is  in  all 
alternating-current   work   a   diffi  v 

•he  actual  power  used  and  the 
apparent  power  generated  at  the  dynamo. 
It  has  frequently  been  found,  owing  to 
the  lack  of  appreciation  of  the  fact  that 
there  is  a  lagging  current  in  alternating- 
current  circuits,  that  the  generating  unit 

iverloaded  long  before  thi 
had  come  up  to  its  capacity,  and  that  two 
engines  were  necessary  to  operate  the 
plant,  where  one  should  do  it  wit 
Acuity.  This  is  no  fault  of  the  electric 
drive,  but  is  rather  the  fault  of  the  man 
who  installed  the  drive.  It  is  foolish  to 
say  that  such  difficulties  are  inherent  in 
the  alternating-current  plant.  They  are 
not.  They  can  be  and  are  avoided  in 
well  laid  out  plants. 


In  direct-current  plants  no  such  trot  blfl 
exist,  but  it  frequently  happens  that  the 
wrong  type  of  motors  are  installed  and 
troubles  are  i  xpei  ienced  on  thi 
The  use  of  shunt-wound  motors  where 
compound-wound  motors  should 

d   tn  iubli  .  but  the 
irominent  difficulty  of  all  has  arisen 
he    advocates    of   the    electric   drift 
o   narrow-minded   as   to   insist   on 
t. illation    of    the    largest     number 
and    the    use    of    in 
dividual   motors   on  all   typo    oi    machine 
The    result     has    been    a    tremendous    in 
■t    installation,   an   in 
crease    instead    of    a    decreasi     in    powtl 
losses,   and   an  operating   expense  as  vvel 
as    maintenance   expense    far   in   excess  0 
what  it  should  be.     This  has  occurred  ver; 
largelj    through    the    desire    of    the    plan 
owners  to  have  an  uptodate  plant,  and  th 
willingness  of  the   salesman  to  sell  ever) 
thing  he  can.  regardless  of  whether  or  tn 
it   is  necessary.     Of  course,   where  a  tni 
owner  goes  to  the  manufacturing 
and   tells   them   he   wants   motors  to  dri\ 
certain    machinery,    the    manufacturer    hi 
little  or  no  option  as  to  what   to   sell, 
far  as  the  number  of  motors  is  concernei 
but   where   the   manufacturer   is 
to    suggest     what    should    be    done,    it    n< 
infrequently    happens    that    his    salesma 
anxious  to  make  a  good   sale,   sug 
iter  number  of  motors  that 
i  -sary.  and   sometimes  of  types  of  moto 
which  are  not  -suit l-(1  to  the  purpose.    Tl 
i-   stronglj   to  be  deprecated,  and  can  on 
be    avoided   by    hiring    a    compete! 
neer      The  fact  that  such  things 
is    oni     of    thi     reasi  ms    for   the   existen 
of  consulting  engineers. 

Points  on  Rope  Drive 
In    comparing   the    rope    drive   and  t 
belt    drive,    there    is    much    to    be    said 
favor  of  both.     Fo»  drives  on  vet 
centers,     for     angle     drive-,     for     verti 
drives  ,,r  drives  on   very  long   centers, 
'"in   i-  far  superior  to  the  belt,  particula 
with  the  use  of  cotton  rope  and  the  sin( 
loop   or   English   system.     The   belt   ma 
facturers   claim    that   the    rope   drive  • 
not   last   as    long  as   the   bell    drive.  . 
that     it     is     expensive    to    install    and 
erate.     Experience  abroad  has  been  to 
contrary.      Mr.    Kenvon,    in    an   article 
the  American  Machinist   of  July  8,   l 
gives  some  very  interesting  data  on  r 
drives  under  conditions  in  which  belt  dr 
would  be  impossible,  and   gives  infor 
tion   regarding  the   life,   which   leads 
to    believe    that     the    belt     drivi     is 
superior  to  the  rope  drive  when  the  dr 
are  put  in  by  those  wdio  know  bow. 

The  photograph  on  page  6oi  shov 
rope  drive  delivering  approximately 
horsepower  with  thirty-six  1%-inch 
ton  ropes.  These  are  divided  so  thai 
ropes  run  to  each  of  four  floors,  thri 
a  rope  tower.  Tn  the  photograph,  not" 
of  the  ropes  were  installed,  as  the  P1 
required  at  the  time  was  considerably  W 


ctober  \2 
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than  that  estimated  for  the  final  develop 
mem.      I  Ik-   speed   of   these    ropes    is   ap 
tel)  6000  feet  per  minute,  and  the 
.■r    driving    wheel    was    slight!) 
feet  wide.     Had  belts  hecn   used 
for  this  transmission,   it    would   have    rc- 
fei  1   «  idi       It   is  in 
to   note    that    the    ropes    do    not 
the  same  tension,  nor  is  this  re- 
it    having    hecn     found    that    the 
divides   between   the 
nd  that   these  ropes  will  carry  ap- 
lely     the     same     power     even     al- 
the  tension   may  be  slightl . 
his   type   of  drive  has  been  and  is 
satisfactory    in    a   number   of   in 
ns    in    this    country,    and    in    very 
istallations  abroad,  showing  a  de- 
conomy    over    the    use    of    belts. 
—  in  the  installation   shown  in  the 
it   was   far  superior  to  the  electric 


Automatic     Unloading     Device    for 

Belt-   or  Motor-driven   Air 

Compressor 


By  S.  Rii  : 


In    the    accompanying    sectional    sketch 

an    ingenious    unloading    device 

--driven    air    compressors,    which 

•  -      primarily  of  a  piston  hav- 

[   a    bypass,    a    valve    which    is 

piston  readies  its  extreme  mo- 

nst   a   spring,   and  a   check   valve. 

•d  in  the  discharge  pipe  between 

•  compressor  and  the  reservoir  and  pro- 

pening  from  the  discharge  pipe 

the  atmosphere  until  the  motor  reaches 

rmined  speed  for  which  the  dc- 

C   is  Set. 

vYhcn  the  driving  power  is  first  applied, 

is  of  the  compressor  will  move 

1    will   gradually    increase   their 

'he  motor   revolutions   increase, 

s  raising   the   air   output   of  the   com- 

The    air    first    passes    into    the 

D,  through  thi 

1  A  and  to  atmosphere  through  valve  B, 

held  open  by  a  spring  (,'.     As  the 

I  air  becomes  greater,  the  bypass 

-'on  can  no  longer  take  care  of 

the   motor    comes    up   to 

re  near   full  speed  and  the  pres- 

in  chamber  D.    When  this  pres- 

ifficient  to  compress 

./  and  seat  the  valve,  the  check 

immediately  begins  to  work  and 

leakage   of  air   to   the   atmosphere   is 

•he  seating  of  valve  B. 

The  device  can  be  so  adjusted  that  the 

'  n  will  seat  valve  B  when  the  motor 

E  reached  a  limit  of  approximately  three- 

:rths   full   speed.     When    the   motor   is 

•Pped,  the  check  valve  (7  is  seated  and 

--"re   in   chamber   D   is   gradually    re- 

■d   by   the   leakage   of   air   to   the   at- 


mosphere  through   tl  ning    //. 

When  the  pressure  is  slightl)   reduced  in 
chamber    D,  the  piston  :  /  and  valv 
drawn  in  through  the  action  of  the  Spring 
c'.   thus   unseating   the   valve    B,  and    the 
motoi  Start   again. 

holes    drilled    in    the    piston    ./.    and    two 

ma)   not  match,  accordinj 
position    of    plate    /.    and    which    ma)     be 

means  of  screws  .'.     I'm  tl 

•    ma)    also   be    made    b)    1 
!■    and  turning  the   nut    £  holding 
ing   and    locating   the    inni 

thus    increasing    or 
diminishing  tl.  'ravel  that  the 


•    tunes   the 

sure   and   the   tl 

to  72  degrees,  the  volume  of  the  air,  b) 

law,    will    bi 
original    volume.     The    weigh)    of    water 

which    can    exist     as    vapor    in    one    cubic 
air    i-    independent    of    tl 
the    air    and    depends    1 11  I 

ill.  1 1    1  .in   be 

now  oiil  much  vapor  in  our 

tenths  ol  pound   will   have  be- 

come   mist.      Hence,    tin     answer    to    the 
first  question  is,  nim  >ot68  or 

0.015]     pound.      The    water    remaining    as 
vapor    is    0.0017    pound 

To  get  an  answer  to  the  second  question 
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has    tii    make    in    order    to    scat    the 
valve    B. 


Air  Receiver  Practice 
By  1  Ioward  11.  Bliss 


While  reading  Frank  Richards'  article 
on  "Air  Receiver  Practice,"  in  a  recent 
number,  I  became  curious  to  know 
what  proportion  of  the  moisture  contained 
;  rid  of 
expedient  of  cooling  the  air 
thoroughly  and  allowing  1 
for  the  mist  to  settle  and  be  drained  off. 
To  investigate  this  I  assumed  the  follow- 
ing problem  : 

Taking  saturated  air  at  72  degrees  Fah- 
renheit, compressing  it  to  150  pounds  per 
square    inch    absolute,    cooling    it    in    an 

|i  r    to    72    degrees    and 
it  to  stand  until  no  free  moisture  remains 

ded,  how  much  water  is  r 
per  pound  of  air?  If  the  entire  water 
content  of  the  air  were  carried  through 
the  system  and  the  air  used  in  a  drill 
taking  100  cubic  feet  of  free  air  per 
minute,  how  much  more  water  would  be 
released  to  clog  the  exhaust  than  if  the 
drill  were  run  with  air  dried  as  in  the  first 
case? 

According  to  Kent  (page  484,  edition  of 
18981.  one  pound  of  free  saturated  air 
contains  0.0168  pound  of  water  at  72  de- 


nption    must    be    made   as   to   the 
1    the  exhaust.     It   may   be 
taken    at  I  ahrenheit.     Then,   by 

Kent's    table,    the    vap  lOund    of 

exhaust  air  amounts  to  0.0009  pound.  All 
the  water  present  will  be 
frozen  as  it  passes  out.  Si 
where  the  compressed  air  is  cooled  and 
the  water  drained  off  the  ice  in  the  ex- 
haust  would   weigh 

0.0017  —  0.0009  =  0.0008 
pound  for  each  pound  of  air.     When  none 
of  the  moistur  ;  from  the  com- 

pressed   air    the    ice    in    the    exhaust    will 
weigh 

0.0168  —  0.0009  =  0.0159 
per  pound   of  air. 
Each    cubic    foot    of    free    air   at    72   de- 
grees   weighs    0.0747    pound,    so    that    the 
drill  using  100  cubic  feet  per  minute  takes 
TOO    X    0.074"    -    747 
per  minute.    The  ice  formed  in  the 
•    each    minute    would    be 
7.47  X  0.0008  =  0.006 
pound  for  the  dried-out  air,  and 
7.47  X  0.0159  =  0.1 19 
-pound    for   the    undried    air.      Hei 
process  of  aftercooling   and   allowing  the 
water  to  settle  out  saves 

0.119  —  0.006   =   0.113 
pound   of  ice   in    the   exhaust   every   min- 
ute.     The   proportion    of   ice    in   the   two 
cases    is   0.006   to   0.119   or    r    to 
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To  Determine  the   Value  of  a  Water   Powe 

Simple  Methods  for  Making    an    Estimate    of    the    Available    Power; 
the  1  wo  Essential  Factors;  Things    Owner    and    User    Should   Know 
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l'p  to   a    few   years   ago   water   powers 

water  wheels  were  installed,  a>  the  busi- 

.   without   tirst  ascertaining 

the  actu;  m.  Now, 

r,  the,  available  power  has  increased 

in  value   to   a   point   where   both   owners 

!  it  desirable  to  determine 
beforehand,  as  nearly  as  possible,  how 
much  power  there  is  available. 

It  is  the  purpose  of  this  article  to  point 

out    the    principal    things    the    owner    or 

mid    know,    and    to    present 

simple  methods  for  making  an  estimate  of 

The  first  thing  to  be  done  is  to  deter- 
mine the  specific  conditions  which  nature 
blished,  the  principal  items  being 
.  maximum  and  minimum  rainfall, 
drainage  area,  run-off,  evaporation,  ab- 
sorption, available  head,  flood,  and  mini- 
mum discharge  of  the  stream. 

There  are  two   factors   which   enter  di- 
rectly  into   the   determination   of  a   water 
power:    the    quantity    of    water 
down  a  stream  per  unit  of  time,  and  the 
"fall"    or    "head"    available.      The    fall    or 


head  should  be  determined  by  a  competent 

This  head  is  usually  limited  bv 

the  cost   of   the   overflowed   lands.     It   is 

advisable  to  accompany  the  surveyor  when 

he  runs  his  levels,  in  order  to  see  that 
no  little  drainage  ditches  or  natural  out- 
lets are  overlooked  which  might  be  drain- 
ing many  acres  of  valuable  land  and  which 
would  be  ren'!'  when  the  water 

is  backed  up  by  the  dam.     A  county  map 
-■at    aid    in    getting    the    acreage 
of  the  submerged  lands. 

The   next   quantity  ninerl   is 

the  quantity  of  water  flowing  in  the 
stream  per  unit  of  time.  It  is  usual 
practice 

per    minute.      This    determination 
tremely  important  and  to  be  accurate  the 
measurements  should  extend  over  a  period 
of  several  years.     Tl  ing  im- 

possible,  the   best   that   can   be   done   will 
be    to    take    measurements    at    periods    of 
low  water.     If  the  observer  is  a   - 
in    the   community,    good    information    as 


periods  of  low  water  may  be  ob 
tained  fi  ild  fishermen  or 

hunters.       hi  to    'Upend 

on  the  merchants  or  bankers  for  this  in- 
formation.    If  the  stream   i 

nment   report  may  be  had  by  ap- 
plying   to    the     L"nite<l    States    (, 
Survey.  ts   are    very    valuable 

in    making    an     estimate    of    the    annual 
power,  but   care   should  be   taken   in   using 
the    reports    on    maximum-flood    Bow,    as 
they    are    unreliable. 
The    quantity    of    water    flowing   in    a 
stream    may    be    fairly    well    estimated    as 
velocity    of    water    is    ob- 
tained by  means  of  ;i  float.     In  this  meth- 
od   of    measurement    the    velocity    is    ob- 
tained  by   observing   the   time   it   takes  a 
lighl  floating  body,  such  as  a  ball  or  piece 
of   wood,   so   colored    and    weighted    as   to 
be    readily    seen,    to    pass    over    a    known 
distance.      The    surface    velocity    is    then 

w  =  /  -=-  f, 

where  /  is  the  distance  described  between 
parallel  transverse  alinements  whose  dis- 
tance apart  is  known,  and  t  =  the  time 
taken.  The  velocity  is  a  maximum  just 
below  the  surface  and  diminishes  from 
that  point,  both  toward  the  bottom  and  to- 
ward the  surface.  It  i-  also  a  maximum 
near  the  middle  of  the  stream,  diminishing 
toward  tl  elocity  is 

the  maximum  surface 
ity  when  the  air  is  still. 


O  =  0.83  A  r. 


(0 


et  per  second. 

A  =  Area    of    a    11  -lion    of 

the   stream   in   square   fi 
v=  Maximum   surface   velocity   in   feet 

per  minute   when   the   air   is   still. 

1 

.  alue  (=  0.62) 
more  than  0.05  from  0.8,?,  while 
others  obtained  the  values  0.82,  0.7S,  o  82, 
0.86,  0.82  and  0.83. 

The    1  vailable    is    obtained 

from    the    formula 


H.P.  = 


(0)  (h)  (62.5) 
33.000 


(0 


where  h  =  the   fall  or  head,   in   feet. 

An  improvement  over  the  foregoing 
is  to  divide  the  stream  into  a  number  of 
subdivisions   fFig.  il  of  widths,  Wi,  Vh,  Wi, 


etc.,  and  mean  depths  of  </,,  </s,  d>,  et 
and  with  respective  maximum  surfc 
velocities  of  r  etc.,  which  may 

determined  either  with  a  float  or  w 
current   meters;  whence  we  may  write 

Q 

0.83  (11  ,  d,  r,       «  .  ■/,  ra  +  «•,  4,  v,   •  ) 

1     use    of    double    floats    I  I  i| 
preferred    by    many    engineers.      Two  b; 
of    the    same    bulk    and    condition    of   S 
I     e,  one   lighter,   the   other   hea\ ier  tl 
water,  are  united  by  a  slender  chain,  tl 
being    so   adjusted    that    the   li 
ball    without    projecting    above 
face    buoys    the    other   ball    at    some  1 
determined     depth.       By    placing 
double  floats  across  a  stream  and  not 
their    velocity    the    average    velocity    1 
be  quite  accurately  determined. 

If  a  very  accurate  determination  of 
velocity  i-  d<  sin  d,  a  reliable  current  111 
should  In-  employed.     There  are  1' 
eral  methods  for  getting  the  velocity  \ 
a  current  meter:  the  single-point 


the  multiple-point  method  and  the  int( 
lion   method.     In   the   single  point  me 
the   ctirrent   meter  is  held   at   the  dept    ' 
mean    velocity,    which    is   about   0.6  ol 
ni  e    from   the  surface   to  th 

-  '1   a   great  deal  ai 
sometimes     called     the     "six-tenths    1 

id."     In  what   is  kn 

point  subsurface  method  the  current  1 
i-     held    near    the     surface    or     jusl 
;    in  1    to    be    affected    by   the   1 
'I  liis  method  is  used  when  the  mi 
not  be  submerged  to  0.6  of  the  d 
account  of  the  swiftness  of  the  stre; 

The  multiple-point  method  maj 
divided     into      (tl      the     vertical 
curve:    (2)    surface   and   bottom, 
surface,  mid-depth  and  bott'  m       ■ 
tical-velociry  curve  method  consists  1 
ing  velocities  at   several   depths  equ:  '"' 
tervals  apart  and  taking  the  mean 
of    the    stream    as    th  :    aver 
values.     The  surface  and   '      torn  1 
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I   sometimes    used    for    shallow    streams 

ith    comparative!)     smooth    beds.      The 

'lrrent  meter  is  held  about  six  inches  be- 

urface  and  about  >ix  inches  above 

m,  and  the  mean  of  the  two  ve- 

taken  as  the  avcr.i. 
m.      In    the    top,    mid-depth    and 
jttom  method  the  current  meter  is  held 
x    inches    below     the    surface,    at    mid- 
inches    above    the    bottom. 
be  mean  velocity  is  obtained  by  dividing 
je   sum    of    the    top    velocity,    twice    the 
velocity    and    the    bottom    ve- 
four.     In  the  integration  method 
•    is   lowered    to   the   bottom   at   a 
iform    speed,   then   back    again   to 
il  number  of  revolu- 
ided  b>   the  time  gives  the  mean 
It  is  well  adapted  for  measure- 
■der   ice   and   as   a  check   on   the 
thods. 

ill   streams  the  quantity  of  water 

measured    by    means    of    a    weir. 

ictensive    experiments    at    Lowell, 

ith    rectangular    overfall    weirs, 

i   the   following   for- 


mnation    has    considerabli 
on   the   flow    of    streams,   henci    due   al- 
lowance must  be  made  for  it.  It  diminishes 
stream   and    re- 
duces t;  1  I  the  water.     S 
the  rivers  in  the  northern  Si 
low  an  efficiency  as  50  per  cent,  in  winter, 
due   to    ice    formation.      In    very    shallow, 

•reams    with    rough    bottoms    the 
loss   is  verj    lat 

be    made    for    both    the    decrease    of    the 
tranversi  the   stream   and   the 

reduction  of  the  velocity  of  flow. 

The  question   of  a  good   reservoir   is  a 
very    important    one    in    determining    the 

1  a  water  power.  The  u-e  to 
which  the  power  i;  to  be  or  may  be 
put  should  he  known.  The  size  of  the 
reservoir  depends  very  much  on  tl 
of  the  land  and  in  cold  climates  due  al- 
lowances must  be  made  for  ice.  In  cli- 
mate- where  the  ice  freezes  several  feet 
thick,  the  depth  of  the  reservoir  would 
have  to  be  increased  considerably.  The 
followinj  illustrates     the     im- 

portance of  reservi 


What  is  C02? 


ft    Low 


t>  =  3-33  (L-0.1  nil)  II 

-  Discbarge  in  cubic  feet  per  second, 
=  Length  of  weir  in  feet, 
e  in  feet  from  sill 

to    level    surface    of    water    a    few 

feet  back, 
=  Number  of  contractions. 

general : 

=  2  when   no  edge  is   flush   with   the 
or     bottom     of     a     channel 
(Tig.   3), 
=  1  when  one  end  only  is  flush  with 

the  channel 
=  0  when   both    sides   are   flush   with 
the  sides  of  the  channel. 

f  11  apply  only 
n  the  sectional  area  of  stream  is  very 
I*  compared  with  the  area  (7.  H)  of 
weir.  If  /.  is  greater  than  10  H  the 
V  of  end  contraction  may  be  neglected 
'""H  appreciably  affecting  the  result: 
mild  be  equal  to  or  greater  than  three 
nd  />  should  be  equal  to  or  greater 
I   two  H 


A  certain  stream  has  an  available  head 
of  .24  feet  and  a  flow  of  6000  cubic  feet 
of  water  per  minute,  thus  giving  2-2 
available  horsepower.  A  town  on  the 
river  requires  500  horsepower  for  four 
hours  a  day  for  lighting  purposes.  The 
power  is  not  sufficient.  A  reservoir  might 
be  put  in  to  store  water  for  the  remaining 
twenty  hours.    The  storage  area  would  be 


(6000)  fao)  (60) 
43.560 


=  162 


acre-,   if  the   reservoir   is   one    foot   deep. 
The  total  energy  stored  would  be 

(6000)   (24)   (so)   (6>,s) 


33.000 

horsepower- hours,  giving 

5500  -r-  4  =    1375 

r  four  hours,  which  is  ample 
for  the  town.  The  energy  required  by 
the  town  at  ten  cents  per  kilowatt-hour  is 
worth  $54,000  a  year.  The  total  gross 
earnings  is  usually  the  principal  factor 
which  determines  whether  a  reservoir  may 
advantage. 


has  had  a  great  deal  to  say  lately 

anyway,  and 

irhich    is    made    when 
is    burned  .    and    as    wroi  d   and   coal 
and    oil    and    peat    and    all    of    our    fuels 
are    for    the    mi  st    part    made    up 

bon,    the    well    informed    engineer    will 

naturally    know    considerable    about    this 

id    its    production. 

Combustion    is    the    falling    together    of 

nich  have  a  natural  attraction   for 

each  other,  as  have  those  1  f  carbon  and 

Drawn 

together    by    this    mutual    attraction    thej 

velocity  and  momentum  a 
falling  body  being  drawn  in  a  similar  way 
to    the    earth;    and    it    i>    this    momentum, 
this  cncri.v   ci    motl  'ti   which    wh.u   it   is 
a  e  recognize  as  heat. 
An   atom   of   oxygen   comes   within   the 
influence   of  an   atom   of  carbon  and   they 
ether  like  two  little  planets.    The 
probability    that    they    will    strike    is    very 
remote.     They   will    rather    I 
and  revolve  about  each  other   in  elliptical 
or  other  h   a  combination  is 

le  and  a  gas  composed  of  mole- 
cules  made   up   of  one   atom   each   of  car 
bi  n    and    oxygen    is    "carbonic    oxi 
"carbon  monoxide."     "Mono"  is  a  Greek 
prefix  meaning  one.  as  in  monocle,  mono- 
monogram,    monolith,    11 
etc.      The    chemical    symbol    for   this   gas 
is    CO,    signifying    that    its    molecule    is 
made  up  of  one  atom  of  ca 
one   of  oxygen    (O).     It   is   made  in   the 
gas    producer    by    forcing    air    thn 
bed   of   incandescent    carbon 

ipletely    to    burn    the    carbon    but 
enough   to    furnish    one    atom    of 
for  each  atom   of  carbon  given  up  by  the 
coal. 

But,    one    atom    of    oxygen    does    not 
satisfy    the    carbon,    each    atom    of    which 
is    ready    to   combine    with    two    atoms    of 
oxygen,  and  if  this  affinity 
gas   is   produced    each    molecule   of    which 
is   composed   of  one  atom  of  carbon  and 
two  of  oxygen,  whose  chemical  Symbol   is 
thus    CO;,    the    little    subscript    2    signify- 
ing  that   there   are   tw 
O,   combined    with   a   single   atom 
bon,    C,    in    thi 

known    as    carbonic  .  n 

meaning 
man  does  all  the  talking  it 
is  a  monologue,  but  if  it  is  a  talk  b 

te.     It   is   the 

p    in    a    gla--    of 

soda   wal  r   champagne,  clean 

r    than    air.    and    of 

course  incombustible,  for  it  is  the  product 

tnion   which   is  combustion. 

When   a  weight   hi  1   above 

the   earth,   there   exi-ts   in   the   earth   and 

their    mutual 
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under   the    in- 

■ 

takes  the 

■ 

■.     rus 

have    conn-    together    they 
value  for  pi 
ght   run  down,   water  at  the 
n  the  ground  at 
the  lowest  available  level,  have  ni 

It    takes 

rate   the   centers   of  attraction   ni 
•a   and   the   body   which    i 
will  generate   in   tailing. 
In  thi- 

clock,     the     fallen 
momentum   (tempera- 
ture) attained  by  the  atoms  in  their  rush 
been  communicated 
radiation  and 
rhaps  communicated  to  the  mole- 
f   water   whirling   them   apart    into 
-team.     Its  own  atoms  are  now   whirling 

ach  other  at  a  diminished 
but  so  strongly  within  the  sphere  .it"  each 
■  'tlier's    attraction    that    to    pull    that    one 
ion    atom-    away    ft 
with  which  they  are  united 
would  require  as  much  energj  as  it  would 
pull  apart  a  rod  of  steel  20  inches 
in  diameter. 

.  then,  is  the  clock  wound  up? 
How   are   these   atoms  lifted  apart   that 
by    falling    together    again    they    1 

How  are  the  tons  and  tons  of  carbon 
which  are  daily  burned  and  sent  out  into 
the  atmosphere  not  only  from  our  house 
and  factory  chimney-,  but  in  the  breath 
living  animal  I  for  it  is  the  pro 
the  combustion  going  on 
within   us),  how  ar,  and  tons 

Of     carl-  ■  :,  .1      from      the 

en  with  which  it  is  combined? 
Here    comes    in    one   of   the    mi 
derful,     beautiful,     and     mysterii 

'   i-  a  peculiar  prop- 
cn>  "'  tt  under  the  influence 

of   sunlight    it  attrac- 

tion   which    exi-t>   between  | 

carbon    and    oxygen,    appropriating     the 
carbon  •  Iding  it  into  its 

structure,  and   I  g0  free 

atmosphere.      To    separate   these 
we     are 
powerful 
chemical  agents  and  to  conduct  the  process 
fractory 
materials  under  all  the  violent  manifesta- 
'    light    and    heat :    and    we    then 
succeed   in   liberating  the   carbon   only  by 
shutting  up  the  oxygen  in  a  still  stronger 
prison,  but   under   the   quiet   influi 
the  sunbeam  in  that  most  delicati 
structures,    a    vegetable    cell,    the    chains 
which    unite    together    the    two    elements 


.    and    while    tlie    .-olid   carbon    is 

retained  to  b  structure, 

wed    to    return    to    its 
home   in    the   atmosphere. 

rbon  from  the  oxygen  with 
which  it  unites  in  burning  would  require 
the  expenditure  of  an  amount  of  energy 
which  would  raise  the  weight  of  a  ton  to 
a   higln  mile,   and   yet    in   the 

economy    of    nature    this    pi 
stantly  going  .  n,  not  with  the  noisy  dem- 
onstration "i  11  ml  quietlj 
in   the    delicati                          if   a   green    leaf 
waving  in   the  sunshine. 

When  a  pound  of  carbon   1-  burned  to 
carbon  n  CO       .  -<>  heat   unit-  are 

generated  ;  when  it  i 

1   11    dioxide    or    CO;,    14.500 

heat   units  are  generated— more  than   three 

•   as  many. 

Is  it  not  inti  low  much 

how    much   CO.    there    i>   in   the 

gas   which   is  going   up  the   chimney? 

When    a    pound    of    carbon    is 
with  exactly  enough  oxygen  chemically  to 
combine   with   it,  and  that  oxygen   i-   fur- 
nished   mixed    with    nitrogen    in    til 
of  air,  1'  gas  will  be  a  mixture 

■  nd  nitrogen  and  the  COs  will  he 
a  definite   proportion  of  the  mixture. 
In    practice    it    is    1  0    furnish 

ban  the  theoretical   amount   of  air, 
of   the   impossibility   of   bringing 
each    atom    of   oxygen    into    contact    with 
;  carbon   in  thi    brief 
time   allowed    in    the    furnace. 

If  not  enough  air  i-  admitted  or  if  it 
i-  ii' it  so  handled  as  to  come  in  contact 
with  the  carbon  while  at  a  temperature 
1  at  of  ignition,  there  will  be  CO 
in  the  tine  gas.  If  more  than  the  theo- 
retical quantity  of  air  is  admitted  there 
»i'I  be  fre<  oxygen  in  the  gas.  There 
both  free  oxygen  and  CO  if  the 
oxygen   were  admitted  and  the  conditions 

-.     for    combustion    not    b 
about.      All    the    air    admitted    has    to    be 
heated    to    the    uptake    temperature    and 
carries    away    heat.      Therefore    too    much 
of   it    i-   had.      The   more   air   admitted   the 
f  CO;,   so  that   it   is 
plain    that   the   percentage   of   CO;   in   the 
1-   an    important   and   interesting 
know. 
The  articles  in   Power  have  told  how  it 
1  out,  what  the  percentage 
be    for    given    conditions,    what 
the   significance   of  lower   or   higher   per- 
centages   and    of    the    presence    of    other 
gases    is.      It    has    been    found    that    high 
of   CO    'lid  not  always  mean 
fficiency,  and  there  is  a  discussion 
on   at   present  as  to   why  this  is  so.      Xo 
special  training,  nor  high  degree  of  educa- 
tion  is   necessary  to   understand   the   dis- 
cus-ion,   even     ii  not    go    into 
analyzing    gas    on    bis    own    account.      If 
after   one   gets    interested    in    the    subject 
be  w-ants  to  make  some  gas  analyses  he 
will  fmd  that  he  can  get  up  an  apparatus 
himself,     which     will     serve     the     purpose 
fairly    well    for    a    few    dollars,    and    can 


barn  to  use  it  and  interpret  its  ii 

with    I.  I    in    less    time   than 

took    him   to   learn    to    indicate   hi-    eugii 


Solid    versus    Double    Disk   Wed) 


By    C.    K.    Yi  i;i;i.  K 


The  is   simplicity   itself  ' 

red    with   the    double   disk, 
made   up  of  a   multiplicity    "i    parts   win 

are  continual!  "In.     '| 

information    lias   been   given   m 

and  111  pectors  who  have  h; 
nice    with    both    kind-.      A    chief    inspec 
oi    our   large   cities   is   unaltera 
i    to   anything   hut    the    si 
valve. 

The     split-wedge     manufacturers    cli 
that    the    solid  w  edge    vab 

Tin-  i>  an   impossibility,  due  to 
nicely     fitted     guides     and     taperi 
Naturally,   win 
in    a    vertical    plane   pulls    away    from 

'  M  all  1I1.  double-disk 
valve  made.  I  have  yet  to  [earn  of 
in  which  the  disk  doi  -  not  rub  on 
si  at.  'I  hi  1111  thod  of  constructing 
for  the  disks  hi  these  valves  | 
chides  the  possibility  of  keeping  the  1 
from  tin 

The    w<  dgc    of    a    solid-u  1  .lee    valvi 

nsl  rui  t.  .1    that    it    is    perfectly    r 

and  solid  and  has  not   the  tendenc)   1 

1 1    the    double   disk    has.       I 
latter  not  only  carries  the  pressure  of 
steam     or     wati  r,     or    whatever 

arried,  but  is  subjected  to  the 
ditional     central     (concentrated  1 
the    wedging    mechanism.      I    have     n 
disks    of    the    double  gate    type    with 
center   pushed    out,    due    to    this   cause 

It    is    impossible    to    replace    a 
of   a   double-gate    valve    without    slim 
off    valves    on    either    side,    pumping 
water  from  the  main  and  taking 
from    the    valve    body.       With 
wedge   we  have  a  condition  in  which 
wedge    remains    tight,    the    spindle   c.v 
removed    and    a    new    one    inserted    1 
out    the    hoi  her    .if    closing    the    valve 
either    side,    probably    half    a    mile    a 
and  pumping  the  main  dry. 

Cases  are  known  in  which  bron 
ing    pieces    in     double-gate    valvi 
crushed   and    fallen    to   the   bottom 
body,    in    which    case,    if    the    valve 
opened    it    was    impossible    to    cli 
gate  because  these  pieces  did  not   ; 
the  gate  to   reach   a  position  low- 
to   shut  off  the   full   waterway. 

These  are  some   of  the  reasons  w   a 
design    embracing    such    a    multiplied  °' 
parts  is  not  desirable,  and  natural!] 
that    one    constructed    as    simpl) 
sible    is   the   one   to   be   desired.     'S11   lS 
the   solid-wedge   type. 
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)ome    Useful    Lessons    of    Limewater 

A    Simple    Method    ol    Analyzing    Hard    Boiler    Scale     and     Proving 
That    It    Is    Compucd    Mainly    of    Calcium     and    Sulphuric    Sulphur 


BY 


CHARLES 


PALMER 


member   that   it   was   said   in  the 
'i  that  an  important  pan  of  analy- 
■  -1-  in  knowing  how   to  (jet   things 
■ion.   and    not    merely    in   preeipi- 
em  after   somebi  >dy    <  Isc 
solution  for  you.     You  will  find 
rience   will    teach   you   how 
-  means;  and  often  you   will   find 
ilubilitv .  and   the  al- 
ikish    obstinacy    that    many    sub- 
show    when   one   tries   to   get    them 
'ion.   will   prove  just   as   valuable 
tifying     substances    as    the    sharp 
methods    of    precipitating    them 
it  in  solution. 

id  General  Rule 

ne  general  rule  will   solve  almost 

problems:     acids,     alkalies; 

idation,  reduction.     That  is. 

.    these 

■    '   ijuide  you  through  almost 

lifficulties.     Of  course,  one  most 

naturally     thinks     tirst     of    using 

Ut   one    is   liable   to    forget    that    if 

I  not  work  on  everything,  alkalies 

en  again  one  i<  liable  to  -tart  out 

'ter   and    the  blc    in 

is  apt   to   forget   that   dry 

effect  marvelous  changes.     And 

xidation  or  reduction  can  change 

stinate    insoluble    substance 

the  resulting   compound    will    yield 

acid  or  alkali :   that   is  where  the 

•     tables   come   in    handy    to    help 

on    a    map.    the    chemical 

that  your   substances   take,  back 

<r   less  of  oxidation 

■■ion.     There  is  one  other 

Ided  d  rule 

hove,  and  that  is  time.    Very 

or  twenty  minutes   will   do 

■nds   will    not    do; 

two,  and  perhaps  twenty- 

-    standing,   will   show    solutions 

■     ns   that    one   would    never 

be  got. 

a    case    recently    where    a 
vas  called  upon  to  find  some  cheap 
ik   up  a   rust   joint   which 
Id   have   to   be   chiseled   out 
luch    time   and    effort, 
list   hastily   saturated   a   piece    of 
'int    iron    with    crude    muriatic 
■ricl  acid.  and.  neting  no  ■ 
le  in  a  saucer  to  take  the  proli- 
xin next  day.     That  was  Satur- 
:n  he  came  hack  Monday  morn- 
•s  surprised  to  find  that  the  tough 
*'-"nt  iron  mass  had  itself  fallen  apart 


iwn  powder  which  could  be 

brushed    away,      .lust    how    this    particular 

remedy  will  be  used  in  an)   of  your  special 

cases   remains   for  you   to   find   out;   but   it 

d  thing  10  remember  that   if  you 

can    afford    to    wall    a    day    or    two.    11    will 
lots  of  strength  and  annoyance. 
0   come   hack    to   our   hard 
calcium  sulphate.     This  preamble 
given    to    show    how    one    would    naturally 
hi  attack  by  lire  in  analyzing  the 
scale.     Take   a   piece   the   size  of  a  marble 
and    pulverize    it    and    mix    it    with    some 
powdered   charcoal.      I'm    iliis   mixture   in 
a    little   cavity  ,  lean    block    of 

charcoal    and     then     thn  w     the     reducing 
flame — the  very  tip  of  it— directly  into' the 
mixture  of  powdered  scale  and  charcoal. 
ive  this  ten  or  fifteen 

minute-  ting.      Then    lake   out 

the  black  hall"  fused  mass  on  the  point  of 
your  knife,  and  lay  it  on  a  clean  silver 
coin,  either  a  silver  quarter  or  a  dime. 
Moisten  this  with  a  drop  or  two  of  water, 
enough  so  that  a  little  flows  down  onto 
.  .Old  let  it  stand  for  half  an  hour. 
When  you  take  ii  1  It'  you  will  see  on  the 
coin    more    01  I  black    stain    of 

silver  sulphide.     This  silver  sulphide  evi- 
dently   has    come,    in    part,    so    far    as    the 
sulphur  is  concerned,  from  tin-  calcium  sul- 
phate  which   was  heated  on  the  charcoal. 
Now   •  ma-,    be   considered 

a-  -alls  of  hydrogen  sulphide;  and  the 
silver  sulphide  got  it-  sulphur  from  some 
calcium  or  lime  sulphide  which  wa-  formed 
by  tin-  blowpipe  on  the  charcoal  from  the 
calcium  '   alcium    sulphate    is   a 

-alt  of  sulphuric  acid;  and  calcium  sul- 
phide, being  a  -alt  of  hydrogen  sulphide, 
evidently  sulphur   is   concerned. 

it  has  1m'.  11  reduced  from  the  sul 
phuric-acid  end  (  which  is  at  the  oxidized 
extreme     of     the     table     of     sulphui 

pounds)   to  hydrogen   sulphide    (which 

at   the    ri  ".ill    see 

this  at   a  glance  if  you   turn  hack   to  the 

n  table  of  the  sulphur  com| 
All    metal    sulphates    when    heat   d 
on   charcoal,  are   not   reduced  to  t' 

111   are   very 
when   heated    at   all   and   lose   sulphur   tri- 
o.xide.   leaving    behind 

metal    in  Ite    and 

iron  sulphate  act  in  this  way.     lint  tl 

f  the  alkali  metals    (sodium  and 
1.  and  the  sulphates  of  the  "al- 
kaline-earth   metals"    (calcium,    strontium 
and  barium  1.  and   on, 

gly    basic    that    when    heated    on 


n  to  the 

hoi  and  burning  carbon  monoxide  (which 

reallj    does    the    reduction  1    and    cling   to 

uir,  as   your  calcium   sulphate   has 

just  been  chani  ium  sulphide. 

Ii  maj  1   thing   to  do  hut 

il    will    he    well    [1  r   you    to   put    a 
the    moistened    calcium    sulphate    or    hard 
hoiUr   scale   on   a    wel    silver   coin   and   let 
il    stand    lor    half    an    hour.      In    this    ease 
o    black    -lain    ■■.      ,]-..,,    gu| 

phide.  because  although  a  little  silver  -id 
phate  might  he  formed,  yet  there  is  no 
"sulphide  sulphur"  to  stain  the 
silver  black.  Also,  if  you  want  to  he  very 
exact,  you  should  put  a  little  of  the 
<1  charcoal  by  itself  on  another 
silver  coin,  wet  it,  and  let  that  stand  for 
half  an  hour  to  show  that  there  i-  no 
"sulphide  sulphur"  nor  free  sulphur  in 
the    charcoal.      When  to    think 

over  these  las)  two  tests,  you  will  see  that 
you  have  proved  indirectly  thai  while  the 
calcium  tains    sulphur,   yet    it 

is  certainly  not  in  the  reduced  form;  and 
hence,  by  inference,  it  mu-t  lie  in  the 
oxidized   form. 

Two  Forms  of  Oxidized  Sulphur 

There   are   only   two    forms   of   oxidized 
sulphur  .  in    this   ea 

hi'  calcium  sulphite  (a  salt  of  sulphurous 
acid)  and  the  other  would  he  calcium 
sulphate  ilphuric  acid).     Cal- 

cium sulphite  i-  not  very  insoluble  in 
water    and     i-     readily     soluble     in    hydro- 

'  sulphur 

dioxide;  and  this  doe-  not  meet  tl 
in  hand,  for  your  calcium  sulphate  or  hard 
scale  is  quite  insoluble  in  -mall  quantities 
of  water  and  only  slightly  soluble  in 
loric  acid.  I  [em 
way  you  have  proved  that  so  far 
a-  the  sulphur  in  the  hard  scale  i-  con- 
cerned,   it    must    be    in    the    form    of    "sul- 

Iphur  ;"  and  lure  that   meai 
cium  sulphate. 

u-  attaek   thi-   same  question  a 

little    further.       I  ime    more    of 

ium  sulphate,  mix  it 

well  with  some  powdered  charcoal  and.  as 

!  heating  for 
ten  minutes,  with  the  lip  of  the  1 
flame  about  a  quarter  of  an  inch  in  front 

get    the     redttei  [    all    the    hot 

carbon  monoxide  possible.     Of  course  you 

remember    that    when    charcoal    is    heated. 

which    it    i-   mostly  com- 

rn    in    two    stages,    carbon 
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and    of 

m     1  >u  rn  iiiK.     ^it 

-  mbcr   that    tlic 
burning  and  car- 

it    711  per  cent. 
uf   the   •  from    the 

I 
■ 

mixture.  When  you  have  given  the  mixture 

minutes, 

!  mass  with  the  point 

of  a  ki  i  tube,  and  pour 

over    it   an    inch    or    so   of   dilute    hydro- 

The  acid  will  react  on  the 

calcium   sulphide   which   has   been    reduced 

fn  .111    the    calcium    sulphate    according    l" 

tion: 

CaSO.     +      4 CO      =4  co,  + 

rbon  CarbOD  Calcium 

Ide         Bulphlde 
Solid.  Gas.  Bolld. 

■  incipal  point  of  this  reaction  j  ou 

notice   is   that  you  get   an  effer- 

of  hydrogen  sulphide  in  the  test 

tube,  the  bad-smelling  gas   (of  course  the 

•  the  liquid  but 

you   needn't   mind   that,    for   hydt 

in  powdered 

This   hydrogen    sulphide   you    will    easily 

•detect  by  your  nose,  even   if  the  smell  is 

mixed   with   some  of  the  pungent   fumes 

of  the  hydrochloric  or  muriatic  acid.     But 

that  of 

as  ii  may  1"- ;  so  you  will 

moisten  a  narrow  strip  of  common  white 

paper  with  any  soluble  lead  salt,  such  as 

sugar    of    lead    (lead    acel  I    i     or    |i  id 

nitrate.     This  lead  nitrate  you  can  easily 

make  for  yourself  by  dissolving  a  bit  of 

any  old   lead   pipe   in   nitric   acid,  diluting 

and  filtering,  and  then  putting  it  in  a  clean 

bottle    and    labeling    it  :      "Lead    Nitrate." 

Von  will  see  the  strip  of  paper  moistened 

with    the    lead    salt    instantly    turned    to    a 

lish  black,  which  i- 
sulphide.  and  is  formed  accordin 
followii 

Pt.-VO,),    -        H.S  Pl.S  +     2HNO. 

Black  Nitric 

Sulphide  Solid.  Acid. 

lu  Gas. 

Col- 
Sol  111 

Now  to  fro  hack  to  the  boiler  scale 
again :  Pulverize  another  bit  of  this  hard 
scale  or  calcium  sulphate  and  mix  it  with 
some  dry  powdered  sodium  carbonate. 
Put  this  in  a  little  cavity  on  the  chare  al 
and  expose  it  for  some  time  to  the  tip  of 
the  reducing  flame  of  the  blowpipe  After 
giving  it  a  good  heat,  remove  the  fused 
mixture,  putting  some  of  it  as  1 
the  wet  silver  coin  and  sr  me  of  it  in  a 
•.ill  treat  with  hydro- 
chloric acid  as  before.  In  the  one  case 
you  will  get  the  same  stain  of  black  silver 
sulphide  on  the  coin  :  and  in  the  other  case 

II  get  the  effervescence  of  I 
sulphide,    which    you    will    test    both    for 
the  odor,  and  also  by  the  black  stain  on  a 
paper  moistened  with  lead  nitrate.    Tn  this 


ouble  ef- 

the  tilled  mass 

with  hydrochloric  acid  in  a  test  ti 

is    which    come 
off  are  I  .  and   some  are 

lioxide  from  the  sodium  carbonate 
mixed  w  ith  thi  Iphate  and  still 

iposed.    There  is  a  peculiar  double 
here    between    the    calcium    sul- 
phate ami  the  sodium  carbonate  which   is 
as    foil'  >u  S  : 

CaSO,      +    Na,CO,    =     CaCO,      + 
Calcium         Sodium  Calcium 

Sulphate  Carbonate 

Solid. 

Bolld. 

(This    sodium    sulphate    can    also    be    re- 
in sulphide. ) 
The   result    of   this    reaction    is   that    the 
acid    sulphion,    SO.,   of   the   cal- 
cium sul]  the  metal  calcium  and 

■  liuni   which    1 
Strongly   basic   than    calcium.      This    illus- 
trates   a    general    principle    of    the    use    of 
sodium    carbonate    in     blowpipe    analysis, 
which  is  that  the  arbonate  catches 

ngly   acid   radical   in   any   salt   and 
of  the  carbonic  acid.     Thus,  if  you 
fuse    a    sulphate    with    sodium    carbonate 
te;  if  you  fuse 
a  sulphide  you  dium  sulphide; 

if    you    fuse    a    phosphate    you    get     some 
sodium    phosphate,    and    if    you     fuse    a 
ime    sodium    chloride, 
and  so  on.     In  this  en  'is  an- 

other reaction  possibli  between  the  sodium 
carbonate,  and  some  calcium  sulphide 
which  may  be  produced,  as  shown  in  the 
fi  illowing: 

CaS        +    Na,CO,    =      Na,S       +      CaCO 

Calcium  s  -     Hum  Calcium 

Sulphide      Carbonate      Sulphide      Carbonate. 

8olld.  Fusible  Solid 

Solid.  Brown. 

Also,  in  this  case  the  calcium  carbonate 
which  would  be  formed  at  first  according 
to  a  previous  reaction  loses  its  carbon 
dii  xide  on  heating  according  to  the  fol- 
lowing equation  : 


CaCO,        =      CaO 

4-               CO, 

Calcium 

Lime. 

Carbon  Dioxide 

Carbonate. 

Gas. 

This  means  that  the  resulting  fusion  he- 
fore  the  blowpipe  should  contain  some 
lime,  but  you  cannot  test  for  this  directly 
and  easily  because,  when  you  wet  it.  the 
sodium  carbonate  present  would  precipitate 
the  soluble  calcium  hydroxide  as  calcium 
carbonate,  although  even  this  might  be 
or  by  the  skilful  use  of  the  indicat- 
nolphthalein  and  methyl  orange 
which  can  be  used  instead  of  litmus  to 
test  different  kinds  of  alkalinity  We  will 
examine  this  more  carefully  in  a  later  les- 
son. 

Now   let    us   turn   1  solutions 

of  calcium  chloride  that  you  obtained  by 
treating  the  reduced  fusion  of  calcium 
sulphate  and  charcoal  and  of  calcium  sul- 
phate and  sodium  carbonate  with  hydro- 
chloric acid.  In  neither  case  will  all  of  the 
lime  compound  be  soluble  in  the  hydro- 
chloric acid,  for  some  of  it  will  remain 
as  calcium   sulphate,  and  some  of  it  will 


calcium    sulphate 

hum   sulphate   which   is    formed 

■  lion    on   the   charcoal;   but,   if  y 

filter  thi  «  ill  get  enou 

calcium    111    solution    to    1,1     foi     11,   b, 

b\    th,.   ammonium    carbonate    test,  and 

-'tic  acid  whi 
you  will  follow  with  oxalic  acid  or  a  « 
monium  oxalate. 

In    looking    back   at    the    last    lesson  yJ 
will    note    that    we  in    gettr 

the    calcium    into    solution    by    boiling  '.• 
Calcium    sulphate    with    sodium    carbon;, 
which   changed   the   insoluble   calcium  S-j 
ium    1  ai  hi  mate,   insoluble! 
water    but    soluble    in    hydrochloric   ac ; 
and    so    we    succeeded    in    getting   the  (■. 
cium    into    solution.      Also    you    : 
tin   sulphion  in  the  sodium  carbonate  sti 
lion,     after     boiling     the     hard 
barium    nitrate.      And    in    this    I. 
have   followed   the   sulphur   of  the  calcu 
sulphate    on    the    charcoal    from 
sulphur"    to    "sulphide    sulphur;"    and 
have  also  succeeded  in  getting  the  calc 
into  solution  ;  and  so  |>)    acids  and  alk.i 
by  water  and  by  fire,  by  oxidation  and 
duction,   and   by   time,   we   have   been 
to    prove    that    the    hard    scale    is    ma 
composed  of  calcium   and   "sulphuric 
phur." 

Also,  you  will  note  the  necessit) 
doing  careful  working  and  careful  th 
ing  as  you  go  along:  for  there  is  no 
reagent  nor  any  one  rule  of  thumb  w 
can  do  your  thinking  for  you  in  anal 
r  simple  the  problem  may  appe; 


Bituminous  Coals    and  Low-GiK 
Fuels 

By  J.  V.  Hunter 


I    have    just    read    with    some    inl 
the    communication    on    page    401    0 
Si  pti  mber  7  number,  by  ('.  M.  Riple 
"Characteristics  of   Bituminous  ( 
Low-Grade    fuels."      I    think   that   h' 
put    the    limits    of    the    efficiency    0 
bituminous   fuel   rather  below  w  I 
obtained  in  practice.  In  fact,  I  have 
it    possible    to    obtain    such    efficiei 
bituminous  fuel  as  he  gives  for  anthi 
Of    course    this    requires    care    am 
vision  in  tirine,  and  atti  ntion  to  such 
details  as  production  of  high  C  > 
of   the   boiler    settings,    eti 

What    I    wish    to    call    attention      ' 
his   statement    in    regard    to    tin 
which    he   is   advocating    for   judgit 
efficiency  of  a  power   plant,  name!) 
many  pounds  of  water  are  evaporal 
$1  ?      This   is  merely  another  w.v 
ing  the  proposition,   which   i-  a  ve 
unit     with    which    he    should    h 
familiar  from  his   Kent's  handbook.  'h: 
I   refer  to  is  to  be  found  in  thi 
titled,   "Data   and    Results  of  Evap''*"*1 
Tests    for    Boilers."    arranged    in 
.•nice   with   the  short  form  advised     '' 
boiler-test  committee  of  the  Americ  Sf 


r   12,    lOxxj 

f    Mechanical    Engineers, 
of  this  table 
"I    for    Evaporating 
ler  from  and  al  jij  I 
i'ii."      I'o  anyone  who  is 
-  subject,  this  would  seem  a  much 
gical  way   of  stating   this   proposi- 
ti   to   state    it    as    Mr.    Ripley    has 

way    of   testing   coal    is   ■ 
when    many    different     \ 
coal    arc    under    con 
"-■    found   that    it    is   practical 
from    live    different 
'  est  Virginia,  Ohio,  Indiana.  Ken- 

md   as   all    tin  - 
-rice  it  alwaj  •  If  into 

stion  of  which  one  will  afford  the 
eat  under  the  boilers   for  the  least 
!  his  is  the  only   way    of  looking 
matter,   unless   the  question   of  the 
iking    qualities    of    the    different 
ust    also   be    considered.      Such    a 
is   very   apt   to   bring  to   the   fore 
ile  content-,  of  the  different  coals, 
low-volatile    matter    naturally 
-moke  nuisance  and.  there- 
due  to  city  ordinances 
strictions,  the  desire  for  a  light 
1    will    outweigh    the 
rived     from     low     I'm 
ration. 
I<  r  capacity  and  -tack  draft 

-   consideration,   it    being  im- 

with     some     of     the     low   grade 

obtain    sufficient    capacity 

the   furnaces   which   may   already   be 

boilers,   and    in    such    cases    it 

necessary  to  use  a   fuel   of  high 

in   order   that   the   furnace  ca- 

'  -uch  a  boiler  setting  will  not  be 

the  enormous  am.. uni  of  coal 

Id     be     necessary     to     derive 

cat  from  some  of  the  low-grade 

Iso  call   attention   to   the  value 
lemann  smoke  charts  and  with 
the  value  of  the  record  which 
•kept  of  the  smoke-producing  qual- 
Ferent   coals   tested. 
sort  of  record  is  it  pos- 
'"   know   what    a   coal    has    done    in 
when  months  may  have 
tests   of   different 
-    a    record    from    these    charts. 
'Id    be    continued    for    a 
""Ugh  time,   say   for  half  or  three- 
I  of  an  hour,  so  that  a  good  firing 
have  elapsed.     It  is  also  fair 
'■   mtn   consideration    and    keep   on 
>--"rd  that  load  which  may  have  been 
"t  at  the  time  of  taking  the  test, 
1  load  naturally  occasioning   more 
I  firing  and  therefore  the  pi 
'•>  a  much  greater  quantity  of  -moke, 
-•'inly  advisable  for  most   p 
-all  upon  the  service  of  reputable 
1  'ling  engineers   when   they   i 

a    change    of    fuel,    as    onlv    a 
jP^l'st  in  this  line  will   have  a  cor'rect 
of  the  great    , 
Tom    different    localities    which 
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market.      I   think   ■ 
that    in   the 
plant,    outside    of    central    stations,    too 
much  attention  is  given  bj  the  purchasing 

agent   toward  .  blaming  a  cheap  e. 

which    the   engineer   will    not    complain    of 

too   much    ash,    rather   than   to   obtain,   as 

:     heat     for    tl 

in. nicy. 


satisfactory,  owing  to  the  followi 
ditions:  When  the  plain  is  shut  i 
night  the  columns  are  shut  off,  as  no  night 

'•   employed      As  the  valves  arc 
comparative- 

the   disks   to   each 


Water    Columns    and     Methods    of 
Connection 


By  W.  It.  Waki  . 

Fig.  1  illustrates  a  method  ,,f  connect- 
ing water  columns  t  :  ,  which 
the  writer  ha                          a   long  time, 


ft»fr.  .v.  r. 

I  Hon  OF  CONS  ' 

MX 


especially  where  the   water  used  contains 
ediment.      Judicious    use    of    the 
valves  shown  will  keep  this  column  clean, 
and    a    true    water    level    will    alv 

trycocks   and    gage.      In    a 
certain   place   these   valves   did   not   prove 


and  allows   «     i  pe.     This  heats 

the  disk  again,  but  it  soon  cools,  con- 
sequent!) the  valve  seat  is  cut,  causing 
a  leak  which  cannot  be  stopped  until  there 
is  a  chance  to  let  all  steam  escape  from 
the  boiler,  allow  the  water  to  run  out, 
remove  the  bonnet  from  the  val 
valve  tile  on  the  seat,  put  in  a  new  disk 
and    replace    the    bonnet. 

To  overcome  this  objection  the  meth- 
od of  connection  shown  in  Fig.  2  was 
substituted.      I  .   .,,,.  ,l(], 

connection  was  changed,  thus  bringing 
1  into  a  vertical  position.  The 
cross  valve  in  the  lower  connection  was 
taken  out,  a  globe  valve  put  next  to  the 
boiler,  followed  by  a  nipple  and 
as  -hown.  This  globe  valve  is  connected 
so  that  pressure  comes  on  top  of  tl 

Of   under  it,   accord- 
1  mmon    and    approved    practice, 
except    in    special     :a  I         Ure    acts 

in  the  same  way  on  the  angle  valve. 
Under  these  conditions  the  valves  are 
tight  through  all  changes  of  temperature. 
as  there  is  no  chance   for  contraction. 

A  brass  tee  was  USed  in  the  lower  con- 
nection,   as    it    is    much    safer    than    cast 
iron.       The     first     one    received     for    this 
purpose  was  rejected  because  it  was  too 
it   was 
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I,  hut  the 

I 

;ii  order 
m  hen  the  high- 
d    repairs.     In 
nion  in  tin-  ■ 

p    ■■(    tin-    water 
hence  it  cat: 

illy,  and  using 
'li  as  a  washer,  the 
nut  is  raised  until  it  can  he  tun 
veniently  with  a  wrench.  In  the 
connection  a  flange  union  is  substituted 
for  the  screwed  union  that  was  formerly 
i  lu-  advantages  of  flange  unions 
in  this  case  are  as  follows:     It  is 

nonkey  wrench,  or  a 

solid    wrench   that   will    lit,   and   shake    the 

system    of   piping    in    an    effort    to 

i  screwed  union  that  has  not  been 

run    the 

the  joints  when 

on  must  he  tightened  after  repairs 

are  completed. 

Formerly  it  was  necessary  to  i 
column  whenever  it  had  been  disturbed, 
ild  turn  on  the  unions,  thus  bring- 
-t  of  its  proper  place. 
which  is  square  to  the  front.  After  bring- 
ing it  back  to  this  place  it  was  neces- 
sary for  one  man  to  hold  it  while  another 
tightened  the  unions.  It  was  always  a 
lecially  on  the  lower 
connection.  With  the  flange  unions  shown 
in  Fig.  2  it  i-  necessary  to  loosen  eight 
small  nuts  and  remove  the  boll 
disconnecting  the  column  without  shaking 
the  pipes  or  straining  the  joints.  When 
returning  the  column  to  its  place  no 
time    is    lost    in    bringing    the    wat< 

place    and    holding    the    column 

from    turning,    as    the    bolts    go    into    the 

nd   there   can   be   no   doubt 

and   trycocks   being 

in    their    proper    places.      The     :" 

these    flanges    are    turned    true    but    have 

rmed  on  them   in  order 
the  packing  securely. 

disadvantage  of  the  method  il- 
lustrated in  Fig.  2  is  that  more  joints  are 
required    in   the   main    pipe    which    forms 

r    connection,    but    this    i 
by  the  absence  of  a  large  drip  pipe  con- 
taining  a   globe   valve   and    several   joints. 
'  the  arrangement  is 
that    pressure    is    always    on    the    stuffing 
making    it    impossible    to    repack 
them    without    removing    pressure    from 
ler.      This     objection     applies     to 
valves   which   were   I  for   this 

service,  but  the  manufacturer  of  these 
valves  claims  that  when  one  of  them  is 
wide  open  the  steam  forms  a  tight  joint 
with  the  bonnet  which  prevents  steam  or 
water  from  coming  out  of  the  stuffing 
box.  If  this  theory  works  well  in  prac- 
tice, the  valve  stems  can  be  repacked  at 
any    time.      Packing   these    stems    once    a 


year   ouf  fjcienl    for   g 

d,    by    attending    to    it    when    the 

l.oih-rs    .  :'    for   cleaning,    they 

will    not    make    trouble    until    there    is    an- 

a    the  packing. 

packing   for   these   stems    is   as- 


A.i~r, 

v.r. 

FIG.   3.     INDICATING   WATER    LEVEL   ABOVE 
-     AND     1IEL0W    UAGE 


1  VALVES    FOR    WATER-COLUMN    CON- 
IONS 

Nicking  coated  with  a  mixture  of 
cylinder  oil  and  graphite.  The  top  con- 
nection of  Fig.  j  i-  lined  with  an  emer- 
gency valve  near  the  boiler,  which  enables 
the  engineer  to  shut  pressure  off  from  the 
Ive   if  necessary.     If  one  side  of 


the    gaskets    used    to    pack    these    flank 
unions    i~    coated    with    the    above    men 

tioned  mixture,  it  will  allow  1! 
to  b<  broken  easily,  and  no  1 
hi    wa  ted   in   cutting   out    1 

In   Fig.  2  there  is  a   spirit   levi 
lower    nut    which    holds    the    gag 

I  his    was    used     for    the    put 

1     locating    a    line    on    otn     of    tli 

boiler   fronts   that   would   be  cxactlj    lev 

with    the    water    when    it    first    appears  i 

This  line  was  drawn  ju 

underneath    the    level.       \ 

inch    pipe    was    inserted    in    one  CJ 
the  upper   tubes,  as   shown   in   Fig.  3,  ar 
allowed    to    projc  1    out    of    the    doorwi 
m    the    front.      The    level    was    again  a) 
plied  and  the  end  of  11  appears  at  A.    i\ 
line  was  drawn  on  the  boiler  front  on  ti 
of  the  level,  as   that  corresponded  to  tl  ^ 
highest    pai  1    of   the   tubes.     The   fit  -t   In 
mentioned     was     3!  j      inches     above    t':| 
latter,   hence   this   represents    tin 

over  the  tubes  when  it  i~  hat 
h  visible  in  the  gage  glass.  As  t 
low-water  alarm  whistle  blow  «i, 
the  water  shows  one  gage  of  solid  watt 
there  is  little  danger  of  low  water  cai 
ing  trouble  unless  all  warnings 
heeded. 

This  is  an  important  point  which  shot 
receive  due  attention,  especially  when 
water  column  is  refuted,  as  otherwise 
may  be  set  too  high  or  too  low  for  go 
results.  Some  time  ago  1  s;iw  a  wa 
column  which  was  set  so  high  that  wl 
water  showed  in  the  glass  there  v 
danger  of  wrecking  the  engine  by  exc 
sive  priming.  Consequently  that  boi 
was  run  for  a  greater  portion  of  the  ti 
with  no  water  in  sight,  and  nobody  kr 
exactly  how  far  out  of  sight  it  H« 
There  was  no  low -water  alarm  on  I 
column. 

Fig.   4   is   presented    for   the   benefit 
those   engineers   who   object   to   valves 
water-column    connections,   and   there 
none  here.     It  will  he  noted  that  they 
absent  from  the  water  gage  also. 
if    the    flange    union    needs    repacking 
gage   cock    is    out    of    order,    or 
breaks,    it    becomes   necessary   to 
the   boiler,   empty   it    of   water    and   111 
repairs,  then  fill  it  and  get  up  steam  ag 
1   suppose  that  readers  will   say  that  tl 
should  be  valves  in  the  water  gage,  I 
enabling    the   engineer   to    shut   off   -1 
and   water  in  case  a  glass  breaks,  bu 
it   is   dangerous   to  put   them   in  the  ( 
nections   because   they    may   he   1  I 
some    malicious    person    or    forp 
the    fireman,    it    is    also    dangerous    to 
them  in  the  water  gage  for  the  same 
son,  hence  a  logical  combination  has  1 
presented    in   this   respect,  as   it    1 
inconsistent  to  put  them  in  one  pi 
omit  them  from  the  other.     If  val 
not   to  be   used   in   both   places,  the  W  'r 
would   choose   to  have  them  omitted  fm 
the  water  gage,  for  here  they  arc  not  C  n 
used,  while  valves  in  the  connections  re 
operated  every  day. 
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]/Iechanical   Refrigeration   in  Air  Compression 

The  Time  Has  Come  for  Utilization  of  the  Ammonia  Absorption  Sys- 
tem in  Compressing  Air  for  the  Transmission  and  Storage  of  Energy 


BY         JOSEPH 


H 


HART 


compression  as  a  mechanical 

blj    one  of  the  most  ineffi- 

■  al  least  in  universal  use. 
opmeuts  of  equal  efficiency  in  other 

ring    would    not    be 
ted  at  all.  and  this  factor  of  low  effi- 

is  the  chief  limitation  in  tl 
itiou  of   compressed   air    for   power 
ses  and   for  the   storage  and   trans- 
>n    of    energy.      It-    co 

.•.  ith  the  obtainment  of  the 
natcrial  from  a  practically  universal 
inir  and  its  transmission  with  a 
in  efficiency  comparable  to 
ical  transmission.  Its  range  of  ap- 
ulity   in   this    form    is    full)     i 

ilities  of  development  in  this 
are  limited   onl)    bj    the    process   of 
I    the   efficiency   of    the   de- 
compression in  an  ordinary  recipro- 
;   air   compressor,   even    if   the    latter 
standard   type,   is  a   remarkably   hi- 
ts.    The  author  has  in  mind 
i-.stallation,  a  three-stage  compressor, 
to    ,«xx)    pounds, 

■  I  aftercoolers,  which  re- 
•  10  horsepower  to  operate  with 
I  open  and  only  \~  horsepower  when 
!.      This    may    undoubtedly    ' 

id    an    abnormal    condition,    but    mi- 
ni    commercial 
■pments  occupy  an  analogous  position 
.  and  the  fact   remains  that 
the  reciprocating-air  compressor   is 
!y  available   type   of    universal    ap- 
i'»n.     The  Taylor  hydraulic  air  com- 
m,    in    which    a    stn 
i  ntangles  minute  bill 
rhtd)    are    freed    at    thi 
mder  this   pressure,   possesses   in   a 

installations  an  effi  i 
>     70    per    cent.,    but    this     type     is 
d    by    the    great    cost 

isity  of  a  water  si 
r  available  under  special  conditions. 
latter  limits  its  use  as  a  universal 
md  renders  it  practically  unavailable 
•  in  a  comparatively  few  special 
llations.  The  development  of  the 
tin  air  compressor  utilizing  a  steam 
ne   operated    in    reverse    din 

rtciency  at  the  present  time,  only  com- 
M  to  the  reciprocating  type.  Under 
circumstances  a  consideration  of 
imitations  upon  efficiency  in  the  pro- 
°n  of  compressed  air  are  n 
r  of  interest  in  their  effect  on  the 
tnt   existing   types,    but    present    pos- 


sibilities    of     elimination     not     fully     eon 
before,   and   their   thorough   con- 
sideration   shows    opportunitii 

.in   as  a  result  of  some  modern 
unts     in     engineering     in    other 

Intrinsic  Energy  of  Compressed  Air 

Air  compression  in  its  process  is  prac- 
tically a  transformation  ol  energy  into 
its  potential   form  and  involves  tl 

on  rather  than  the  storage  ol  en 

mi  compressed  in  the  cy- 
an air  compressor  has  all  the  woi 
on   it   trai  into   heat.      Thus   beat 

is    almost    immediately     radiated    OUl     into 

the  atmosphere,  so  that  to  all  inti 

-    the    energy    is    lost.      The    null- 
.    is   an   energy   trans- 
former     rather      than      an      energy      rcscr 

\oir    and  a    pi  isitii  in    s<  'mi  «  hat 

analogous  to  the  average  battery.  The 
fact  that  compressed  air  dors  nol  possess 
intrinsic  energy  to  any  great  extenl  can 
be  readily  shown  by  allowing  it  to  expand 
onditions    such    that    heal    cannot 

enter    it     from    surrounding    bodies.        I  In 

u  is  then  adiabatic  and  the  gas 
cools  off  rapidly  with  a  corresponding 
rapid  decrease  in  pressure  on  this  ac- 
count.    Hence,  the  energy  availabli    from 

•nl  air  due  to  the  intrinsic  energy 
in  it  i~  ill   fraction  of 

the  whole  supply  obtainable.     Compressed 
air    in    reality    expands    or      ool      off,    i 
then   heated   up   from   the   surrounding  at- 
mosphere   and    then    expands    again.      Of 
course,    the    process    is    not    intermittent 

but   a   large    fraction    of    the    work    obtain- 
from  the 
energy   stored   in   the  outside  atmosphere 
and   in   surrounding  bodies  and 
through  this  means  of  transformation. 

Natural  and  Mechanical  Limitations 

In    efficiency,    the    Iimitatii 
cisely    analogous    to    the    limitations    in 
power  production,  only  moi  e  pi  i  n 

ant    of   special   conditions.     Thus. 
in    the   modern    gas   engine,    the    fuel   ex- 
pands   and    exhausts    at    a     1 
but  this  i 

and  the  work  obtainable  on  account  of 
the  difference  between  this  and  the  at- 
mospheric pri 

or  steam  engine  increases  in  effi  i 
direct  pi  the  initial  hi 

sure  an  sure  near 

the     exhaust     with     minimum     efficiency. 


:•    i  upansion    i-   mi 

luction   for  high   temperatures, 

but    is    mosl    num.  i.  in    for   ci 
purposes,    since    the   mean    ■ 

reases    rapidly    with    rise    in    tetn- 

peratun  .  thei  mal  comp 

is  the  tl  1  in  the 

air-compression    plant.      The    chief   limita- 
tions on  efficiency   in  air  compression  can 
be   summed   up 
natural   01 

The     natural     limitations     have     to     do 
primarilj  with  the  low-initial  pre- 
tainable    from    the    ordinary    atmosphere 
and    the 

tin   first  part  of  tin  ndly,  the 

of    isothermal    compression    For 

best  efficiency  and  the  opposition  of  this 

md  other  mechanical 

ruts.         '["bis       feature       can       be 

summed  up  briefly   in   the  statement   thai 
high   temperatu  mimical 

nt  air  compression  and  are  re- 
lated  almost  inversely  to  this  development, 
and  in  the  further  statement  that  by  or- 
dinary mechanical  processes  high  tem- 
peratures are  unavoidable  and  the  me- 
chanical efficiency  fai  !  h  that 
high    temperatures    necessarily    n 

The  mechanical  features  which  limit 
efficiency  are  primarily  packing  ami  large 
friction  factors.  Air  i~  a  much  more 
volatile  substance  than  steam,  ami  the 
packing    must    be    tighter    and    mori 

This    factor   as   a 

limitation  on  efficiency  is  of  much 

significance    in    air    compression    than    in 

steam    utilizatio  high    speed    is 

dition   of   high 

in    the    mechanical     field,    since 

it)   of  a  given  size  machine  is  in 

direct   proportii 

capacity   machine   can   be   of   much    smaller 

high-speed  air  compressor  results  in  high 

temperatures     in     the     cylinder,     ami      the 

reheating  <  ylinder 

d    results    in    di- 

lower    density,    with 

e  in  the 

operation     of     the     machine.       Thus,     the 

problem      in      air      compression      ran      be 

readily  ;  ipment    in     this 

type.      The  various    factors  for  ami  against 

efficiency   are   in    din  and   SO 

connected    and    interrelated    that    tl 

Me. 

A  Comparison  of  Compression  ai.  Types 
A  study  of  these  special  difficulties  can 
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refrig- 

is  modified  by 

tion   that    the  critical 

rial  is  much  high- 

i  .11  r.     Under  normal 

superheated 
■■j.lcr  reheating  effects  have 
I,    however,    that    the 
stem    is    aim 
.  fficienl   refrigerating 
■ 

ipor  and  is  kept 
in  this  condition  by  contact  with  its 
own  liquid,  a  small  amount  of  which  is 
at  each  stroke.  This  condition  with 
dting  increase  iii  efficienc; 
solutely  impossible  in  air  compression,  and 
even  it'  Id  be  a  further  limita- 

of  utilization.  Water 
ammonia  compressors 
as   well   as   in  i  .1   serve 

i    purpose.     However,  in  the  wet- 
ii  is  often 
completed  with  the  cylinder  covered  with 
ind    in    this    condition    the    jacket 
can    be    considered    :i-    using     mechanical 
tion    with   a    fair  degree  of  effi- 
The    condition    of   high    tempera- 
tures   resulting    from    rapid    compression 
n   eliminated   slightly   in   air-com- 
.  n  by  what  are  known  as  the 
two-  and  three-stage  air  compressors,  with 

rs,   intercoolers  and   afti 
sometimes    installed.      These    coolers    are 
in  reality  extensions  of  the  cylinder  jacket 
and  serve  the  same  purpose  with  increased 
efficiency.      The    three-stage    air    compres- 
in    increased    efficiency    din- 
to  the  fact  that  the  compression  curve  is 
■ill   diagram,  made  up  of  a   series 
of     adiabatic     transformations     with     re- 
etween  compressions  to  the  initial 
temperature.     Thus   the   work   area   in   the 
diagram   is   diminished   over   that   required 
by    simple    adiabatic    compression. 

Mechanical  Refriceration  vs.  Cold 

Water 
The  utilization  of  mechanical  n 
tion   in   place   of   cold    water    in    the    forc- 
and   aftercoolers   as 
a    direct    means    of    increasing    efficiency 
lirectly  for  air- 
compression  '     has    proved 
very   satisfactory   in   indirect    applications. 
an/I   there   is   no    -pedal   reason   why   this 
development   should   not   occur  in  the   im- 
mediate   future,    especially    when    various 
conditions   incident    to   mechanical    refrig- 
eration   are    considered    in    their    relation 
to    this    development.      Ordinary    ; 

are    in    reality    rotary    air    com- 
extremely   inefficient  type, 
and   the   utilization   of  mechanical    refrig- 
eration  for  other  purposes   with   their  in- 
direct effect  on  the  efficiency  of  ordinary 

bli  ■'.'.  ers   i-  a   recent   de> 
in      mechanical      refrigeration     presenting 


isibilities  for  progress  in  the 

:    ordinary    air    compression. 

Refen  n  ciallj     to    the 

M  of  mechanical  refrigeration  for 

•;ure  from  tin-  blast 
in  iron  furnace  operation.  One  of  the 
first  plants  to  he  installed  for  this  pur- 
pose was  at  the  Isabella  furnace  at  Aetna, 
1  Vim.  I  wo  225-ton  refrigerating  ma 
chines  were  installed  to  freeze  the  mois- 
■  ntrance  to  the 
blast    furnace,    with    I  I     making 

the   product    uniform,   since  all    thi 
constituents   in  in   "t    the   blast 

furnace  were  of  this  character,  and  the 
air  with  variable  moisture  content  was 
disturbing  factor.  The  refrig- 
erating plant  was  of  two  units  of  a 
nominal  capacity  of  225  tons  "i  ice  unit 
ing  effect  each.  Onlj  one  was  operated 
under  normal  conditions,  the  other  being 
held  as  a  reserve  unit  and  for  assistance 
in  case  of  abnormal  moisture  content  in 
tile  air.  The  moisture  which  passed 
through  the  furnace  under  normal  condi 
tions  was  approximately  40  gallons  of 
water  per  hour  per  grain  of  moisture  per 
cubic  foot  of  air.  and  at  times  the  con- 
tent w.i  1  1I3  over  300  gallons  of 
water  per  hour.  Tin-  temperature  was 
lowered  from  .So  to  28  degrees  Fahren- 
heit, and  the  moisture  content  lowered 
fii  mi  an  average  of  5  grains  to  con- 
siderably less  than  _>  grains  per  cubic 
foot.  The  air  handled  after  tin  blowing 
engines  were  slowed  down,  on  account  of 
increased  density  and  removal  of  the  mois- 
ture, was  34,000  cubic  feet  per  minute. 
About  10  tons  of  water  were  collected 
per  day  and  tin-  output  was  increased  from 
1  tons  of  iron,  with  _M4--pounds  of  coke 
consumption    per   ton    of   output,    to   450 

iron  per  day.  with  a  coke  con- 
sumption  of  1729  pounds  per  ton  of  out- 
put. Tile  blowers  were  slowed  down  from 
114  to  96  revolutions  per  minute,  and  the 
air  consumption  was  diminished  greatly, 
since    it    was    approximately    40.000    cubic 

minute  before  the  installation  of 
the  refrigerating  plant.  The  horsepower 
of  the  blowers  was  reduced  from  2700 
to  approximately  jooo.  wdiereas  the  refrig- 
erating plant,  operating  at  maximum,  took 
only  slightly  more  than  500  horsepower. 
'I  ins  development  represents  one  .if  the 
initial  installations  of  mechanical  refrig- 
eration in  this  field  ami  the  results  shown 
are  remarkable.  Since  that  time  many 
other  iron  works  have  installed  refrig- 
erating plants  with  even  greater  increases 
in  efficiency  resulting,  and  the  largest 
-ingle  order,  in  tons  refrigerating  ca- 
ni:in  e\:r  f.jv.-n  m  the  Unitsd  Sin.-s 
1  ntly  made  in  this  development. 

of  this  develop- 
ment with  a  view  In  investigating  tin- 
causes  of  increased  efficiency  are  not  only 
ing,  hut  present  a  number  of  re- 
markable features.  The  iron  production 
in  the  case  under  consideration  was  in- 
creased from  350  to  450  tons  of  iron  per 
day.     The   air   consumption    was   lowered 


from   4.1.1 1.  11   o-   3  1,000   .  iilii-     1.  .1    pel    11111 

■  1   total  amoun 
was   consumed   per  day.      In    fact    the  ii 

was    approximately    33    pi 
and    the   decrease    in    air   consumption   a 
cording  to    volume   was  approximately 
per   cent.      In    realil  y  mipti. 

rate    was    reduced    slight])     own 
ial    moisture   was    not    pn 

1  nl    ]n  '"In.  11.  'ii    nf    exhau 

Inn    .1    much    larger   quantity   of  S-, 
■    .   the   furnace  than  und 
former  conditions.   The  air  b\   prelimina 
1111.I. 'i  u  .  in    transformation  due 
the    elimination    of    water    vapor   and  t 
consequent  occupation  of  this  space  by  a  ; 
ditional  air  before  there  was  a  further  i 
crease    in    density    of    the    air    due    to   t    ' 
initial  cooling   .it   constant   pressure.     T 
fact    that     increase-     in    efficiency    of    tl 
in.  >st    inefficient    typi     1  >i    ail     1  "inpress- 
tin-     rotarj   pressure     blower,     is     possi! 
under  these  conditii  lis.  results  in  a  grca 
consideration    of   its    possibilities   in   dir 
air  compression  for  other  purposes. 

If  this  increase  in  efficiency  i-^  pi 
sible  at  tin-  low  pressures  and  low  e 
ciency  of  this  type,  undoubtedly  mi 
superior  results  can  lie  attained  uni 
conditions  where  these  limitations  on  1 
ciency  are  not  existent  to  this  ext< 
'I  hits,  a  three-stage  compressor  for 
compression  utilizing  mechanical  ret'i 
eration     for    the    operation    of 

inl   inn  '  coolers,  and  possibly 
aftercoolers,   presents   possibilities   for 
creased    efficiency   that   arc   most    rcni.i 
able.     The  further  fact  that   the   factori 
the   installation    here   mentioned 
certain     extent     in     opposition     only 
creases    the    possibility    in    its    further 
plication.      Thus,    the    cooling   of   the 
blast    for   the    removal    of   moisture   i- 
direct  opposition  to  the  heating  effect  1 
essary   for  chemical   action   in   the   proi 
in  in    of   in  hi.      Further   cooling   would 
move    more    moisture    and    incr. 
density  of  the  air  supplied   to  the  flow 
hut    this    cold    air    would    have    a    ehil 
effect    in    its    utilization    in    the   blast 
nace.     Undoubtedly  there  exists  a  hint 
temperature    below    which    the   air   cat 
be  cooled  without  loss  in  efficiency  dn 
this    condition,    but    it     was    probably 
reached     ill     the     installation     herein 
scribed. 

Absorption  Plant  Superior  to  Co: 
pression    System 

Again,  the  utilization  of  mechanical 
frigeration  in  its  various  types  and 
velopments  presents  possihiliti.--  •' 
correlation  with  air  compression.  R< 
.rating  machines  consist  of  two  I 
tically  standard  types,  the  ammonia 
pression  system  and  the  absorption 
The  compression  type  utilizes 
chanical  compressor  for  the  pn 
of  the  liquid  ammonia  or  refriger; 
fluid.  The  ammonia-absorption  sy 
utilizes  the  absorptive  power  of  water  1''1 
the  loss  of  this  power  with   rise  in 


igoo. 
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wrature  to  produce  the  same  result.    The 
nechanical  compressor  requires  st 
Mime    prime    mover     for     it-     operation, 
whereas    the    latter    utilizes    the    heat    in 
team    and    later    t>  :>  n    c •  > 1 1  - 

trnctcd  to  utilize  the  exhaust  steam  from 
any  source  for  this  purpose.  Thus, 
lie    installation     in     iron-blast     operation 
further  possibilities  in  the  utili/a- 
absorption  machines  for  in 
.    these    lam  i  iteil    h\ 

xhaust  steam  from  their  auxiliary 

blast-furnace  gases  dircctl 

.   can   be   operated   in   turn 
rial-combustion    motors    operated 
same   source,   but    in    practically 
1  nits  installed  to  date  dii  i  i 

':   with   the   compres- 

iystem.     The     ammonia-absorption 

other  hand,  possesses  pos- 

■  in    the    line    of    mechanical    re- 
in   itself    not     possible    with    the 

■-ion  type.    Thus,  the   efficiency    oi 
refrigerating    plant    is    de- 
upon    temperature    required,    and 
ti  mperatures    ; 
only   at   the   expense   of   lower   op- 
effieiency.     The  absorption 
iduce   low    temperatures   even    more 
tly   than   higher   ones,   and   this   can 
Ij  seen  from  the  fact  that  ice-mak- 
■•. illations    of    the    two    type 
rine   tanks   at    16  degrees    Fahren- 

roximately    for    the    com 
ind    o    to    10    degrees     Fahrenheit 
rption   system. 
in    the    utilization    of    mechanical 
ration    for    increased    efficiency    in 
n    the    absorption    type    is 
dly  superior.      Much   lower   tem- 
res    can    be    obtained    and    the    ex- 
team  from  the  air  compress 

the  refrigerating  plant  with   ease. 
■■•  er  temperature   obtainable   by   the 
tion  system  results  in  a  much  lower 
'  .re  obtainable  for  the  initial  sup- 
lir   and   a   corresponding   increase 
density.     The   volume   of  a  pcr- 
gas  is  directly  proportional  to  the 
temperature    if    the    pressure    is 
ined   constant,   hence   an   air   com- 
with    preliminary   cooling   of   the 
its    absolute   tempera- 
sults    in    an    increased    initial    ca- 
fully    too  per  cent.     When   the 
red  that   the  mois- 
■   moved   as    well    and    the   pres- 
ident upon  this  eliminated  and 

■  taken  by  an  additional  1  ' 

'lie  advantages   of  low   temperatures 
-eparation  are  at  once  apparent. 
if  air  could   be   cooled   to  abso- 
ro   nr    its    vicinity   and    maintained 
ring   compression,    practically    no 
aid  be  required  for  almost  limit- 
in,    and    work    would    be 
le    at    once    by    reheating    or    by 
t  diation  from  surrounding  bodies 
case. 

ting    effects,    in    turn,    would    be 

•ronounced    and    the    increase    in 

due    to   the    injection    of    wati  r 


i'h  diminution   in   .'.. 

dmost  in  dii 
to  the  temperature  range  p — ible 
in  the  I'.- 

111    efficiency    of    mechanical    re- 
frigeration   in   the   1 
and    the    after  \     interesting. 

Undoubtedly    refrigeration    in    the    inter- 
cooler  would  be  1111  re  efficient  than  in  the 

r.     The  fall  in  temperature  could 

be   made  even   great  increase 

in  density  resulting  on  this  account  would 
be   more   pronounced,   with  a   tremendous 

ui  ultimate  quantity  of  air  com- 

per   stroke   and   available    for  ex- 
pansion    purposes     under     normal 
lions.    The  effect  in  the  aftercooler  would 
be   a   function    largely   of   the   duration    of 

of    the    compressed    air    and    the 
If  utilized   directly 
with    a    small    reservoir   or    available    sup- 
ply   requiring    refrigeration    and    with    re- 
.  ml  the  ingress  of  water  or  steam 
before  utilization,  the  density  variation  be- 
tween    supply     and     utilization     could     lie 
made  enormous,  with  a  resulting  increase 
ency   at    this   end.      However,   me- 
chanical  refrigeration  at   this  point   would 

.  nearly  as  efficient  for  storage 
purposes  as  for  direct  mechanical  refrig- 
eration. The  utilization  of  the  exhaust 
or  waste  from  the  refrigerating  coils  could 

with  high  efficiency  for  j 
purposes,  and  when  the  fact  is  further 
considered  that  all  this  increase  in  effi- 
ciency could  be  accomplished  by  what  is 
now  considered  a  waste  product,  namely. 
exhaust  steam  in  this  price",  its  ap- 
plicability   becomes    at    once   apparent. 

The  utilization  of  liquid  air  for  refrig- 
erating material  for  this  purpose  would  be 
an  extremely  inefficient  process,  since 
practically  the  sole  source  of  liquid  air 
is  from  compressed  air  primarily  with 
a  very  small  efficiency  factor  in  its  pro- 
duction. Ainnn  nia  is  undoubtedly  best 
and  it-  efficiency  is  great  in  this  regard, 
since  it  utilizes  the  latent  heat  of  change 
of  state  for  the  production  of  refrigera- 
tion and  reduces  the  efficiency  of 
to  a  figure  comparabl  f   steam 

production  and  its  utilization   for  heating 
Undoubtedly  the   same  condi- 
-   hold   here  as   in  the 
-t    development.     Extreme 
would    prove    inefficient    due    to    the    fact 
that  the  cost  of  producing  the  n 
tion    would    more    than    balance    the    in- 

■  fficiency   resulting    from 

readily  shown  by  the  two  cases 
mentioned.  Liquid  air  is  unavailable. 
The    temperatures    while   not    ni 

are  too  difficult  and  expensive  to 
obtain. 

Ordinary  normal  temperatures  can  be 
readily  maintained  by  means  of  cold  water 
in  jackets  and  condensers,  and 
considered  an  efficient  process  in  com- 
parison to  heating  the  system  up  to  the 
.  'iere  the  radiation  loss  to  sur- 
rounding bodies  equals  the  heat  gained. 
The   fact   that  water  cooling  is   the   most 


that    mechanical    re 
inclusion 
nted  bj   the 
For    it-   availability   often    requires 

of   production.     Mechanical    refrigeration 
ive  .1   in.  ire  efficient   tempi  rature 
for   compression   and    has   a   certain   effi- 
ciency of  production  as  well.    Undoubted- 

comp 
low  normal  atr  npcratures  and 

approximate^    the   same   relativi 

on  the  temperature  scale  below  normal 
conditions    that     steam    and    other    prime 

above  the   1 

tn  ns,   would   prove   theoretically   thi 

.  especially  when  the  further  fact 
is  considered  that  what  is  today  prac- 
tically a  wa-te  product  in  air  compres- 
sion   becomes    immediately    available    for 

ind  is   limit  d 
only  by   the  design  and   cost   of  ammonia- 
absorption    pi  1  as   the   cold 

water  development  was  formerly  limited 
by  the  design  and  cost  of  pumping  in- 
stallations. 

Undoubtedly  the  time  has  come  in  the 

ammonia-absorption    d  for   its 

utilization   in  this  field.     With   mechanical 

paration   of  air 

for    compression     and     with     its     further 

m   for  increased  efficiency  during 

compression  itself,  with   its  utilization  to 

dreg,    and    it  n    by    an 

otherwise    wasted    product,    and    with    the 

further    possibilities    of    reheating    as    at 

present  practiced  in  its  effect  on  air  under 

no  doubt  that 
the  process  of  compressing  air  for  the 
transmission  at 

an  efficient  process,  if  m  t  on  a 
par  at  lea-t  closely  approximate  to  that 
of  electrical  transformation. 


The  loftiest  chimney  in  the  world  was 
put  into  service  at  the  large 
smelting  works  at  Great  Falls,  Mont., 
where  it  will  serve  to  carry  off  tl 
from  the  greater  part  of  the  large  plant. 
The  chimney,  which  is  built  of  brick,  is 
506  feet  in  bight  above  the  ground.  It  is 
50  feet  in  diameter  at  the  top,  and  in- 
creases gradually  in  diameter  to  tl 
The  flue  lust  chamber  in  which 

vertically  hung  wires  serve  to  take  out  the 
dust  from  the  smoke.  The  dust  is  re- 
moved from  the  wires  by  shaking  mech- 
anism and  falls  in  hoppers  in  the  floor, 
from  which  it  is  loaded  into  cars  in  a  pit 
below. — Scientific  American. 


At    Pearsons'   furnace.   Xetherton,   Eng- 
land,   a    recent    crank-shaft    breakage    in- 
:     it    piston    rod 

The    rod    was    cut 
through    close    to    the    cylinder    gland    by 
means  of  an  oxyhydrogen  blow  pi] 
bight  from  the  ground,  showers 
ing  metal,   etc..   made   the   work   unusually 
difficult,  but  it  occupied  only  35  minutes. 
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Repairing   a  \  crtical  Steam  Engine 

K  \V ANAI.H 

vertical  engine  was 
•   h    -  decided  to  put 
iportunity. 
nk  pin  attached  to  a 
dt>k  crank,  and  it  may  be  noted  how  the 
i    taper.     The   engine 
11   running   for  years  and   no  dif- 
fer   experienced    in    keeping 
i;    in   daily   operation    except    thai 
casionally  fitting  the  b  thi   tapered 

pin.     Lately,  however,   it   became  difficult 
t'    keep  the  brasses  in  line,  so  it  was  de- 


bolt  screwed  into  the  piston.  In  this 
way  the  piston  and  rod  were  removed 
front    the    cylinder  on    some 

•ards    so    as    to    prevent    any    grit 
from  finding  its  way  into  or  around  the 
-learn    packing    rings.      Fig.    J    illustrates 
an  elevation  of  the  piston  and  pi-; 
and  Fig.  3  is  a  plan   view  of  the  piston 

viewed  from  the  follower  end.  Upon  in- 
specting the  piston  it  was  seen  that  the 
follower  was  cracked,  as  indicated  by  the 
irregular  lines,  and  a  large  piece  was 
knocked  or  broken  out  of  the  follower 
at  B.  The  three  holes  (".  I)  and  E  are- 
core  holes  (the  piston  being  hollow),  and 
the  core-hole  plugs  was  unscrewed 
abi  ut  half  way  out. 


position  by  means  of  a  washer  and  nut 
This  piece  of  wire  acted  as  a  radial  am 
and  was  of  assistance  in  finding  the  centci 
of    the    cylinder    in    one    direction.      Ii 

r  direction  the  line  ci  i  ild  be  mi  ran 
along  the  arm  to  find  the  center.  Thi 
line  was  dropped  through  the  cylinder  an< 
stuffing  box  and  the  lower  end  was  at 
tached  to  another  radial  arm,  a 
in  Fig.  5.  The  arm  is  also  shown  ii 
Fig.  4  lying  inside  of  the  engine  bast 
The  lower  arm  is  attached  to  a  piece  0 
board  by  means  of  a  bolt  and  washei 
The  device  was  inserted  in  the  engine  ha- 
and  held  in  position  by  means  of  tw 
weights.  The  line  was  now  made  tai 
and    by    swinging    tin-    arms    and    movilt 
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cided  to  have  the  pin  taken  out  and  a 
:e.  There  be- 
nch a  job  in  the  en- 
gine room,  the  crank  shaft  and  disk  were 
taken  out  of  the  engine  bearings  and  sent 
to  the  makers  of  the  engine,  it  being 
thought  that  the  builders  of  the  engine 
were  best  equipped  to  do  the  job,  and  be- 
sides it  happened  that  the  shop  of  the 
builders  was  in  the  vicinity. 

While  the  crank  shaft  was  away  in 
the  shop  two  of  the  assistant  engineers 
were  detailed  to  overhaul  the  engine,  take 
out  the  piston  and  valve  and  inspect  them, 
and  also  note  conditions  inside  of  the  cyl- 
inder. The  cylinder  head  was  removed 
and  a  chain  tackle  was  attached  to  an  eve- 
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As  it  was  necessary  to  wait  for  the 
crank  pin,  there  was  a  line  opportunity 
offered  to  have  a  new  piston  inserted  in 
the  cylinder,  so  the  makers  were  given 
the  engine  number  and  a  piston  very 
arrived.  It  was  decided  to  run 
a  line  through  the  engine  the  moment  the 
crank  shaft  was  back  in  position,  and  try 
and  locate  the  cause  of  the  crank  pin 
wearing  tapered. 

When  the  crank  shaft  arrived  it  was 
'  ;i  and  a  line  was 
dropped  through  the  centers  of  the  cyl- 
inder stuffing  box  and  crank  shaft,  as 
shown  in  Fig.  4.  A  heavy  piece  of  wire, 
bent  as  shown  at  the  top  of  Fig.  4.  was 
placed    on    a    cylinder    stud    and    held    in 


tin  line  along  the  arm,  the  exact  ecu 
of  the  cylinder,  stuffing  box  and  cr 
shaft    were    quickly    located. 

In  order  to  learn  if  the  disk  was  par; 
with  the  line,  the  disk  was  rotated 
four  positions  as  shown  at  J,  -',  3  an 
in  Fig.  4.  The  disk  was  lightly  cen 
punched  so  that  the  same  point  on  l 
disk  would  be  used  at  each  new  posit1- 
The  four  small  circles  indicate  the  cr  * 
pin  at  the  four  positions.  Reference* 
Fig.  6  will  show  how  the  caliper  I 
used  to  determine  the  parallelism  of  lC 
di-k  and  line.  In  order  to  pass  the  ci  ■ 
pin  beyond  the  line,  it  was  necessar  " 
pull  the  line  to  one  side.  Accute 
measurements    were    taken,    and    it    u 
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ound  that  the  shaft  and  crank  pin   were 

perpendicular    to    the    line    and    the    di-k 

fectly  parallel.     It  was  thus  clear 

hat  the  shaft   and   pin    were   in   line  and 

did   not    occur    from    any    fault 

n  the  engine  ahnement.     Further  investi- 

leveloped   the   fact   that   the  crank 

along   the    tapered    pan. 

iston    packing    rin^s    are    made    in 

hree   part-,   a-    shown    in    Fig     7.    and    a 

11   of   how   tin    piston   rings   were 

:    to   the    cylinder    may    lie   of    in- 

t  heavy  copper  wire 

ch  bent  at  right  angles    ind  placed 

e  cylinder,  as  shown  at  A  and  B, 

'  wire  within  the  cyl- 

irere    hammered    out    to    suit    the 

the  counterbore  and  were  -paced 

t   equal    intervals    around    the    it 

lcr.  The  piston  was  now  raised 
chain  tackle  and  lowered  into 
A<  the  piston  entered  the 
ire  the  bent  wires  acted  to  com- 
e  packing  rings  into  tin 
r  the  follower  passed  the  wires 
1     taken   out. 

the    engine    was    put    together    it 

under  a  friction  load  during  the 

•it  of  the  crank  pin  and  cr 

■id  main  bearings,   and   when   the 

nt  was  as  close  as  it  is  practical 

engim  ted  on  its 

luties,   proving  that   the   job   was 

tly  satisfactory  in  all   respects. 


Electric    Motors   for  Industrial 
Plants 


i'.v  YV.  E.  Crane 


:    in    a    small    power 
electric  drive,  I   found   tin 
The     motors     were     already     in 
me  of  them  being  too   large   for 
k,    and    the    power    factor    low    in 
;ice.      The    current    was    supplied 
teal  electric  companj 
■-volt  system.     By  supplying  their 
rent    and    keeping    it    up    to    225 
•leant  a  still  lower  power  factor, 
rd  of  the  meters  on  the  motors, 
rd   and   the   diagrams   from 
lie    that   had   been    in    use, 
"f   I/O  horsepower. 
they  had  run  by  steam  they  had 
exhaust   for  heating  the  factory 
r.   and   during   the   summer   they 
about    25   per   cent,   of   the   ex- 
r   heating   dry   rooms   and    for   a 
'  r    furnishing    hot    water.      The 
-tire  carried  had  been  2  pounds. 
'  in  a  single-cylinder  engine  under 
nditions  meant  a  consumpt 
I  not  less  than  28  pounds.     I  pro- 
put  in  an  engine  to  require  but 
:     pounds    in    winter   and   about    17   in 
r.     They   had    an   available    steam 
from    tubular    boilers     of    100 
Hinds. 
A    tandem    engine    was    selected,    with 


11.I   _•)    bj    1-   and    running 
solutions    per    nun    I 
lortioned,    noncondensing    tandem 

engine    and    when    so    run    should    deliver 
a   horsepower   from  23]  ..   pound-   ■  : 

The  exhaust  piping  from  the  low-pressure 

cylinder   i>    shown    in    plan    in    tin 
panying   sketch.     Thi  used   is 

the   siphon    injector    and    not    shown. 

In  the  exhaust  leading  to  the  condenser 
are  placed  a  tee  and  an  exhaust  relief 
valve    and    thi-    pipe    leads    to    the    exhaust 

system.    Attached  to  the  ell.  look 

valve,    and    thin    the    regular    vcrn 
to  the  cond(  1 

From  the  receivei   1 
with  a  pipe  in  which  is  a  pressurc-reduc 
reduce    from    the    receiver 
pressure    of.    probably,    30    pound 

pounds  and   thi-   opens   into  a   4-inch   pipe 
es  to  the  dry   rooms.      In  this  pipe 
top    valve    and     connected     to     tin- 
same  pipe  is  a  4-inch  pipe   from   the  main 
exhaust  heating  pipe,  with  a   stop  valve. 

The    operation     i<    as     follow-:       When 
using    the    exhaust    for    heating    l1 
denser  is  idle.     All  the  steam  goes  through 


PLAN    or   EXHAUST    PIPING 

the  low-pressure  cylinder  and  the  exhaust 
from  it  goes  to  beat  the  shop  and  dry 
rooms,  the  back-pressure  valve  in  the 
exhaust  pipe  maintaining  the  requisite  2 
pounds  pressure,  should  there  bi 
exhaust.  If  not,  it  must  he  supplemented 
by    steam    from    the    boiler. 

Should    the    shop   he    sufficiently    warm 
necessity    for   heat,   the   engineer 
shifts  over  the   stop   valves   from   the  ex- 
haust to  the  receiver   for  the  dry  rooms, 
-tart-  thi  ight   from 

the  back-pressure  valve  and  the  engine  be- 
comes a  condensing  engine,  using  steam 
from  the  receiver  for  heating  the  dry 
rooms.  The  exhaust  relief  valve 
tirely  automatic,  opening  when  there  is 
no  vacuum  and  closing  when  the  con- 
denser starts. 

The    engine  irly    well    bal- 

anced, as  when  the  condenser  is  in  opera- 
tion about  25  per  cent,  of  the  -team  is 
going  in  another  direction  and  the  re- 
ceiver pressure  will  In-  less  When  the 
condenser  is  not  in  use  the  low-pressure 
cylinder  gets  about  25  per  cent,  more 
steam  and  a  higher  receiver  pressure. 
Just  what  receiver  pressures  in  each  case 


will     gh  nomj     cannot 

be    told    until    it    ha-  !    out    in 

mj    promised,    it    was 
j    thai    the  <  pment   be 

highly   efficient,  a-  where  there  ari 
trie  measuring   instruments   11    readilj    be- 
comes ti 

i'i  taking  diagrams  from  the  engine  I'."! 
a  number  of  the  mot  ii  ut  and 

the  easii  st  way  1         '.  cr  that  i-  to  put  in 

a    big    generator,    oiu  large    to 

load    with    wattless 
current,    the    excuse    being    thai 

current  is  not  energy  and  doe-  not  take 
energy  from  the  engine  and  110  harm  is 
(lone. 

While    it    is    true    that    wattless   current 

'    represent    power,    it    is    also   true 

that    it    causes    just    as    much    heating    as 

rgy    current.      Consequently,     if. 

per  cent,  of  the  current   i-  wattless. 
the  useful  current  can  he  only  80  pi 
of  the  maximum  capacity  of  the  generator, 
and  the  '  1  rj   onlj  80  p 

>.ul    which    it    could    carry    if    the 

current  did  not  lag — that  is.  if  the  power 

.ere  100  per  cent.     The  larj 

are    for    their    work,    the 

will  he  this  lagging  current,  the  lower  will 

he   the  power  factor  am!   thi 

nerator  carry   in   actual    em 
power. 

If   we   put    in   a   syn  itor  and 

over-excite   it-   field   magnet,   it   will 
a   leading  current   to  tlow  in  the  line  and 
the  lag- 
ging    current     caused     by     the     i! 

and    put    the   power    factor    up   to 
100   per    cent.,    then! 

■  carry  it-   full  load  without  over- 
heating.      Without       SUCh       compensation. 

however,  and  with  extra-big 

an    extra-big    generator,    the    plant    must 

operate  inefficiently. 

With    direct-current    drive    there    is    the 
commutator   problem,   and   to   avoid  com- 
troubles     with     full     and     over 
Ii  aded  machim  -  ii   h 

11.011  to  put  in  mot,,r-  "amply  larye." 
While  tl  efficiency,  there  was 

no  trouble  with  lagging  current  and  the 
generator  had  only  to  turn  out  the  energy 
current  required. 

Induction  mi  0  commutators 

and  therefore  give  110  commutator  trouble 

and    can     he    overloaded     without    giving 

trouble   up   to  a   point   where  they   slacken 

ind  -top. 

The    qi  ton    raised    whether 

for  the  maxi- 
mum load  or  the  average  load.  Suppose 
we  have  a  drive  that  requires  a  maximum 
power  of  too  horsepower  ami  an  average 
of  70  horsepower.  It  would  help  us  to 
know  how  often  and  for  how  long  the 
maximum   load  and    for  a  di- 

rect-current motor  it  might  not  he  unwise 
tn  install  a  motor  of  too-horsepower  ca- 
pacity, but  it  would  be  unwise  to  install 
an  induction  motor  of  that  size  because 
of  the  effect  of  the  lagging  current :  such 


POWER  AND    1I11-:  ENGINEER. 


( >ctob<  r 


igog 


re    than 
- 

■  I  carry 

With  -    mentioned    in    the 

tide  tlu-  "til 

and  cut  out   some  of  the 
thers    for 

smaller. 

If  then  the  whole  capacity  .of  the  pen- 
cil rrom.  put 

■ 

'hers,   or   run   one  empty   with   an 

In   another   case   a    factory   owner   pro- 


Catechism  of   Electricity 

1085    What   /-"iii    of   brush   holder   is 
used  on  the  motor  just  described! 

1   the  brush  li  iw  n  sep- 

arately in   Fig-  .514-     The  carbon   brush   ;• 
is    held    against    thi  r    by    a 

lever  arm  a,  actuated   by   a   spiral   spring 
tud   »   upon  which  the 
lever   arm    i-    pivoted.      This    spring   pro- 
vides     .1      practically      uniform      pressure 
throughout   the   whole    life   of   thi 
An    auxiliary    spring    /.    formed    fl 
spring  steel,  is  attached  to  the  under  side 
of  the  lever  arm  and  has  the  pn 
gree  of  flexibility  to  allow  the  bi 


away  with  the  need  of  a  sliding  base.  1 
also  lakes  up  any  jarring  thai  \\..ii! 
otherwise  In-  transmitted  from  tin  drift 
machine  in  the  motor  armature. 

1087     Explain    the    construction 
belt  tightener. 

The   belt    tightener    consists,    primarilj 
of   a   cast-iron    ring   r   with   an   adjustab; 
arm    c    carrying   an    idle    hinder    pulley   II 
The   .inn   (•   with    its   pulley   may  he  set  j| 
any  position  necessary  to  produce  the  r'l 
quired  binding  effect.     Tin-  picture  shov  \ 
a    driving    pulley     in    of    smaller    diamel 
than  the  standard  driving  pulley    furnish, 
with    moti  1  s   not    equipped    with    the  idl 
attachment. 


FIG.   314.     BRUSH    HOLDER    t/SFIi  ON    THE   GEN- 
ERAL ELECTRIC   motor  SHOWN 
IX     FIG.     312 

change  from  shafting  to  induc- 
tion-motor drive.  Hi-  machines  were  all 
alike,      i  that   he   get   his   gen- 

erator for  his  full   engine  capacity,  as  he 
add   another   small    shop,    set    his 
It  from  the  jack  shaft, 
group    such    machines   as   could    b 
readily  and  get  a  motor  for  the  group  and 
take  readings,  and  thus  learn  the  size  of 
quired ;    then    put    in    m    I 
than    actually    needed.      When    all 
was  ready,  the  generator  was  to  he  moved 

as  to  drive  direct  fr 
engine  and  the  shaftin  taki 
at  leisure. 

He  turned   it  over  to  an   elect n 
pany   which    sold   him   his 
concluded     they    could     estimate     closely 
enough    for   the    size   of   the   motors   and 
get   them    "big   enough."    with    the    result 

«me  55  ho- 
they  have  160  horsepower  of  mo- 
plus  ampere  capacity  taken  up  with  watt- 
less  current,   leaving   no   margin    to   turn 
out  more  energy  current  for  the  addition 
to   his    f; 

Is  it  wiser  for  him  to  change  his  drives 
■   get  decent-  for  the 

generator   large   enough    to   take    care   of 

all    the    wattless    current    and    u 

large   part    of   his   engine    power 

care  of  the  larger  friction,  wind  r< 

and    heat    losses,    with    a    possibility    of 

having  to  get  a  larger  engine? 


GENERAL    ELECTRIC    MOTOR   SHOW  N    IN    FIG.   JIJ.    EQUIPPED 
WITH    A    BELT    TIGHTENER 


follow  any  irregularities  of  the  com- 
mutator due  to  wear.  A  flexible  copper 
pig-tail  c  prevents  the  passage  of  any  ap- 
preciable   current    through    the    springs. 

1086  What  is  the  use  of  the  arrange- 
ment shown  in  Fig.  315? 

It  is  a  belt-tightening  attachment  such 
js   is   frequently   used   on   motors   of.  this 


TIC.    3l6.      IN-CLOSED    DIRECT-CURRENT     MOTOR 
MADE  BY  TRIUMPH  ELECTRIC  COMPANY 

kind  to  permit  setting  the  motor  at  a  short 
distance  from  the  driven  shaft  and  to  al- 
low the  use  1  f  a  small  driving  pulley. 
The  belt  tightener  gives  a  greater  arc  of 
belt  contact  on  the  driving  pulley,  thereby 
decreasing  the  amount  of  belt  slip  without 
excessive   belt    tension,    and   it   also    does 


1088  Illustrate  ami  describe  an  inch. 
type  of  direct-current   motor. 

Fig.    316   shows    an    inclosed    direct-c 
rent  motor  built  by  the  Triumph  Elect 
Company.      The    cover    n    completely 
closes  the  commutator  end  and  is  held 
place  by  the  bolts  a,  c,  etc..  which  sci 
into  the   frame   hi.     A   similar  cover  li 
wise    incloses   the    pulley    end    of   the   1 
chine.     Tile  main  leads  are  brought  up 
run    through    insulating    bushings    to 
terminals  at  (/.     One  of  the  characteri  I 
features    of    this    particular    make   of 
closed    motor    is    its    close-grained    S 
frame,    which   makes   the   machine  sm;i  ' 
for  the   same   output    than   would  be  1 
sihle   with   cast    iron.      The   ma;  1 
are  also  of  steed   cast   into  the   fl 
are    equipped    with    removable    lamin; 
pole  shoes    which    hold    the    field-mai 
coils  in  place. 

1089  What  kind  of  motor  is  that  sh 

317  ' 

A    hack-geared    direct-current 
motor  designed  for  driving  machine  1 
or  other  slow-speed   apparatus.     The» 
ject   in   using  the   gears  and  con 
i-,  to  git  a  considerable  reduction  in  s 
with   rigid   drive   or   with   minimum 
space.      Aside    from    the    absence   of  'e 
end   covers,   the   general   design   and     ' 
struction   of   the   motor  is   practically  'e 
same  as  that  of  the  motor  in  Fig.  .1 

1000     Describe    the    machine   show  '" 
Fig.  3'S. 

This  is  a  vertical  direct-current  O'"   r" 


317-     BACK-GEARED   DIRECT-CURRENT    Mo- 
ot  OF    TRIUMPH    ELECTRIC    COMPANY 


POWER    \\l>    niK   ENG1 

Wheeler    motor    for    special    application 

under  conditions  which  make  the  ordinary 

fl  motor  impracticable,    ["he 

frame  ■'  iron,  with  field-magnet 

welded  into  the  frame. 

'I  he  armature  core  is  oi  the  usual 

and   laminated  n,   wound   with 

oils  are 

wound  on   bobbins   which 

<    held  in  place 

iooi  ,„  p{g 

me  radial  departures  from 
ordinary  direct-current  />>..■. 
Yes;     the    construction    of    thi 

frame  is  peculiar  to  this  particular 
•■    which    is    built    by    the 
Northern  Electric  Company. 

1092    Illustrate   and   describe   the   con- 
struction   of    the    magnet    frame    of    this 


017 


FIG.   318     CROCKER-WHEELER   DIRECT-CURRENT 
MOTOR  OF  THE  VERTICAL   TYPE    • 


I       DIRECT-CURRENT    MOTOR     BUILT    BY     NORTHERN     ELECTRICAL    COMPANY 


FK;.    321.     NORTHERN    DIRECT-CURRENT    MOTOR 
SHOWN    IN    FIG.   320.   FITTED   WITH    COM- 


n»  320.     OUTLINE 
CIRCUIT  IN   TH 


OF    THE    IRON     MAGNETIC 
E   NORTHERN    MOTOR 
FIG.  319 


Referring  r 
outline   of   tl 

of    the    machine,    it    is    claimed    that    the 
internal  •    maintain    a    stable 

neutral    position     for    the    brushes     under 
overloads.     The  recesses  r  formed  in  the 

increase     the     heat-radiatii 
pacity   of   the   motor,   thus   permitting   of 
comparatively  high   ratings. 

1093     For  what  hind  of  service  is  this 

It  was  originally  designed  for  direct 
driving  of  machine  tools,  but  it  can  also 
be  used  for  belt  drive.  When  fitted  with 
a  sheet-steel  cover  at  the  commutator 
end.  as  shown  in  Fig.  321,  it  is  especially 
well  adapted  fi  r  driving  grinding  ma- 
■  thi  r  service  where  the  air  is 
dust-laden.  It  will  be  noted  the  bearings 
are  supported  in  bonnets  or  end  shields  ,-. 


322.      DIRECT-CURRENT     MOTOR    BUILT    BY 
THE    WESTERN   ELECTRIC  COMPANY 


P<  >W  ER  AND  THE  ENGINEER. 


.-.  hich  are  held  in  pos 

l 

les  have  a  dif- 

■ 
ns   indicated   in   the   sectional    view.    Fig. 
323.    T.  mbraced  by  the  field- 

:, lately  circular 
suiting   in   a   small   average 

length  per  turn  of  field  coil  which  makes 
in  efficiency.    Th( 
irved    ami    intersects    the 
armature    periphery     at     an     acuti 
The  pole  piece  is  elongated  in  such  a  way 
that  a  rectangular  pole  face  of  large  area 
over  which  the  field- 
oil   can  be   readily   slipped.     The 
field   ma  lar  and   the   frame   is 

•eel  in  a  single  piece.     This  type 
of  machine  is  built  by  the  Western  Elec- 
pany. 
1095     Describe   the  construction   of  the 
other  parts  of  this  motor. 


Electric  Ignition  on  Large  Gas 
Engines 


Instead   of  magnetos  or   induction  coils 
which     are     largely 
medium-sized   work   modem 

mploy  frequently  what  is  termed 
in  Europe  "arc-light  ignition,"  a  system 
which  precludes  breakdowns  and  failures 
almost    entirely    and    should    therefore    be 

d  where  greatest   reliability 
eration    is    desired.     Arc-light    ignition   is 
!    either    with    single-pole    or    witli 
double-pole    ii  of    the    current. 

The  first  method  possesses  the  disad- 
vantage that  in  case  of  a  ground  joint 
short-circuit  or  an  overbridging  of  the 
isolating  section  of  the  commutator,  the 
igniter  box  is  apt  to  receive  current,  which 
premature  ignition.  The 
second  -  a  guarantee  against 


FIG.    323.     SECTIONAL  VIEW    OF   THE    WESTERN   ELECTRIC   MOTOR  SHOWN   IN   FIG.  32 


The  bearing  brackets  e,  etc.,  are  of  cast 
iron,  and  are  fastened  to  the  ends  of  the 
frame  by  means  of  bolts.  The  bearings 
are  cast  integral  with  the  brackets  and 
are  provided  with  oil  wells  f.  and  oil  rings, 
V.  They  are  lined  with  sleeves  o  of 
special  bearing  metal,  which  it  is  claimed 
has  a  low  coefficient  of  friction. 

The  brush  holders  hi,  Fig.  322,  which 
are  of  the  box  type,  are  mounted  in  a 
fixed  position  on  the  arm  of  the  bearing 
bracket  h.  The  brushes  arc  of  carbon. 
The  field-magnet  coils  are  form  wound, 
and  after  being  insulated  and  wrapped 
with  tape  for  mechanical  protection  they 
are  treated  with  a  moisture-proof  insulat- 
ing varnish.  They  are  securely  held  in 
place  on  the  poles  in  an  inclined  position, 
as  shown  in  Fig.  32.1.  so  that  the  surfaces 
of  the  coils  form  oblique  angles  with 
the  direction  of  the  air  currents  generated 
by  the  rotation  of  the  armature,  resulting 
in  a  rapid  dissipation  of  the  heat  gen- 
erated in  the  armature  and  field  coils. 


one  of  the  troubles  mentioned,  namely, 
ground  circuiting,  but  not  against  over- 
bridging  of  the  commutator,  since  the 
igniting  apparatus  receives  current  for  all 
that. 

An  arc-light  ignition  device  built  by  the 
Felten  Guilleaume  Lahmeyer  Works,  at 
Frankfort-on-Main,  Germany,  possesses 
the  advantage  of  not  being  susceptible  to 
any  of  the  disturbances  outlined.-  This  is 
obtained  through  a  special  arrangement  of 
connections  (wiring  diagram),  which  is 
diagrammatically  presented  in  the  accom- 
panying sketch.  The  scheme  shown  serves 
for  a  double-acting  tandem  engine.  The 
essential  feature  of  this  connection  is  that 
the  hammer  part  of  it  and  the  igniter  box 
are  short-circuited  within  themselves  dur- 
ing the  time  while  ignition  is  not  desired 
to  take  place.  With  this  connection  a 
ground  circuit  or  an  overbridging  of  the 
isolating  section  of  the  commutator  will 
produce  a  complete  short-circuit,  which 
causes  burning  out  of  the   fuse,   so   that 


the  current  is  interrupted  and  cannot  p: 
on   to  the  igniter  box. 

For    rci.uib    of    reliability    it    is   alwil 

ii  1''  for  each  combustion  cha- 

ber  two  hammer  d<  liter  box. 

Therefore,   in    the   drawing   eight   of  th 
are    shown,    although    there    are    only   f  1  \ 
combustion  chambers.      The  complete  ig  - 

tion  outfil  consists  apparai 

which  is  common  for  all  igniter  bo>, 
usual])  nn  mntcd  on  the  cam  t 
secondary  shaft,  and  the  hammer  p, 
which  is  fastened  to  the  cylinder,  actf 
on  the  ignition  boxes,  mounted  intern«| 
The  contact  breaker  has  a  set  of  brust 
ch  ignition  chamber,  which  cl<» 
the  current  at  the  moment  of  tiring.  '4 
current  flows  then  over  the  hammer.* 
the  ignition  box.  The  hammer  pari  a 
turn  attracts  an  anchor,  or  armature,  t 
lever  of  which  strikes  against  the  turn  c 
lever  of  the  igniter  box.  win  1 
circuit  is  interrupted  and  a  light 
produced    between    the    contact    poinfc 

ol    the   igniter  box,   which 
ignition. 

The  hammer  part  is  essential  for 
sure  and  safe  action  of  the  an 
since  it  is  the  only  guarantci  ol 
the  light  arc  is  formed  independen 
the  friction  in  the  igniter  box  at  a 
tain  moment,  and  with  greatest  exact 
The  forces  operating  during  each  bio 
the  hammer  are  large  enough  to  1 
come  all  internal   friction  that  ma 

The  contact   device  consists  of 
cast-iron   casing  mounted   on   tin 
the    gas    engine.      Fastened    to    its 
side  is  the  brush  holder,  which  is  ca 
of  being    turned   by   about    50  di 
as    to   allow    of   adjustment    of   the 
of  ignition  (early  and  late  ignitioi 
it    is   desirable,    in    double-acting 
that   the  point  of  firing  in   the   front 
11    chamber   is   diverse   by   a  ci 
amount  from  that  of  the  back  co 
chamber,   the   brushes   are   capable  1 
ing  shifted  by  about   10  degrees,  rein 
to  each  other.     This  is  done  by  loo 
the   brush    bolt    and   adjusting   the 
in  the  desired  direction. 

Switches   are   provided    in   the   ca- 
casing,  allowing  one  to  switch  the 
ent    hammer    devices    in    or    out    : 

may    require.      For    instani  e, 
hammers   are  provided   for  each 
tion  chamber  cither  both  may  bi 
in  together  or  only  one,  or  the  tu- 
be   switched    out.      Moreover,    the 
contains  a  double-pole  fuse  for  eacl 
mer  device,   which   is  easily  accessi 
removing  the  upper  cover.     At  the  '  : 
end  of  the  contact  apparatus  is 
a    double-pole   main   switch,   b) 
which  all  actions  can  be  interrupted   m 
time.     The     conductors     are     intr 
through  a  gas  pipe  located  at  tin 
end:  they  are  therefore  protected    W 
mechanical      injuries.      The      doul  -P™ 
switch  and  the  handwheel  serving 
the  brushes  can  either  be  arranged  t  tfi 
right-hand  or  at  the  left-hand  side  f  die 


P<  '\\  IK    \\l>    I  III     I  \CI  SEEK 


big 


The  <li  v  ice  i.. m. mi-   four  sets 

f  brushes  for  double-acting  two-cylinder 

anel    two    ■-ils     for     single-acting 

The   hammer   pari    proper   also 

ng  ea>t-iron  casing  from  which 
if  hammer  shape  pre  jeots  1  his 
mil)    connected  with   the  anchor, 

ously    l limed    b)    .1 
amount    when    the   I'lirrini    flows 
ihc  magnet  i- < ■  i I ~   The  lever  thcre- 
■  Tin-  the  same  motion  ami  on  it- 
'll against   the  lever  of  the 
I'his    motion    ma>    he   either 
right-handed,  as   the  con 
of  the  engine  tnaj    reipiire       The 
re  preferably  manufactured 
engine    builders    themselves,    since 
nstruction  depends  largely  on  the 
the  cylinder. 

11  apparatus  of  thi-  description 
Ih  built  for  .1  tension  of  (>;  volts, 


Gas    Engine    Cooling  \\  ater  Tem- 

perature  and  Valve  Stem 

Pitting 

1!\     ROSSITER    HOLBROOK 


lii    a  is-i  ngini     and 

■    plain    situated   near    New    York 
City,   the   engineer   has   had    trouble    with 
acids    forming   from   the  combinati 
water  and  the  producer  gas.      I  lie  engine 
in    questi  hree-cylindei 

type   and    approximate!)    three   years   old, 
and  the   valve   stems  enter  extensions  at 
the  side  of  the  cylinder.    After  running  a 
11  hour-  .1  day,  it  wa-  found  that 
live  stems  were  verj  badlj 
and  pitied  and  the  engineer  concluded  that 
it    wa-    due   to   acid    formation.      He   dis- 
thal  the  causi   ol  this  acid  forma 


•IKIXi.    |e|.\C.R\M     Fok     vki-ll..ll!     li.MIION    OX    IKIl'lll.l      U'TIXCI     r  AN  DEM    GAS     ENGIN] 


led  i"  tin    light 

net    by    means    of    a    resistance.       In 
e-pha-c-current    plant-    where    the    re- 
red    current    i-    generated    In     the    ex- 
t   1  batten   i-  required,  which  delivers 
rent  while  the  engine  i-   stopping,  and 
eh  can  lie  loaded  during  operation  from 
exciter.     At   65    volts   the    igniter    re 
'■  ampere-,  but  this  nnlv    dur 
:    moment    while    the    contact 
-    the   current      Tin    batten 
'I-   therefore    to    possess    nnl\    a    small 
ncity   and    maj    deliver   current    to   all 
these  ari    not   all  active    al 
same  time      Arc-light   igniters  of  this 
"riptinn  are  being  used  by  a  number  of 
most    prominent    German    gas-engine 


V  movement  i-  under  foot  in  Germany 
t  utilize  the  flow  due  to  the  tides  in  a 
r  nch  of  the  Elhe  river  to  generate  elec- 
ta power. 


tie  11  was  that  the  water  circulated  through 
the  valve  stems  was  too  cool  and  made 
them  -weal.  This  moisture  coming  in 
contact  with  the  gas  formed  a  reaction 
iliat  created   the   re--uli   mentioned 

To  .obviate  tbi-  difficulty,  the  engineer, 
instead  of  telling  the  manufacturers  that 
their  engines  were  no  good  and  • 
and  fix  it  up,  took  the  matter  in  his  own 
hands.  He  bought  enough  chrome-nickel 
make  ilie  steins,  bond  them  out 
irculation  as  the  others  had  been 
inadi  and  turned  them  de  urn  to  lit  the 
guides.  Me  then  look  tin  water  from  the 
cylinder  jacket,  which  was  at  a  higheT 
temperature  than  that  formerlj  used,  and 
circulated  lbal  through  the  valve  stem-. 
The  combination  of  the  liner  grade  steel 
■Mil]  the  higher  temperature  of  the  water, 
which  prevented  the  sweating,  attained  the 
de-ireil  object  of  preventing  the  pitting 
of  the  Stems.  The  writer  -aw  the 
stems,    which    were-    installed    nearly    two 


id    there    1-    not    a    mark    on 
them. 

\n  engineer  in  another  plain 

I11  \  ing   tre  llblc  of  a  -iiiiil.u    .  -h.ir.ii  In      I  he 

exhaust  pipe  from  In  1   single- 

acting  horizontal  engine  runs  into  a  tank 
of  water  to  muffle  it.  This  exhaust  pipe 
was  literally  eaten  up.  He  1-  no«  re- 
placing the  pipe  with  cast  iron;  this  will 
probably  last  somewhat  longer.  Ii  would 
I  1. -Hirers 

■  I    some   waj    to  eliminate   these 


Boiler  Explosions  in  England 


\  pat  li.niiiiii.il  v  pape  1  reo  ntlj  issued 
comprised  a  report  to  the  secretarj  of 
!  iard  ol  Trade  on  trie  working  of 
the  boiler-explosion  acts,  i*1-'-1  and  iX'X>. 
during  the  year  ended  June  30,  1908.  Ii 
-how-  thai  i,j  preliminary  inquiries  and  it 
formal   investigations    have   hem   held    re 

boilet  explosions  which  occurred 
during  the  year.  Of  these  7.i  explosions, 
36  resulted  in  loss  of  life  or  personal  in- 
jury,  33  persons  being  killed  and  50  in- 
iured.  While  the  number  of  e 
i-  slightly  above  the  average  for  the  pre- 
vious   twenty  five    years,    the    number    of 

killed  or  injured  i-  below  the 
average. 

The  11  formal  investigations  showed 
dial  in  no  case  was  the  explosion  really 
unavoidable,  although  one  case  was  due 
to  water  hammer,  and  in  another  case 
a  fine  was  laid  against  a  superintendent 
fot  oversight  in  supervising  the  cleaning 
of  a  boiler.  The  lines  ranged  from  $25 
ml  were  borne  bj  the  individuals 
hi  lil  to  I"  responsible.  In  6  of  the  11 
formal  cases  this  meant  the  owners.  Of 
the  total  of  73  cases,  30  were  laid  against 
owners,  and  among  the  others  were  four 
engineers,  one  foreman  of  work-,  one 
boiler     foreman     and     one     meeh.iin  In 

previous     inspection     had     not 
shown  defects,  and  in    [8  cases   tl 

inspection.  The  types  of  boiler 
and  other  apparatus  involved  were  Mori 
/ontal    multitubular,    16;    vertical.   8;   cyl- 

7:  locomotive,  2;  water-tube,  _■ : 
tubes  in  steam  ovens,  2;  heating  apparatus, 
.1 :  -ham  pipes,  stop  valve--,  chests,  etc., 
.-M :  miscellaneous  9. 


\n  exchange  yiv-e-  the  following  meth- 
od   for   drilling    slate   and   marble:     Use 

ordinary    twist    drills    for    holes    I  '  .•    inches 

in  diameter,  giving  the  lip  plenty 
of  clearance;  above  this  size,  wing  cutters 
will  give  bettei  results.  Keep  the  tool 
thoroughly  wet  with  water  while  cutting. 
and  keep  clean  to  avoid  jamming.  A 
speed  of  400  revolutions  per  minute  for 
14-inch  or  less  and  200  revolution-  per 
minute  above  t^-inch  will  be  found  satis- 
Fi  ed  by  band  and  be  careful 
when  nearly  through,  as  the  material  is 
.-.pi  to  break  off  in  large  pieces. 
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Practical     Letters    from     Practical     Mei 

Don't  Bother  About    the    Style,    but    Write   Just    What    You  Think, 
Know  or  Want   to  Know    About    1  our  Work,   and   Help  Lach   Other 

WE     PAY     FOR     USEFUL     IDEAS 


Flywheel   Repair 


A    repair    to    the    l8-inch    cast-iron    fly- 

I  a  high-speed  paraffin  engine  was 

made  as  follows:    The  flywheel  shown  in 


ONE  OF   THE  RINGS 

the  -ketch  was  cracked  as  in  the  ele- 
vation and  as  blacked  in  the  sectional  side 
view.  The  dimensions  were  as  given  and 
the  speed  at  which  the  engine  was  run  was 
minute.  The  engine 
had  been  supplied  din  ntinental 

firm  to  the  owners  it  and  was 

eighteen  months  old. 


er>  did  not  wish  to  :pense  of 

getting  another  wheel  from  the  builders 
f  ha\  ing  a  m  «  and  ma- 
chined, they  made  the  repair  here  de- 
scribed. 

place  the  point  of  a  feeler  gage 
of  io/'iooo  would  enter  the  crack.  The 
paint  was  scraped  off  and  the  crack  fol- 
lowed up  with  the  glass.  The  wheel  hav- 
ing been  removed  from  the  shaft,  a  <•<- 
inch  hole  was  drilled  through  the  web  at 
the  end  of  the  cracl  it   from 

spreading.      It    is   important   that   the  hole 
«  drilled  n-hi  at  the  end  of  the 
r  it  will  inevitably  cause  the  crack 
to  spread   instead   of  arresting   it. 

The   wheel   was   then    placid   in   .1   lathe 
and  the  boss,  which  was  rough  and  about 
inches    in     diameter,     was    turned 
down   to  exactlj     i        inches  on   both   sides 
of  the    .'.  I  i    Iteel    ring,   were   then 

turned     i|  i  mtside  and    j  tq  64 

inches  inside,  the  latter  measurement   be- 

llly.      The   rii" 
then  heated  till  they  could  In    forced  over 
tlie  lms< ;  one  was  put  on  at  each  side  and 
they  were  then  allowed  1 ' 


SHOWING  CRACK   IX  FLYWHEEL 


When  the  crack  w;  !   it   was 

evidently  an  old  one.  as  the  metal  was 
dull  and  slightly  rusted,  as  seen  through  a 
powerful  magnifying  glass.     As  the  own- 


The  wheel  was  replaced  on  the  engine 
shaft,  and  the  repaired  engine  has  now 
been  running  for  two  and  a  half  years  and 
the   flywheel   is  as  sound  as  ever. 


Of  course  commonsense  must  be  u:U; 

to  dcti  inline  the  limit  to  the  h  n 
crack  which  could  he  repaired  in  this  m  • 
ner.  I  should  not  myself  use  this  metl  I 
for  a  wheel  of  like  size  and  revolutujl 
if  it  were  cracked  radially  more  tl  1 
one  third    of    the    radius   of   the    u  hei  1 

From  the  sketch  it  will  he  -ecu  that  !»• 
ther    case   of   a    crack    starting  fr » 
the   -harp  corner   of  a  keyway. 

John   S.  Leesi 

Main  In -1.  i ,    I  ngland. 


Feed  Fine  Trouble 


ipe 


I  visited  a  small  plant  consisting  of 
1).  n  1  1  ntal-tuliular  boilers,  an  1  ngine 
a  generator,  and  as  I  was  sizing  up 
plant  the  engineer,  whom  I  km 
m.  Just  at  the  time  he  was  having  in 
with  his  boiler-feed  pump,  which  w, 
-mall  triplex  pump  heited  to  ,1 
-haft.      1  le    -aid    the    licit    would    < 

lie   attempted   to   start   it.     Tin  1 

In  .11-c   pump   '  d   the   -ame   t\  pe   w 

onnected    to    the    h 
I  le    tried'  the    house    pump    <  11    the    b 
hut    it   acted   the   same.     Thinking    I   11 
help   locale   the   trouble,    I    closed    I 

valve  between  the  boiler  and  1 
\alve;  then,  thinking  the  clu 
might  he  -ticking,  we  unscrewed  thi 
hut  found  it  working  freely,  an 
had  the  cap  IT  I  I  irted  the  pun 
if  the  line  wa-  dear  up  to  the  cln 
it  was.  I  then  knew  that  tin  trouble 
lie  beyond  the  check   valve. 

I'     thi-   time  the   water  ran   ratbet 
in  the  boiler,  so  we  deadened  tin 
let   the   -team   pressure   down    so  tha 
could  work.      \s  soon  as  the  pressitri 
off   we   removed   the  bonnet  of 
valve    and     there    we     found     th 
The   collar   on   the   end   of  I  he   valve 
to  which  the  disk  holder  is  fasti 
broken    off,    disengaging   the    disk  V 
from    the   valve    stem.      Tin     rlireeti' 
the    water   flow   through   thi-   valv 
onnosite   to   that    in   the   check   val' 
tendency    was    to    seat    the    disk   b  I* 
which    had   become    disengaged    frot 
valve   stem,   thereby   shutting  off  de  TV 
from  the  pump  to  the  boiler.     We  s  I™ 
up   after  replacing  with  a   duplicate  !• 
which  the  engineer  happened  to  1m- 
Arthur   P.   Scum  t. 

Chicago,  Til. 


-■.  igoy 
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Folic 


Bolts 


from  water,  broken  follower  bolts 

idoubtcdly  cause  the  engineer  his  great 

>yance    in    engine   cylinders.     The 

.How  it  l...li  or  the  working 
ut,  ami  their  subsequent  dropping 
small  clearance  space  when  the 
-  at  the  head  end  of  its  stroke, 
I.  ubtedly  caused  more  engine 
.m  am  one  cause  due  to  modern 
instruction. 

•    rm   of   holt    illustrated    in    Fig.    1 

i-s  tlii-  difficulty  to  a  great   extent 

ng  adopted  by  many  of  our  fore- 

nilders   and   engineer-;.      Re- 

i      1    the   bolt    or    stud    is   de- 

-    to    have    its    weakest    point 

k   of   the    shoulder    in    tin 

pped  into  the  piston  body. 


extra    dowel  pill    holes.       Fig.    J 

section  oi  a  boa  piston  with  the  follower 

boll   in   position. 

X.    L    Hanky. 
Elyria,  1 1 


Centrifugal    Pump    Thrust   Bearing 
Gave  Trouble 


One  1.1  itrifugal  pumps 

was  brand  new,  had  two  east  iron  im- 
pellers and  a  thrust  bearing  of  the  usual 
marine  type,  only  the  lubrication  for  this 
hearing  was  arranged  in  a  different,  and 

I    may    say    not    very    effective    way,    as    it 
had   a   tendency   to   run    rather   hot   all   the 
time.      After    a    few    months'    service    this 
thrust   hearing   began   to  give  all    I 
trouble  from  heating  and  finally  started  to 


ll    breaks   it    invariab 
tween    the    follower    and    the    piston 
due  to  the  wearing   between   these 
art-      Referring  to   Fig.   2,  .!    is  the 
of  usual  breakage.     As  this  type  of 


at    this    point, 
it     the    nearest 
at  B.     The  bolt  beii 
the     shoulder,     the     broken 
1  prevented   from  dropping 
r    and    thus    breaking    ah. 

king  the  engine.     When  the 
■  ation  of  the  piston 

may   be    removed,    no 
ft  having  been  done  by  them. 

shown  in  Fig.  1  has  another 
feature.  The  nut  is  fastened  to  the 
'  stud  by  a  dowel  pin,  but  instead 
-tiling  through  the  nut.  as 
are  planed  across  the  nut  from  face 
ce,  of  sufficient  size  to  admit  the 
pin.  This  allows  a  slight  tightening 
^sening  of  the   nut   without   drilling 


cut  quite  badly,  when  we  discovered  that 
the  thrust  on  the  collars  had  been  re- 
versed in  direction  from  what  it  was  when 
the  pump  was  first  started  up.  This  in- 
dicated, of  course,  that  the  latest  trouble 
must  be  laid  to  the  act;,  n  of  the  pump  in- 
tion,  as  the  pump  had 
evidently  become  out  of  balance,  and  it 
was  taken  apart  to  examine  the  impellers. 
The  first  impeller  taken  out.  on  the 
.-.as  found  ju 
new,  did  not  show  any  sign  of  wear  what- 
ever. When  we  reached  the  other  one. 
however,  the  one  on  the  suction  side, 
there  was  a  surprise  in  store  for  us.  Hit- 
ting the   hub   a    few    smart   blows   with   a 

dgehammer  to  start  it  sidewise  on 
the  shaft  the  huh  and  the  rest  of  the 
impeller  parted  company,  and  on  remov- 
ing we  found  it  corroded  and  honey  - 
c.  inbed  not  only  around  the  hub.  I 
of  the  vanes  inside  the  inipcll 
eaten  away.  Examination  showed  an  un- 
usually loubt  explaining 
the  trouble,  as  the  high  velocity  has  a 
orrosion  in  this  type 
of  pumping  machinery.  This  can  be 
guarded  in  most 
having  the  impellers  made  of 
bronze. 

The  writer  i-  now  operating  four  single- 

•ntrifugal  pumps.  14-inch 
and  12-inch  discharge,  with  a  capacity  of 
eight  million  gallons  each  at  a 
750  revolutions  per  minute,  with  nine  feet 
of  suction  and  working  against  a  head  of 
140  feet,  which  can  be  increased  to  200 
feet.     In  this  case  we  have  a   straight   run 


from  the  pumps  to  suction  Mipph  with- 
out any  air  chambers  01  fool  Valve,  prim 
ing  the  pump  with  a  vacuum  pump  con- 
nected with  the  highest  point  of  the  pump 
casing,  and  so  far  we  have  bad  no  trouble 
of  am  kind. 
When  steady  pull  and  water 

is     bad,     1      do     not     think 
would    regret    the    change    from    piston    to 
centrifugal    pumps        A     stead)     load    will 
give   a   comparatively   high   efficiency   for 

this   new   type,   an   efficiency    not    CUt    down 
after   a    few    months'    run,   as    is   generally 
the  rule  with  piston  or  plungei   pumps. 
R.  Cederblom. 
Gan 


Slack    Coal   and  Evaporation 

A  young  engineer  told  me  of  evaporat- 
ing 10  pounds  of  water  with  a  pound  of 
slack,  and  as  it  bad  only  hern  a 
short  time  since  1  helped  on  a  washed- 
slack  test.  1  was  skeptical.  There  are 
only  about  n.000  B.t.u.  in  his  coal.  Later 
he  said  his  water  float  in  the  heater  did 
not  shut  off  until  the  overflow  pipe  was 
half    under    water. 

A    year    ago,    an    engineer    of    a    1000- 
mpound-condensing  engine, 
who   was   proud   of  a    stoker   he   had.   gave 
me    the    startling    news    that    it    e\ .  ;  I 

15  pounds  of  water  per  pound  of  slack 
eoal.  Said  he:  "The  engine  is  1000 
horsepower,   and   you    know    that    a    boiler 

30  pounds   of   wati  ' 
orated,   or   just   about    that."      I    admitted 
it.     "Then. 

,}o  \   IOoo  =  30.000 
and  as  I  only  use  a  ton  of  coal  an  hour, 

30,000    -=-     2000    =      Is 

if  water  per  pound  of  coal.     Can 
1   could  not. 

!•'    II.  Lane. 

Kan- 


Repairs 


engine 


•    the    plant    of   which 

I    am    <  r,   a   crack   dc- 

veloped  here  the 

piston    :  -'lead    of 

iwer  engine. 

The  following  device  was  used   in  mak- 

\  piece  ..f  angle  iron  1  tx.^x 

'  _•   inch,  with   an  angli 

il     We  had  two  holes  drilled 
iron     for     the 

1   drawbolts,  also   two  1 
7s-inch     holts,     with     thread     enough     for 
locknuts    on    one    end    and    square    hooks 
turned  on  the  other   I  the  Crank 

end    of    the    crosshead.       We    pulled    the 
nuts   up   good    and   tight   and    ran 
gine  ten  days  until  a   new   crosshead   ar- 
rived   from   the   factory. 

J.   F.    Dam 
Cumberland,   Md. 


A  Pica  for  Even  Inches 

ate    I    have 

blueprints  from  some  of  our  leading  pump 

manufai  want  to  call  your  at- 

manner  of  locating  founda- 

with  dimensions  ending  in 

i   id  inch.     This  could  be  cntirel)    over- 

.    a  little  care  on   the  part   of  the 

in     in    desigi  ipporting 

■ising  even  inches  for  dimensions 

instead  of  the  ever-bothersome  sixteenths. 

dimensions   in   even  inches   would 

greatly    help   the    draftsman    in    checking 

up    the    drawings    and,    most    of    all,    in 

simplifying    the    work    of     locating    the 

foundation  bolts   in  the  field. 

The  writer  recently  had  to 
some  foundations  to  carry  certain  over 
head  bridges.  <  Iriginally  the  steps  in  the 
foundations  were  8  inches  wide  and  i-' 
inches  deep  and  the  li  wer  course  was 
dimensioned  in  half  inches.  In  redesign- 
ing, all  steps  were  changed  to  six  inches 
in  width  and  the  twelve  inches  in  depth 
retained,  and  all  the  other  dimensions 
were  changed  to  feet  and  halt  feet,  thus 
simplifying  the  work  in  the  field  and  mak- 
ing it  easy  to  calculate  the  cubical  con- 
of  each  type  of  foundation  at  a 
glance,  without  having  to  stop  to  obtain 
the   different   decimals  of   the   foot. 

F.   Harvey   Searight. 
San  Francisco,  Cal. 


P(  >\\  ER    Wl'    MM     ENGINEER. 
Gas  Engine  Troubles 

In   the   plant   of   which    I    have   charge   is 
a   50-horscpowcr   gas   engine,   with   .rank 

•  of  the  marine   type.     I  Inc  morning 

a  pound  devi  I  ngine  had 

been  in  opi  ration  aboul  an  hour  Know- 
ing that  something  must  haw  worked 
loose.     1     staid    right     bj     the    engine    until 


Small  and  Large  Dynamos  in 
Parallel 

In   our   plant    there   are   two   generators, 
a    60-kilowatt     and     a     45-kilowatt,     both 

Western  Electric  125-volt  direct-current 
compound -wound,  belted  to  simple  non- 
condensing  Corlis,  engines.  We  have  a 
little  difficulty  in  changing  over  from  the 
small  unit  to  the  larger  by  the  larger  tak- 
ing all  the  load  lor  instance,  if  the 
small  unit  is  running  and  we  cut  in  the 
large  machine,  the  amperes  will  drop  to 
zero  on  the  small  one.  On  the  other 
hand,  when  the  large  machine  is  running 
and  we  cut  in  the  small  one  they  will 
run  together.  1  have  looked  tor  Id  ,.,- 
connections  on  field  rheostats  and  gen 
erators.  hut  could  not  find  anything  un- 
usual. 

Before  cutting  in  either  generator  we 
made  a  thorough  investigation  as  to  tin- 
voltage  being  the  same  on  both  machines, 
therefore  1  think  the  trouble  could  not 
possibly  arise  from  this.  Another  thing 
is  that  after  the  large  unit  is  cut  out  and 
the  small  one  cut  in.  the  voltmeter  hand 
will  swing  slowly  hack  and  forth  for  a 
few  minutes,  showing  a  variation  of  4  or 
5  volts,  before  settling  down  to  its  normal 
condition.  Our  load  at  present  is  not 
sufficient  to  warrant  running  hoth  ma- 
chines, hut  I  am  curious  to  know  where 
'he  trouble  may  he. 

Arthur  P.  Schmitt. 

Chicago,  111 


the  noon  hour,  by  -which  time  the  pound 
had  becom<  ,so  violent  that  I  was  glad  of 
the   opportunity    to   shut   down. 

1  found  that  the  small  pin  .  /  (sei  Fig 
1  1  had  sheared  off.  allowing  the  bolt  B 
to  hack  out  of  the  nut  C.  This  uut  car- 
ried an  extension  /'  upon  which  hound 
the  set  screw  /■..  First  I  thought  of  a  jam 
i,„I  on  to],  of  (  hut  then-  was  not  enough 
oi    I:   protruding. 

The  thing  must  he  fixed  and  running 
inside  the  hour,  and  tile  only  drills  on   the 

premises  were  driven  bj   the  disabled  gas 

engine.  To  gel  the  sheared  off  pin  out 
and  a  new  one  in  without  a  drill  was  im- 
possible, and  I  began  to  think  1  was  in 
for  trouble  from  my  superintendent,  who 
would  have  to  send  half  his  employees 
home. 

In  desperation  I  pulled  out  the  holt  />'. 
laid  the  part  f  on  the  anvil  ami  flattened 
it  out  with  a  hammer  until  it  made  a  tight 
driving  lit  in  the  hole.  1  had  the  engine 
running    at    one    o'clock.      Thai    was    Inc 
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easilj    understood  b)    referring  to  Fig.  J 
The  oil   hole  at   .1    is  the  only  means  H 
which  oil  can  be  got   to  the   valve  stem  / 
and   this,  oil   hole   is  almost   covered  by  til 
1  oils  oi  i!n    spring  I  .     A  little  cai  1  lessllt 
allowed     me     to     oil     up     for     weeks. 
noticing   that   the   hole   ./    was   plugged  li 
dirt.      Soon   compression   began    to  go  baj 
and    on    taking    out    the    valve    1    found  t'| 
stem     drj     and     worn,     as     shown     by    t 
thin    line    at    D        I  In-    was    allowing  t,| 
valve    /:    to    chop    to    such    an    extent   trl 
it   struck  on  the  lower   side  of  its  seat  a  ;| 
failed    to    lit    into    ii~    place    a-    quickly 
ii     should.       I     was    lucky     in     finding   \^ 
guide    /     very    little    worn,    and   by   titmi  ■ 
the    vah  1     ball"    .no,,,,, I    I    was    able   to  'I 
the   good    side   of   the    stem    down   and 
cure    a    very    good    lit.      After    regrindi 
the     valve    into    its     seat,     with    emery, 
turned   the    worn    side   of  the   stem   up 
made  a  mark  on  it  at  (,'.  so  that   I  am  a| 
to   keep    it    so   all    the   time.      Compress, 
,s  ni  iw  gi  «  d 

It    all    goes    to    show-    what    a    little 
h  ssiu-ss    may    amount    to,    for   it    w 
my  fault  that  a  new    valve  did  not   liavi 
be    purchased. 

R     Mvxi.v    Or: 

Brantford.  Out. 


months   ago    and    the   boll    has   not    stirred 
J  et. 

I  do  not  call  it  "good  mechanics"  and 
am  not  really  proud  of  it.  but  sometimes 
a  fellow  has  to  keep  his  end  up  by  the 
use  of  kinks  and  tricks.  I  would  not 
risk  such  a  fix  if  there  were  a  pull  on 
the   holts. 

On  this  same  engine  I  had  some  trouble 
with    the    exhaust    valve,    which    can    be 


Lead  in   Vertical  Engines 

\lniosi  invariablv  directions  for  tin- 
ting of  the  \al\es  of  vertical  1  ng 
specify  that  more  lead  should  he  give 
the  bottom  than  at  the  lop  end  of 
cylinder.  I'suallv  no  reason  is  given 
there  should  be  lead  at  either  end  oi 
stroke,  and  none  can  he  found  for  it- 
at  the  lower  end  of  a  vertical  cylil 
When  steam  is  admitted  to  the  cyli 
in  front  of  the  moving  piston  ils  prc- 
is  exerted  in  a  tendency  to  retard  or 
the  movement  of  the  piston,  and 
vertical  engine  this  effect  is  shown  I'} 
lifting  of  the  crank  shaft  in  the  main  ' 
ing.  causing,  if  lead  be  sufficient,  an  ar 
mg  pound  in  the  journal,  to  accoitn 
which  the  bottom-lead  advocate  i 

Steam  is  or  should  he  used  in  the 
in.hr  of  engines  only  for  the  pttrpo 
turning  the  crank  shaft  and  not  t<>  1 
from  its  bearing,  only  to  let  it  drop, 
the  proverbial  thud,  as  soon  as  tl 
pin  has  passed  far  enough  bcyoni 
center  line  to  allow  the  pressure 
the  piston  to  have  a  turning  effect  n 
crank  instead  of  the  direct  lift  whic 
tains  while   the  engine   is  on  the  ceil 

There  are  many  engineers  who  an 
to     secure     the     noiseless     passage    0 
centers   by   a    valve    adiustuient    whii 
troduces  a  resistance  on  the  front  ( 
vancing  side  of  the  piston,  which  tak  "!> 
all   of  the  clearance   in   the  moving   fl 
and  holds  them  in   contact   when  StelJJ 
let    into    the    cylinder,    producing  pr("W| 
in   a  direction   opposite   to  the  m'ov<  t" 
of  the  piston. 
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The   direct    effect    oi    this   course    i-    to 
the    speed    of    rotation    .mil    the 
the   engine,   winch   can   onlj    he 
b)    a    lengthening    of    the    cuti  tT 
-.1  stroke.     In  the  vertical  engine, 
shaft    lifts    in    the    hearing    be- 
leail    on    the    lower    center    the 
listed  until  the  shaft  cannot   lift, 
2     the     friction,     adding     to     the 
ded   to  do   the   work,  and   multi- 
ic  chances  for  heating. 
11    the    main    hearings    of   vertical 
ire    useful    to    keep    the    hearing 
protecting      it      from     dirt      and 
bill    should   never   serve   for  hold- 
shaft    down    in    place.      It-    own 
'  ould  do  this,  and  the  total  lift- 
steam  on   the  under   side 
piston     should     not     exceed     this 
Steam    should    not    be    admitted 
1  ><i  a   vertical  engine  until 
n    has    started    on    the    up-strokc, 
iwly   that   the  total   upward 
will   not   he   sufficient   to   lift   the 
its   hearing. 

II.   E.   Mansur. 
rk,   O 


Boiler  Inspection  Laws 


Kerosene  and  Boiler  Compounds 


I     have    had    charge    of    the    plant    .it    a 

flouring  mill   for  the  past   six  years,  and 

have   been    familiar   with   its   character   for 
at    least    ten    .  >r    Iwch.  I  he   plant 

.if  an    is  foot   by   72-inch   high 
return-tubular    boiler,    a    [4x36 

t  orli-s    engine,   a    Smith  Vaile    heater   and 
filter,    and    other    apparatus.    Until    about 


day    21     Slates    have    laws    requiring 

•  who  want  to   sell   spectacles 

t  an  examining  board.  The  reason 
lat  unscrupulous  men  calling  theni- 
s  optometrists  have  sold  glasses  with 
I  frames  and  lenses  for  solid  gold 
es  and   pebble    li 

imetrists  have  been  able  to 
re  this  law  in  ji  States,  how  is  it 
we  humble  engineers,  with  the  aid 
ire  not  able  to 
nmre  States  to  pass  ]aws  requiring 
be  inspected,  and  requiring 
nen  in  charge  of  boilers  to  go  before 
lining  boards? 

a  man   buys   a   pair   of   glasses   that 

fit  him  and  finds  that  the  frames  are 

rass,    he  has  injured  ni  1  one 

But     if    an     employer    buys 

■nned   boiler    and    installs    it 

isement   under   several  hun- 

I   employees,    then    all    concerned — the 

lover,  his  help  and  the  public  not  only 

the    risk 

tbeJt  lives  are  in  danger.  What  we 
is  a  national  law.  requiring  all  boil- 
to  be  inspected,  and  the  tin; 
it<  enactment.  Maine  and  Vermont 
.mring  the  21  States  mentioned,  as 
W  eye-measurim.'  law.  yet  each  State 
ishes     a     good     market     for     rejected 

•1  Massachusetts 
I    us    hope    that    the    eyesight    of    all 
•xiliticians  who  have  voted   f. 

*  "iclcs  will   have   their  eyesight   so  im- 
W  that   they   will    see   the   need   of   a 

''^-inspection  law  and  vote  for  it  next 


two  in. -nth-  ago  we  were  Using  water 
from  a  well  at  the  plant,  with  most  un- 
satisfactory and  damaging  effects,  on  ac- 
count   of    the    impurities,    which    CO 

of  some  of  the  wor-t  incrustating  solids 
known   to   chemistry.     The   result    was   a 

eighl   y<  ars  i 
lowed    by    internal    corrosion    until    the 
boiler  is  no  more  safe  for  high  pressure, 

been  reduced  to  120  pounds,  with 
prospects  of  further  reduction  or  being 
condemned  after  a  service  of  only  nine 
years. 

There  1m\  e  been  several  kind- 
pound  used,  and  kerosene  was  also  used 
several  different  ways,  with  no  results 
whatever.  We  were  able  1..  keep  the 
bottom  of  the  shell  fairly  clean  by  con- 
stant scaling,  and  also  between  the  tubes 
vertically,    but    were    unable    to    reach    the 


nverhauli 

moved    the    [3    tubes    in    the    center,    as 

shown    in     big.     1,    giving    . 

inches    to    work    in.        I  hi  n     I     had    tools 

i   steel,  as  in   Fig,  2. 
./  was   12  inches  long  and  was 

used    until    the    second    low    on    both    sides 

ined,  using  it  a-  ,  his.  1  and  ham- 
mer ;  then  enough  wa-   M  eldi 

1  low,  etc  ,  until  the  chisel  was  24 
inches  long,  as  at  />',  Fig  2,  50  is  to  go 
clear  through  the  tube.  The  point  was 
drawn  out  all  one  way  as  with  a  woo. I 
chisel  and  slightly  curved  better  to  bug 
the  tube;  .in.I  was  made  !,  inch  wide 
and  well  tempered  and  sharp.  The  writer, 
with  the  help  .   1  in,  put   in  three 

days  of  bard  work  and  removed  1400 
pounds  of  scale  from  among  the  tubes 
alone. 

The  expense  for  the  tubes  and  putting 
them  in  (which  I  did  myself)  was  about 
$75   and   since  tlii-   w  1!    least 

I  ton  of  coal  on  a  24-hour  run  I  w 0 
months  ago  we  began  using  city  water 
(the  waterworks  being  just  completed) 
and  find  it  -,,  far  superior  to  the  water 
from  our  own  well  that  instead  of  clean- 
ing the  boiler  everj  two  weeks,  as  for- 
merly, we  clean  every  four  weeks,  have- 
fewer  impurities  to  contend  with  and  no 
injurious  effects.  The  use  of  kerosene 
or  comp.ounds  may  be  ( ).  K.  for  some 
Inn  I  must  say  they  have  been 
a     total     failure    with    this 

Edward  C.  Bii.lau. 
Moundridge,   Kan. 
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'arlsboro,  Vt. 


C.  E.  Bascom. 


scale    between    the    tubes    crosswi 
kinds   of  kink-    were    suggested   to  knock 
out   the    scale,   but   they   were   of   no   avail 
as  the   scale   was  so  hard,  and   packed  so 
solidly     between     the     tubes     that     radical 

rted   to   if  tl 
was  to  be  ell 

•o    the    manager   tr.    let    me 
remove    the    two    center    n 
vertically    and    replace    them.      The    tubes 
were  ordered  and   in  June   (which   i=  the 


Electrical   "Don'ts' 


Don't  use  too  much  oil  on  conn, 
Don't  use  waste  around  commutators  01 
windings. 
Don't  .,-,   ,  mmutators. 

li  1    commutators    get    rough    and 
black. 

mmutators   needlessly 

by  turning,  "sanding,"  etc. 

Don't    let    dust    collect    on   any   electrical 
t  US. 

Don'l    let    carbon    brush. 
short    or   slick    in    the   holder. 
Don't   l.i    copper   b  too   long 

without    a    thorough    cleaning. 

Don'i  pen   a   switch   until   yon 

know   it    i-   sal".     1..   d 

Id    circuit    when   the 
machine   is   running. 

I  (..it   closi    slowly  a  switch   that  carries 

current.     Close  it   quickly  and   let 

work. 

Don'l    break   heavy   currents    with    hand- 

d   knife   -witches.   Open  the  break,  r 

first. 

touch  any  electrical  apparatti-  or 
wires    unless    you    know    the    voltage    and 
re  it   i-   safe   to  do  so. 

Harry    J.    Bl-rton. 
Schenectady,    N.    Y. 


A  Quick  Repair 


!   was  working 
m  in  Philadelphia.    One  day  when 

.1    ru>h   of    w>rk   on    the 
a     small     high-speed     one,     a     i 
bracket   which  acted   as  a   guide   for   the 
valve   stem   was   broken.     The   repairman 
d   all   of   our    repairs    sent   an   ex- 
ngineer,  anil  the  way  he  did  the 
telling.      He    told    the    boss 
that    it    would    take    at    least    four    days    t" 
fix    the   br<  ken   bracket    for   a   pattern,   get 
a   casting   and    machine   the 
This  nearly  gave  the  boss  a  fit.  He  wanted 
and    the    engine    running    at 
Hie   man   said:      "If   you   are   very 
to  get  started  1  can  get  you  going 
if  an   hour." 


a- 
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about  an  hour.  The  new  bracket  was 
ready  to  put  in  aboul  tour  days  later,  but 
the  boss  was  so  pleased  with  tin 

and  we  were  SO  busy  running  night  and 
day.  that  the  new  bracket  was  not  put  in 
for   a   long    while. 

S.    W0LFS0N. 

New  York  City. 


now     A    QUICK    KF.r.MR    WAS    MADE 

The  sketch  shows  how  he  did  the  job. 
At  .-/  is  the  cylinder;  the  crank  ran  under 
as  shown  by  the  arrow  ;  at  Ii  is  the  valve 
chest  and  C  the  knuckle  joint.  The  travel 
of  the  valve  was  not  more  than  2  inches 
.at  most.  The  joists  G  were  at  least  12 
feet  above  the  engine.  The  man  fastened 
a    piece 

screwed  a  lagscrew  into  it  perpendicularly 
the  knuckle  joint  C,  to  which  he 
fastened  a  piece  of  stout  wire.  The  other 
end  of  the  wire  he  fastened  to  the  lag- 
screw  D.  As  the  engine  <ran  under,  the 
weight  and  friction  of  the  eccentric  strap 
on  the  eccentric  tended  to  draw  the  wire 
tight.  It  looked  like  a  flimsy  job.  and 
the  boss  was  afraid  of  it,  but  the  man 
stood  on  the  knuckle  joint  to  show*  that 
it   was    all    right.     The    whole    job   took 


Bearing  Troubles 


Following    i-    an    account    1  1"    trouble    1 
experienced  with  the  bearings  of  a  three- 
i  I  he  generator   i-   rope- 

driven,  160  kilowatt -amperes,  3000  volts. 
There  is  a  bearing  on  each  sub'  of  the 
ir.ductor  ami  an  outer  bearing  outside  the 
pulley.      The    exciter    armature 

nd    on    the    opposite    side    of    tin- 
generator   to   the  driving   pulley. 

All  three  bearings  were  lined  with 
white  metal.  I  lie  bearings  wore  rapidly, 
the  wearing  surfaces  appearing  to  have 
been  eaten  away,  as  if  by  chemical  ac- 
tion. The  shaft  was  badly  cut  up,  the 
cutting  taking  the  form  of  very  tine  lines 
in  the  plane  of  revolution.  The  oil  was 
charged  with  fine  steel  particles  which 
formed  a  brush-like  growth  in  the  oil- 
way-  and  the  space  between  the  bearing 
and  shaft.  The  shaft  was  strongly  mag- 
ind  the  brush  formation  was  due 
to  the  particles  of  -tee]  spreading  out.  as 
steel  filings  do  when  sprinkled  over  paper 
in   a  magnetic   field. 

We  tried  various  oils,  with  no  relief. 
We  tried  several  classes  of  white  metal, 
all  well  known  brands,  and  still  the 
cutting  action  went  on.  There  was  no 
heating  of  the  bearings. 

After  many  trials  I  concluded  that. 
owing  to  the  stray  magnetization  of  the 
shaft,  any  small  particles  of  steel,  re- 
iv  by  a  little  grit  getting  into 
the  bearing,  stuck  to  the  shaft,  and  as 
the  inductor  was  more  or  less  floating, 
they  were  carried  around.  When  the 
load  varied  so  as  to  allow  the  shaft  to 
imewhat  heavily  on  the  bearing, 
these  small  particles  were  driven  into 
the  soft  white  metal,  acting  like  so  many 
small  steel  tools,  thereby  continuing  the 
cutting  action  until  the  shaft  was  all 
cut    up. 

I  may  of  course  be  wrong  in  my  de- 
duction, but  I  am  inclined  to  think  that 
I  was  not  very  wide  of  the  mark,  because 
by  changing  the  bearings  to  a  hard  silicate 
bn  nze,  which  would  not  form  a  bed  for 
1  1  particles,  the  cutting  entirely 
and  the  bearings  gave  no  further 
trouble.  The  same  oil  which  we  used 
when  the  bearings  gave  trouble  is  used 
with  the  new  bearings  and  it  remains 
clean,  whereas  before  it  always  ran  black 
from  the  white-metal  bearings. 

We  changed  our  bearing  metal  seven 
times. 

M.     C.     GlIXEAN. 

Barcelona.    Spain. 
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A    Pump    Lever  Repair 

The    long    level     /.     (see    sket. : 
10  and  I)  by    10-inch  duplex    feed  pump 
m  loped   two  cracks,   .  /   and   />',  w 
ki  >(  d    to    the    rockshaft,   and    a- 
tinuous    winking    of    these    crack 
the   key   A'    to    become    loose,    1    tl 
repairing   it.  a-  mj    employer  will 
anything   more   at   present   because  we   II 
soon  occupj   another  building 

I     rummaged     the     scrap     heap    mil 
found  a  wrought  iron  ring  /'.  which,  v 
properly    bored    to    size,    would    -nil 
ll     llnrklir-x    hit.        I  he    hub    S 
Sim  ii  ithed   i  n   the   outside  b\    a    I  ' 
lathe  would  not  swing  it.  The  rinj 
bored   large   enough   to   make   a   -lirii 
i    .S';   a   piece   "!'   w  el    waste   wa- 
in  the  eye  T  of  lever  /.,  the  wrought 
ring    was    heated    to    a    bright    red, 
on    the    end    of    S    deep    enough 
there,    and    then    the   whole    was    set   ii 
vise.      The    ring   was   driven   by   the 
flush   with   the    face   C   of   the   eve. 


A     Pl'MI'-I.F.VER    REPAIR 

The  ring  was  not   wide  enough  tC  I 
the   bottom    of   the   huh,    where   it 
most  use,  and  for  this   I  had  in  re; 
one-half   of   a   2-inch   flange   union  I 
1  ad  on  the  inside  face  a  recess  that 
allow   the  hub  to   enter,   but   not   tli 
By    setting   this    flange   between  tl  ■ 
C    and  the  jaw  of  the  vise  and  tig 
it,   the   ring  was   forced  as  far  tov  I 
as  possible. 

The  whole  operation  of  course  w   I : 
in   a   twinkling.     A   tiny   stream  ol  «*< 
was   run   on   the   soaked  waste  in 
few  seconds,  then  the  whole  was  (in- 
put up  and  the  key  driven  home.    I 
this  time  it  seems  to  be  working     " 
any  trouble. 

Alexander  Hoi 

Tamaica,  N.  Y. 

A    good    stoker    or    furnace   pi 
is    of   less    value    than    a   poor   st  -r 
furnace    well    set.      Good    install:  >n 
furnace    equipment   is   necessary. 
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Subjects     Under     Discussion 

Comment,     Criticism    and     Debate    upon     Various     Articles,     Letters 
and     Editorials     \\  hi-  It     Have     Appeared      in     Previous     Issues 

BRING       OUT       YOUR       IDEAS 


deducing   Rig  for  Vertical  Engines 


S  ptcuihcr  14  number,  Mr.  i- 
>wers  in\    criticism  of  his   reduc- 
iwn  in  the  issue  of  Jul)   6.     I  le 
he  i-  not  at  all  convinced  that 
■rice  will  not  work. 
flow    me  to  state  that    with   a   2  to   1 
it  unquestionably  will  work,  and 
ht  be  made  to  work  fairly  satisfactorily 
i"    1    reduction    under    circum- 
.  ing  a  moderate  spei 
1.     It   must   Iil-   remembered,   however, 
vertical  engines  of  small  size  usually 
at  a  piston  speed  of  from  600  to  800 
ninutc,  which   will  naturally  de- 
nine  the   rotative  speed   of  the  engine 
given. 
;   to    1    reduction    or   a    [6-inch 
■kc,   the    speed    will    be    approximately 
itions   per   minute;    and   at   this 
irill   be   necessar)    to   use  a  com 

'in;   cord.       \-   tin  re   an 

le  cord,  the  spring  of  the  drum 

ir)   spring  will  have  to  bi    pretty 

order   to   take   up   the   slack    of 

r  cords  and  follow  up  the  speed 

■cine.      This    being    the    case,    it 

n    a    pretty    strong   pull   on   the 

till    back    the    drum    or    spring, 

II    naturally    result    in    more    or 

ing  of   the   cord  :    and    1 » 

are  the  friction  of  the  pulleys 

the  inertia,   as   Mr.    Smallw 1   says, 

lley  device.     As  the  engines  be- 

wer    and    si  wer    in    speed,    the 

nsequence  is  an   increase 

the   stroke,  as  the   piston    spi  ■  '1 

mstant,   and    an    in- 

of    the    stroke    will 

in  the  number  of  pulleys 

in   order   to   make    the    reducing 

rorrcct.      The     probabilities      of 

the    cord    and    inertia    of    the 

to   their    increased    weight    will 

itionably    the     same     holds    true 

•  'u  of  reducing  motion,  such  as 

a   wheel:  but  does  not  bold  with 

d    parallel    motion.      It    is 

tit  a*  a  rule  to  adapt  some  sort 

llel   m<  tion   to  almost   any   type 

Vertical  engine;  but   in  doing  so,  it  is 

■   be   so  made  that 

11  he  readily  taken  up  so  as  to 

uce  lost  motion.     Otherwise,   the  cords 

be  more  or  less  distorted. 

;   a   valve-setting   device.    Mr.    Small- 

*rs   sag  very 

d  one:  but   for  the   purpose   of   indi- 


cating   an    engine    (or    power    purposes 
where  accurac.)  is  desired,  1  should  doubl 
its   efficiency    in   any   ease   where   greater 
than   _>  to    i    reduction   is   requirei 
engine    on    which    the    device    h 

with  a  .i  to    1    reduction   ran  at  220  revolu 
lions      per      minute;      it-      normal 
was  225. 

I  Iknuy    I ).    I  \,  KS0N. 

Boston,   Mass. 


Setting  Gas  Engine  Valves 


Sluggish    Governors   for    Parallel 
Operation 


I  note  in  the   September    1  1  nui 
article   by    I'.   J.    Foote    on 

For  ]     rallel  1  ipi  ration,  and   wish  to 
express    mj  sell      -    b<  ing    thori  ughly    in 
ition. 
successful   parallel   operation,  gen- 
e  regula- 
tion   in    themselves,    that    is,    they    should 
have    a    considerable    armature     n 
The   prime   movei    should   be   steady-run- 
ning,   having   a    uniform    turning    moment 
which   may   be   obtained   through    the   use 
of    a    pr  _ned    flywheel  :    or    it 

may    be    necessary,    for    SUCCi 

have   the   units   so   syni  I 
that  the  .rank--  of  tl  pi  rati    in 

synchronism.  The  governors  should  be 
sufficiently    damped    to    prevent    - 

1  11  herw  ise,   hunting   « ill  be  set  up, 
and  parallel  opi  ome  almost   im- 

possible. 

Similar    results    can    sometimes    be    se- 
cured through  the  u-  j   devices 
on  the  poles  of  the  generati 
of  -'  ilid                         irtis  winding. 

It   ma  lera  ith    which 

Mr.  Foote  had  to  deal  were  designed  for 
v(  ry  cli  •  -■ 

allel.     It  is  advisable  when 
purchasit  a  p  >wer  plant 

to  look  far  enough  ahead  to  see  whether 
or  not  they  are  likely  to  I).'  used  in  par- 
allel:   and    to    purchase    machines 

ufficient    reactance    in    their    arma- 
ture  to 

the   engines   are    adapted    to   the   ■ 
''  the  purpose,   it 

1  .ry   as  a   rule  to  damp   the   gov- 

ernors  to   a   considerable    extent. 

dingly  uniform 
rotating  effi  rt  and  the  governors  arc  in- 
herentl]     I  >w   in  action. 

Henry  I).  Jackson. 

Boston,  Mass. 


Whj  d  ou  -  J.  Buschman  in  his 

letter    in    the    August    -'4    issue,    go   on    and 

till    11-    whether    the    engines    he    and    Mr. 

had  in  mind  v.  ir  multi- 

cylinder,   if  he   has    found   thai    multicyl- 
in,  .   req  lit  1    diffi  1  ent  valve 

setting   than   is  the   case   with   a    single-cyl- 
inder?    Tell  about  it. 

All  the  so-called  textbooks  that  1  have 
consulted  agree  with  Mr.  Buschman  as  to 
opening   the  exhausl    \  alve   ahi  ad   1 1)    the 

center,  hut  agree  with  me  that  the  exhaust 
should    close   at    the    inboard    center. 
11  gler,   in   a    recent    1 
The  Rudder,  dealing  with  'Marine  Engine 

Cams,"    had    this    to    say    111    part:      "Care 

should  lie  taken  to  prevent  the  cb 

:-t  valve  and  the  opening  of  the 

inlet      valve     from     coming     SO     di  Se     to 
gether    as     to    allow     slight     wear 

otherwise  backfiring  through  the  inlet  pipe 
will    result."      And    vet    one    of    yo 

-     holding     both     of 
\  es  op(  n  d'n  in  -1  the 

crank   tl        1 

Mr.     Buschman's     quotation     t 
Century   \-   correct    in    every   detail,   hut    to 

those  who  have  access  to  the  hack  num- 

the   American  Machinist,   let   me 
commend     a    series    1 

"Force    in    the    Steam    :  I   its    Ke- 

latii  n    t"    Smoi  th     Running,"    bj     Prof. 

Joseph    Torrey.     These    at 

I    in,  rtia    somewhat    more 

fully  and  are  much  more  illuminating  than 

■    1     tui  '        1  Si  '■ 

tli,  Vol  imes  for  iSsn  and  [889).  The 
diagram  shown  with  Mr.  Buschman's 
not  true  to  life,  insofar  that  when 
the  exhaust  valve  opens 
by  him,  the  pressure  i-  shown  as  drop- 
ping through  a  curvi  1  had  a 
counterpart  drawn  by  a  real  indicator  on 
a   gas   engine   or  any   other    recipi 

ive  fluid,  while 
releasing  the  gas  at  the  end  of  th,-  stroke 

ns  nature  that 
it  positively  refuses  to  leave  the  cylinder 
until  pusl  lie  returning  piston. 

If    Mr.    Buschman    will    "investi 

nds   ,11   certain 
natural    laws,    and    when    drawing   curves 
to    show    how    gases   perform    undi 
tain   conditions,   it   i-    jusl    a!    well 
these  aforesaid   natural   laws   in   mind. 
If  a  65-foot  exhaust  pipe  will   create  a 
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partial  vacuum  at  the  cylinder,  how  long 
n 

condensi 
In    qui 

ngine  with  an 
r,    I    think    Mr.    Buschman 
lifferenco. 
.it   "during  both  the 
inlet  and  I  a  gas  engine 

.\ing    from 
I    have   i ■■ 
to  maki 

under  any   other   conditions,   and   if   Mr. 
Buschman    can    <l>'    this   he    has   made    a 

hman  make  the  very 
common  error  of  taking  "all  of  the  tcxt- 
.  ir   face   value? 

textl k  as 

standard  in  any  branch  of 

study.     5  dealing  with  the  gas 

published  at  some  future 


would   ad    "ii    the   advice   given   therein, 
editorial   would   be    worth   about 
a  million  dollars  to  the  makers  and  users 
of  power-plant  apparatus. 

E,  < 1.    I 'u.i'i  tt. 
Down 


Boiler   Room   Economy 


Exciter  Phenomena 

In  answer  to  L.  Katie  Brown 
eiter  phenomena,  in  the  September  14  >s" 
stie.  I  should  like  to  ask  what  is  to  pre- 
vent current  running  from  the  positive 
side  of  <>'.  through  the  equalizer  switch  c, 
through   the  Ids   of    E,   through 

switch   e,   to   the   positive   1ms   and    switch 
terminal  of  a,  through  rheostat  R  of  ma- 
.    through    the    shunt    field    to    a 
switch  terminal  b  to  the  negative  side  of 

machine    G.       This    will    give    a    field    On    G 
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ardly   in   point   now.   simply 

b  .  ractice   at   present    is 

.  and  standard 

■.ill  come  before  the  book  telling 

at     1    have    been    trying    to 

make  from  the  -tart  is  that  any  rearrange- 

tr  from  that  intended 

practice, 

very   li.  is    far  as 

economy  is  concerned.     This  qui 

point   that 
should   ; 
■ 

bility   i  t 
alteratii  -  then,  all  of  the  facts 

in  the  Ci  nto  the   hands 

of  the  builder  of  the  appai 
ing  him  an  opportui 
stumbling  block  that  lies  in 

in    every    line 

ling  any  mom 
g,  the  reader'*  attention  is  invited 
to  an  editorial  on  paj 
io  number   of   Power,  entitled   "Think   It 
Over  First."  If  the  readers  of  this  journal 


and    naturally    allow    it    to   be    built    up    to 
I     ii  nding   •  >n   the   speed   i  if   ro- 
tation. 

m    1).  Jackson. 
Boston,  Mass. 


Saving    by    Throttling    Steam 


In  the  August  24  issue,  II.   II.  Bliss  ex- 

i     pi    inds    pressure,    if 

steam   is   throttled   to  8o  pound*  pressure 

it   will   be   superheated    IO  degrees.     There 

point    left    out    and    it    was 

my    fault. 

Saturated    steam,    when    it    reaches    the 
engine,   has    from   2    to   5   per   cent,    mois- 
ture.     Suppose   it    has   2   per   cent. ;    then 
1    pound    will    have   0.32    ounce    moisture 
to  be  evaporated.     It  has  327  degrees  and 
requires    066     for    evaporation,    less    the 
6.1<)    degrees.      One    ounce    will 
require   39  degrees   and   0.32   will    require 
12.48   degrees.      To    do   this    we    have    10 
and  none  left  for  superheating. 
W.    E.  Crane. 
Broadalbin,  N.  Y. 


In  the   August   .1  number   K     t  ederblon 

proposed    a    regeiu  ralor    arra      emcnl    1 

recovering  heat   from   the   waste  cliiinne} 

es  ol   boili  1    mi  ii.u  .  -,  the  heat  si 

1    to    be    applied    to    warming   th 

air   supplied   under   the   grates.       This  idl 

and   h  as,   111    1  n 
ried  out   some  year-,  ago   in   some   t< 

1      it'd    States    navy    department,   bt 
the  air  heater  proposed  b;     Mi     Ci 
would   not   be   the   11 1  ■  ■  - 1    suitable   I 
a  number  of  reasons,      For  one  thing,  111 
less    the    plates    in    the    smoke    lltti 
very    close    together    there    would    not  1 
sufficient      heating      surface.      Second, 
would   he  quite   impracticable  to  1 

heating    surface     1 1     soot    and    du 

I'liird,    with    large    passages,    then 

he   a   tendency   to   stratification,   and   Bin 

both  air  and  gas  are  very  1 r  en 

of   heat,    the   transfer   of    heat    would  1 
be  as  large  as  might  be  expei  ted 

However,    a    waste-heat    air   heater  1 
been  placed  on  the  market  in  this 
in  which  these  objections  have  bei 
.  -  mie.      The   apparatus   is   similat 
t  nil    construction    and    operation    to 
Green  fuel  economizer,  except  that  air 
stead    of    water    is    circulated    tin 
pipi  Du      pip        an     placed    1 

as   in   the    fuel   economizer,   and   at 
the    same    size,    and    the    accumulation 
soot    thereon    is    prc\  ented    by 
scrapers. 

In    experiments    with    this    apparatu 
has   been    found   that    the   transmi 
heat   is  approximately  proportional  to 
average    difference    between    the 
ture  of  the   waste  gases   and   the  temp 
Hire    of    the    air,    bring    also    directly 
pendent  upon  the  velocities  of  tl 
gases  in  a  manner  which  agrees  with 
results     lately     obtained     by     tin 
Stat'  ■  ( iei  1I1  igical   Survey,  viz..  '! 
mission   increases  almost   direct! 
velocity    of    the    gases.      It    lias   also 
found    that   the   transmission    1 
further    increased    by    the        1     n 
spirals  and  wings  to  break  tip  til 
of    air    through    the    tubes    and 
particles   of  air   in   contact    with   the 
of  the   pipes. 

'       1  ourse  the  best  manner  o(   util 
any    waste    heat    in    a    steam    pi 
preheating    the    boiler    feed    wati 
because   of   its   low   temperature  and 
capacity     for    heat    will     absorb    the 
much  more  readily  and   with  less 
surface   than   will   air.     This  poinl 
use    of    an    economizer    rather    than 
hot-air   heater   or   regenerator,   but 
the    boiler    feed    water    is    alreadj    I 


to   a   high   temperature,   or   where 


ted 


air  is  needed  for  some  other  pn  ^ 
the  hot-air  heater  will  prove  a  K°<  ia" 
vestment. 

Frank  J.   McMai* 

New   York   City. 
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Boik 


1   read  with   interest   the  articles  on  the 

bject  in  the  Jul}    20  and   August 

■limbers.      When    I    was    second   engi- 

an     Atlantic    liner 

r    Clyde,     I     had    an    experience 

hich  was  intt  ri 

the    installation    of    the    sewage 
plant     at     Dalmins     the     Clyde 
leconie  very  "strong"  in  the  sum- 
nths.      We     were    lying     at     the 
ring    1  ne    of    these    periwds,    and 
he    third    engineer    to    open    up    a 
rough   which   we   had   been  pump- 
water,      lie  had   an    open    lamp 
1.   and    when    he    lifted    the    cover 
-inn     took      place     and     he     was 
.  rely  burned. 

king    inquiries    I    found   that    this 
.111    isolated    case,    as    1    was    told 
which  had  occurred  when 
ft    a    condenser    door.      Probably- 
air    and    marsh    gas    made 
sive    mixture. 

M.      C.      GlLLEAN. 

Spain. 


haracteristics  of  Bituminous  Coals 
and  Low-Grade  Fuels 

September  7  number  C.  M.  Ripley 
rticle  on  coal  winch  explains  il- 
1  should  like  to  call  attention 
ih.  headed  "New  Unit  Sug- 
he  copies:  "How  many 
f  water  are  evaporated  for  Si  '" 
-  of  it  as  .m  "original  method." 

•    which    1    gave   the    1 

were  a  part   of  this  method   used 

.  So    many    pi  mnds    1  f 

iporated   per   pound   of  coal,   and 

-  so  much   per  ton.     line  dollar's 

"  coal  evaporate^   so  mam    p 

This  method  has  been  in  prac- 
there   is   nothing   original 

Ik  .f  the  B.t.tt.  in 
it  is  no  improvement  over  the 
1   learning  how   much   waP 

I  coal  will  evaporate  under 

ilers,   under   certain    conditions. 

carbon."       I  I 

1   this   vicinity    that   made   lots   of 

ind  there   came   along   .1    man    who 

>p   all    smoke    and    save   25 

but    said    it    would    have    to    he 

I  a  cal  composed  of   "fixed  car- 

II-    put    new    grates     under    two 

strain   blower   and   a   few   pipes 

ir  of  the  bridgewall.  used   No    2 

it,    and    showed    by    figures    that 

saving    was    20    per    cent. ;    and    he 

They    claim    to    be 

:"g     to    pounds    of    water    under 

mditions   with   one  pound   of   \... 

eat  coal.     How  is  that   for  g 1 

or.    Ripley    says,    "per    pound       • 
Jans   very    little."      We    purchased    our 


CI  al  by  the  ton.  We  wanted  to  ki 
much  water  each  ton  of  coal  would  evap- 
nd  the  temperature  of  the  water 
luced  to  the  one  standard  ;  that  is. 
wc  were  getting  at  the  amount  we  could 
afford  to  pay  for  coal  from  an) 
different  mines.  All  data  were  taken  and 
tabulated,    hat    the    interesting    point    was: 

How  much  does  it  cost  to  evaporate  1000 

pounds   of   w. 

We  had  one  boiler  fitted  up  to  make 
tests,  and  we  could  switch  a  test  in  any 
lime.  The  test  was  begun  at  110..11  and 
continued    two   days,    so   as   to    include    the 

amount  used   for  banking  the  fires.     The 

amount  of  coal  burned  per  square  foot  of 
:  about  I-'  pounds:  the  per  cent, 
of  ash  :  I  gg,  10  :  Clearfield,  5.7 :  I 
Creek,  about  5.7.  The  moisture  in  the 
steam  ran  about  2  per  cent.  We  used  all 
egg-coal  ve  inches  thick  under 

the    Harrison   boiler. 

W.   K.   Crane. 
'  ilbin,    X.    V. 


Cooling   the   Exhaust   of   a   Gas 
Engine 

1  f  1  am  not  n  me  1  if  the  stati- 

on page  15 1  of  the 
September  i;  issue,  are  more  apt  to 
prove  misleading  than  those  of  the  editors. 
In  his  seventh  paragraph  Vie  says  that 
the  amount  of  work  obtainable  from  an 
engine    depends    on    how    far    the    working 

fluid  expands  in   the  cylinder  before   re- 

iiie  pressure  against 
which  the  piston  must  force  out  the  ex- 
haust ;   bu  -trictly   true. 

It    is    true    that    the    amount    of   energy 
obtainable  from  the  working  fluid  depends 

011  the  temperature  range,  hut  part   of  this 

energ)    maj     he    expended    within    the    cyl- 

drive  the  piston  as  a  compressor 

piston,    to    forci    out    the    exhaust    gases 

the  back  pressure,  jusl  as  pari  of 

it   is   expended   within    the   cngim    •■ 
come    friction. 
If  a  condensi 

■    a    -team    ■  ngine.    running    with    a 

toff  and  initial  pressure  the  pressure 
at  releas  temperature  range  will 

nge,  although  the  back  pn 
and    the    engine    generates    much 
more  power  on  the  same  steam  consump- 
tion, which  is  shown  by  the  increai 
of    the    indicator    diagram.      The    amount 
of    energy    obtained    from    tin-    steam    will 
be   just   the   same   as   before,   but   this   is   a 
different    quantity    from    the    anioi 
tainable     from     the     engine.     Thi 
equally    true    with    the    gas    engine    and    if 

■ 
could   be   reduced,   the  engine   would   have 
power    with    the    same    temperature 
range    and    fuel   consumption. 

It  is  also  true  that  a  condenser  may  be 

advantage   with  a   gas  engine,   for 

such  a  device  is  being  used  on   one  make 

of    marine    gasolene    engine.      This    con- 


denser  has  no  vacuum  pump  hut  depends 
on   the  sudden   shrinkage  of  the  exhaust 

gases,     when     the)     Conic     into     .  ..ill...  .     u  ith 

ling   medium,  to  reduci 

reduction    is    not    as 

great  as  it   is  in  a  steam  condenser,  hut 

tile     pressure     is     reduced     to     a 
extent    to    make    it    worth    while. 

S    M.   1 


Preventing  Scale 

The  water  purifier  described  bj   Charles 
1    in    the    August    ,!i    number    is 

th«    I lemade 

cohtrivances    which    engineers    sometimes 

gel  up  to  do  work  which  can  he  done 
better  by  commercial  apparatus  specially 
designed  for  the  purpose.  It  is  true  that 
it    is   not    always   easy    for   an    engineer   to 

his    employers    that    in 
apparatus   is   necessary,   and    if   he   is   to 
have  anything  at  all  lie  may  be  forced  to 

rig  iqi  some  device  of  hi-  own.  But  quite 
as  .  ften  the  installation  of  these  crude 
contrivances  1-  due  to  lack  of  familiarity 
with  the  late-t  improved  appliances  on 
the  market,  a  lack  which  could  be  reme- 
died if  engineers  would  systematical!} 
read  the  technical  papers  (including  th( 
advertisements),    and    preserve    .: 

lippings  ami  1    subjects 

relating  to  their  work,  as  other  business 
and  professional  men  are  compelled  to  do 
in  tins  a^e  of  rapid  advancement 

Returning  to  the  water-softening  ap- 
paratus, 1  would  point  out  that  the  com 
bination  of  ejector-heater,  storage  tank 
and  chemical-solution  pump  devised  by 
Mr.  1  laeusser  pei  fi  1  ms  onlj  indi 
the  work  that  would  be  better  done  by  a 
regular  hot-process  system  of  water  puri- 
fication. In  the  first  place,  Mr.  II 
obtains  with  his  siphon  condenser  a  tem- 
perature of  onlj  160  degrees  Fahrenheit, 
whereas  _>io  di  %  ilj  be  secured 

in    an    open    heater.       This    is    quite   an    1111 

portant  matter,  as  the  extra  temperature 

is  necessary   to   insure  complete   reli 
air   and    carbi  I 

tion   1  if  1  arbonati  -      His  also  important 
dpoinl  of  fuel  saving,  as  the 

fifty    degrees    means    about    5    per   cent,    in 
urther,    the    higher    the    tempera- 
ture,   the    better     is    the     reaction    of    tin- 
chemical   introduced  to  transform  the  sul- 
hlorides,   nitr  ites   and  1  ther  im- 
purities   which    cause    "permanent"    hard- 
n    the   water. 
After    heating    and    treating    the    water. 
Mr     Haeusser    puts    it    through    a   closed 
heater,  hut  a  closed  heater  is  a  verj   mi 
pari  of  a  purifying  system,  since 
it   will  soon  become  tilled  with  impurities 
thrown    out    1  I  the    chemical 

treatment,  especially  in  the  present  case, 
as  under  the  influence  of  heat  in  the 
closed  heater  the  chemical  reactions  will 
ipleted  there.  Then  again,  Mr. 
Haeusser  has  provided  no  water  storage 


pacity   for   the    water 
which,   ii  pi 

so  that  it  would  not   require  cleaning  so 

■  d  and  gravel  typ< 
which,   from   the   drawing,    Mr.    1 

is    peculiarly 

nd  Mr.  Haei 

itomatic  bypass  around  the 

vhich   is   really  an   essential   part 

apparatus. 

Fn.m    the    reference    to    phosphate    <>f 

lime,  1  judge  that   Mr.  Haeusser  is  using 

m     phosphate     for    treating    the 

water,     and     would     point     out     that     tins 

hotter     results. 

with  the  tri-sodium  phosphate  i~.   1   under- 
stand,   valuable    as    a     fertilizer    if    it    can 

other  point:     In  Mr.  Haeusser's 
apparatus    the    returns    are    pumped    into 
iher    with    the    raw     water 
and  chemical,  which  is  permissible   if  the 
do    not     form    a    very    lai 
of   the    boiler    feed,   and    are    rea- 
sonably    constant    in    amount;    otherwise, 
they   should   he   heated   separated 
they    will    not    dilute    nor    interfere    with 
the    water    undergoing    treatment. 

\,|r  arrangement     is     un- 

ity better  than  none  at  all.  hut   in 
this   day   no   man    makes   his   own    shoes, 
and    there    is    even    less    reason    why    he 
build   his  own  hot-process  soften- 
ing system. 

a    II.  Gibson. 

New  York  City. 
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remedy    that    fault.      Not    know 
make  of  engine  1  cannot  give  din 

William    E.   Dixon. 
Hudson,   M 


Why  Initial  Pressure  is  Higher 
on  Crank  End 

A.  C.  Browne  presents  some  indicator 
diagrams    in    the    September    14    number 

and  asks, why  the  initial  pressure  is  higher 
on  the  crank  end.      Probably  most   of  us. 
time,    have    asked    thai    1 
■    the    answer    is    very    sir  : 
fact    the    difference    should    he    expected. 
11  known,  on  the  head-end  str.  ike 
hes  half-stroke  1"  I 
crank    does,    that    is,    the    piston    travels 
•he  stroke  I   than  the 
crank.      Similarly,    on    the    retun 
the  piston  travel-   -lower  than   tin    crank. 
Since  the  crank  revolves  at  fairly  uniform 
it    follows    that    the    pi-ton    on    the 
hrst   half   of   the  head-end   stroke   travels 
faster  than  on  the  return  stroke.     Steam 
is  ahle  to  follow  the  slow  crank-end  stroke 
more    closely    than     the    swift    head-end 
stroke'  and  this  gives  higher   steam   lines 
on  the  crank-end  diagrams.     It  is  for  this 
reason    that    many    engines    have    valves 
set  with  less  lead  on  the  crank  end. 

The  release  is  late  in  Mr.  Browne's 
diagrams,  especially  on  the  crank  end, 
and   I    should   think   it   would  be   well   to 


1  should  say  that  the  crank  end  dia- 
gram usually  -how-  a  higher  initial  pres- 
sure than  the  head  end,  due  principally  to 
the  angularity  of  the  driving  rod,  which 
move  more  solwly 
from  the  crank  end  than  it  does  from  the 
head    end,    therein     permitting    more    time 

,-,,.,!    consequently,   a   higher   initial    pres- 
sure on  the  crank  end. 

In  this  case,  however,  the  trouble  is 
somewhat  aggravated  bj  the  fact  that  the 
crank  end  has  a  gre;  tei  1  ad  than  the 
head  end:  if  Mr.  Browne  decreases 
the  lead  »n  the  crank  end.  or  increases 
it  on  the  head  end.  he  will  get  diagrams 
that    will    more    nearly    coincide. 

Ch  vkles  J.   Halloran. 

Avoca,    l'enn. 

In  the  September  14  number.  V  C. 
Browne   asks    the   cause   of   difference    in 

f  indicator  diagrams.  He  states 
that  the  valve  is  not  at  fault.  Tin-  dif 
ference  in  htght  may  he  due  to  some  con- 
striction in  the  pipe  connection  corres- 
ponding to  the  lower  card  or  to  pipe  con- 
of  unequal  length.  It  may  also 
he  caused  by  lack  of  symmetry  in  the 
connections.  It  would  he  hotter  to  use 
two  indicators,  one  for  each  end  of  the 
cylinder,  and  make  the  connections  as 
short  as  possible.  By  calibrating  the 
springs  and  taking  cards  simultaneously, 
dicated  admission  pressures  should 
prove  to  he  equal.  If  there  is  any  differ- 
ence, fhe  pressure  will  he  less  in  the  head 
end    of    the    cylinder,    since     for    the    hrst 

part  of  the  stroke  the  velocitj  of  the 
piston  is  greater  for  the  out  than  [1  r  the 
in  strokr.  This,  however,  should  hardly 
be   noticeable. 

John   S    A.  Johnson 
Blacksburg,  Va. 


1  1,  1  ,1m  r   1 

would  he   ahle   to  judge   the   advantage! 
•kers. 

The   writer    of   that    article     als, 
that    the    extension    of    the    arches    is    1 
creased    or    diminished    according    1,1    t 
wishes    of    the    installing    enginci 
garding    entirely    the    wear   of   the   arch.", 
and    stokers,    ,,11    account    of    the    1 
heat     caused     by     the     extension    of    t? 
arching. 

V.  Ma.  kay. 

Boston,  Mass. 


A    Practical 


Study    of 
Grate 


the   Chain 


The  writer  of  an  article  with  (he  above 
title,  which  appeared  in  the  August  -'4 
issue,   hardly   went    into   the   particulars   in 

sufficient   detail.      I   should   like  t • 

planation  made  of  the  saving  through 
the  use  of  mechanical  stokers.  A  s(,,ker 
when  built  for  a  finer  fuel  will  cause  bet- 
mbustion  than  a  stationary  grate 
with  natural  draft,  because  the  stationary 
grate  holds  the  clinkers,  whereas  the 
stoker,  moving  all  the  time,  keeps  its  sur- 
face clear,  thus  allowing  the  air  to  pene- 
trate more  freely :  hut  the  waste  in  the 
ashpit  will  be  a  great  deal  more  with  the 
movable  than  with  the  stationary  grate. 
Seemingly,  a  test  could  be  made  of  these 
giving  the  equivalent  evaporation 
with    a    B.t.u.    value    of    fuel.     Then   we 


Cylinder   Lubrication 

1  believe    the    amount     of    cylinder 
we    use    show-    fair   economy.      Wi 
hydrostatic     lubricator     of     good     ma 
which    we    find    to    he    reliable.      One 
jection   to  this   form   of  lubricator  is  t! 
variations    in    the    temperature   of   the  1 
gine    room    cause    considerable    change 
the   rate   of   feeding.     A   cool   wind  hi, 
ing  in  at  the  door  or  window  will  ret: 
it    considerably.   The   force-feed   lubrica 
i-    much    less    affected    or    perhaps   not 
all. 

Manufacturers  and  agents  of  force-f 
lubricators   tell   us   that   as   the   drops 
smaller    a    more    continuous    How    can 
secured    with    the    same    quantity   of 
and  consequently  a  more  effectivi 
tion,   thus   permitting   a   reduction  in 
consumption  of  oil.     So  we  fill  on 
feed    glass    with    strong    salt    water 
glycerin,    which    makes    the    drop-    n 
smaller,    probably    not    much    larger   t 
with    the    force    feed,   although    tl 
drical    glass    full    of    water    makes   tl 
look  larger  than   they   really  are. 

Our  engine  is  a  Corliss,   16x36,  rum 
at  95  revolutions  per  minute,  rated  at 
horsepower.     It  runs  twentj   four  hou 
day.     We   also   have   a   boiler-feed  pu 
a   deep-well   pump,   and   a   general 
pump,   but    the    last    is   not   used   much. 
On  April   10,  1908,  we  emptied  a  ba 
1  if  cylinder   oil   containing  60  gallon- 
it    lasted    until    May   29,    1909.     Of  tin 
gallons   was   sold   to  a   neighboring  pi 
'leaving  55  gallons  to  be   used  in  abo 
year.     Some  of  this  was  used  mixed 
graphite,    for    gaskets    of    various   kind 
little  for  hot  bearings  about  the  mill. 
we  also  use  cylinder  oil  on  the  valve  ^ 
We  do  not   give  the  pumps  much  01 
they    run    slowly.      Many   people   was 
great  deal  of  oil  on   their  pumps, 
be  seen  by  the  quantity  that  oozes  thr. 
the  gaskets  and  runs  over  the  pump.     ' 
cannot  tell  just  how  much  oil  tl 
takes,    but    from    the    foregoing  it  cai  * 
seen  that  it  does  not  take  more  than   lr 
gallons  a  month,  and  probably  less.     < 
how  long  a  quart  will  last  we  cannot  H 
exactly,  as  we  aim  to  refill  the  lubrn  '■' 
before   the   oil   disappears   from  the    -' 
glass,  but  it  frequently  lasts  from'  th  >'- 
six   to   forty-eight  hours.     We  feed     «j 

2  to  3  drops  a  minute.     We  use  a  .  « 


(  r   i-'.    i  h>  I 

glide  of  heavj   oil,  worth  aboui 
a  Ballon,  and  find  11   very  satisfai 
Tin-    factor    we    have    found    to    be    of 
■    importance    is    the    condition    of 
m   rings,      [f  they  are   worn   to  a 
ipe   the   oil    from   the 
walls   of   the    cylinder,    largeh    increasing 
mtitj    needed.      Once   the    rings    in 
•11  became  worn   in  this  way,  and 
several    times    the    usual    quantity 
it   quii  t       Rounding  off   the   edges 
rings  cured   the  trouble. 
In    one    plant    here    they    have    .1    slide- 
ngine    1  f    about     150    hoi 
at  about   100  revolutions  per  miii 
(he   superintendent    told   me  that 
or  more  of  1  >il  pi  1 
•    ten    hours    to    keep    it    quiet.      1 
!"ii't  know  what  was  the  condition  of  the 
liston  ring-,  but  I  imagine  they  had 

do    with    the    excessive   quantity 
-    I    doubt   if  the  piston  had 
(amincd    for   some   time. 

C.     F..     HOWLAND. 
Court    House,  O. 


lerewith  are  some  data   about   our  en- 
tile  amount   of   cylinder   oil    we 
*        month    during    the    first    five 
i    1909.      For    our    24x48    Allis- 
ilnuTs   Reynolds-Corliss,    running  con- 
-  a  day,  at  83  rev. .Inn.  ns 
minute,   with   an    average    vacuum    of 
inches,   we   used   in   January     13  gal- 
■  uarj .      12   _■     gallons  ;      March. 
April.    11  \,   gallons ;    May.    12 

14x36    Bates    limine,    running 

t  81   revolutions  per  niin- 

a  day.  we  used  in  January,  8 

»s;     February,    j<  d    gallons;     March, 

■  ;   April.  7;  ;  gallons;   May,  6    j 

[6x36  Vilter,  running   15  hours 

So  revolutions  per- minute,  we 

1  in  January.   1U4   gallons:    February, 

March,    n    gallons;    April,    12 

'lay,    iofi   gallons. 

T.   C.    Hill. 
.   Tex. 

ir    14x36   Corliss,   at    too   rev. 

.  will  not  run  satisfacti  rilj   on 
an  one  drop  of  -600  W"  cylinder  oil 
-5  revolutions. 
V  10x10  automatic,  at  300  revolutions 

minute,    will    -speed    up"    1  '1 

e    valve    affecting    the    go> 
1  arms)    on    less   than    one   drop   of 

11  r    too   revolutions. 

W  that  if  either  of  these  engine-  is 

■   a  month,  the  oil  will  stand 

Dg   for   a   longer   period   than   if   they 

recently  been  allowed  to  run  a  little 


I't'U  ER  AND  THE   ENGINEER 

containing    about     5    per    am.    acidless 
animal    fai    (tallow  I.     Ii    , 
cents  per  gallon.      |  he  lubri 

11  ii-  from  heat 

Iticli  come   into  the  hotwcll 

with    an    overflow,    we    have    nevi 

troubled  with  oil   in  our  boilers.     I  If  the 

lubrication    of    other    engines    and    pumps 

in  the  plant  we  have  no  exact  retold 

1>.     M.     I  (VERM  \\ 

Dracut,   Mass. 


1   find  thai   in  the  plant  under  mj   charge 
ounl    of    .  il    used    by    each    en 
gine  hears  a     1  lative  to 

their   horsepower.      I    will    therefi 

line   the   data    to   one    engine.    .1    j,<   and    36 

48-inch    cross-compound    condensing 


bj 


R.   Manly  Orr. 


e  use  abn„t   t><   pints  of  cylinder  oil 

hours    on    our    i6x.?S-inch 

cutoff  engine,   running  at  92   revolu- 

pcr  minute.     It  is  a  compounded  oil 


tin  1        Vfter    considerable    experimenting 

in  an  effort  to  determine  the  least  amount 
practicable  to  USi  .  I  have  si  ttled  on  the 
g  for  .1  nine-hour  run  :  For  the 
high  pressure  cylinder,  3  quarts;  for  the 
low  pressure  cylinder,  2  quarts.  This  is 
with     about      too     degrees.      Fahrenheit, 

superheat,  but  a  low  receiver  press 

a   reasonablj    good  vacuum. 
O.  J. 
Xew   Brunswick,   X.  J 


We  have  a  I2x30-inch  Fitchburg  engine 
running  at  100  revolutions  per  minute 
with  90  pounds  steam  pressure.     We  use 

a  three-pint  Rochester  force  pump  and 
one  filling  lasts  for  a  week  of  54  hours. 
TIk-  oil   costs   45  cents  a   gallon. 

I!.    W.    Thwaite. 
Framingham,  Mass. 


is   a    i6x30-inch   slide  valve 
type,    with    throttling   governor,   and   runs 
olutions  per  minute  on  95-pound 
steam  (gage)  pressure.     We  use  one  pint 
of  Capitol  cylinder  oil  every  ten  hour-. 
B.   Jarvis. 
fori  nto,  Ont. 


Water  Wrecked  Compound  Engine 


Referring  to  the  letter  in  the 
2\  number  headed  "Water  Wrecked  1  .in 
pound  Engine,"  I  thing  it  strange  they  had 
to  put  a  (1-forraed  section  of  the  exhaust 
1  their  engine  to  keep  the  water 
f  Ut,   even    if   the   water   was 

denser.      We    have    no   trouble    where    I 
work  with  the  condensers  at  least 
below    the    water    level,    and    less    than    3 
11    the    cylinder.      With    a 
h     line     from    the    pond    to    the 
condenser    we    regulate    the    water    supply 
1.  but  should  we  open  the 
gate    full   and   let    the   condenser   have   all 
the  water  it  will  take,  of  course  we  would 
have   trouble   at    once. 

engine  mentioned  in  the  article 
b  ul  20  revolutions,  1  think  their 
suction  gate  must  have  been  op.  1 
much.  The  vacuum  had  risen  to  ji  inches, 
which  would  draw  the  water  with  a 
rush     until    thi 


■ 

were  full,  which  would  lower  the  vacuum 

1  his  would  no)   I 
;l  ll"-  wai  tli  d  suffii  iently. 

broken   the   vacuum  al   ah.  ul   the 
same  time  he  closed  the  throttle,  it  might 

have    prevented     the    first    wrick. 

J     E 
lah,   111. 


What  Caused   the  Air   Pressure? 


Replying  to 

t   the   September   21    number: 

letails  of  thi 
trifugal  1  tions,    not    1 

give    the    reason    for    the    pruning    pip,     be 
ing  lapped  into  both  the  su 

foi   11   would  seem  that  one 
'"iiiH  ction    should   be   sufficient. 

It'll    it    K    assumed    there    is    a    vent    cock 

:iI  'he  t.  p  of  the  pump  casing  to  givi    n 

lief    for    the   air    while    the   pump    is    tilling, 

aml   ,1""  il"    water   will   spurt 

when     the     level     reaches    the     top    of    the 
pump.     The  pump  is  then  apparently  full 
of  water  and  r»adj    to  start  ;  bul 
fault    oi    design   of  .1   good   many   pumps 
that  there  is  opportunity   for  air  1 
trapped    m    the    suction    passages 
pump  when  priming.      I  his  air,  if  in  any 
quantity,    remains    in    the    eye    of    the    im- 
peller,   while    the    much    denser    water    is 
thrown    to    the    outside,    preventing    the 
pump    from    picking    up    its    water. 

The    following    i-   probabb    the    simple 
explanation  of  the  air  pressure  found  in 
the    suction    pipe:       When    water    appeal 
at    the    vent    cock    it    is   usual    to   close   the 
cock    as    1  ible,    which    can 

be   dour    in    instantlj    turning   the   thumb 
key    or    lever  valve    in    the 

priming  pipe'  is  then  closed;  bul  this  takes 
an   instant    longer,   which    is   Sufficient   time 

pressure  to  build  up  in  the  pump 

before    starting. 

The  air  pocket  prevented  the  pump  from 
picking    up    the    water    and 
found   in   the   suction   pipe  after   the   pump 
pped  was  the  same  pressure  which 

was   thci  i.irled. 

R.   R.   Pratt. 
Lynn,  Mass. 


ir    was   compressed    in    the    suction 

pipe  during  the  operation  of  priming  the 

pump,   and    as   no   vacuum    was    n 
after    the    pump    was    started,    and    as    I 
presume  that  the  discharge  pipe  wa       lied 
with    water,    there    was    no    chance    of   the 

being    dissipated.       The    impeller 
of  a  centrifugal  pump  is  not  air  t- 

ith    water.      If  the   vacuum 

-  d  during  the  Opi  11 
coi, Id    have    issued 
from   the  connection   while   the   pump  and 
suction   pipe   were  being  filled. 

John-    Hurst. 
Louisville,  Ky. 
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During  the  year  ending  June  30,  1908, 
there  wire  in  the  United  Kingdom  of 
England,  Ireland,  Scotland  and  Wales 
seventy  three  failures  ol  steaming  ap 
paratus  on  land  and  water.  This  lis!  111- 
cludes  all  accidents  to  boilers,  pipes,  steam 
chests,  steaming  tank-  and  coffee  urns. 
In  all,  twenty-three  persons  were  killed 
and  fifty  injured. 

Deducting  from  the  seventy-three  fail- 
ures the  thirty  eighi  which  occurred  in 
pipes,  valves,  cylinders  and  other  supple 
imntary  apparatus,  thirty  five  boiler  ex- 
proper  occurred,  out  of  ! 
of  more  than  150,000  boilers  in  operation, 
causing  an  aggregate  •  f  fourteen  deaths 
and  twenty-three  in 

While  it  is  not  possible  even  approxi- 
mately in  estimate  the  number  of  sta 
tionary  and  portable  boilers  in  use  in  the 
United  States,  it  is  known  that  during 
the  same  period  there  wen-  some  C"  e> 
pi,  sions,  with  a  death  roll  of  281,  or  about 
fourteen  times  as  many  explosions  and 
twelve  times  as  many  deaths  ' >n  land  alone 
as  on  laud  and  water  in  Great    Britain. 

In  the  United  Stan-  there  is  no  Federal 
law  governing  the  operation  and  inspec 
tion  of  land  b  1    stationarj    or 

portable,  and  1  nly  five  States  ha- 
laws  and  not  all  of  these  furnish  a 
protection  to  steam  users;  and  in  die 
majority  of  large  cities  there  are  not 
proper  regulations  pertaining  to  the  in- 
stallation, inspection  and  operation  ol 
steam   b 

While,  iii  Great  Britain,  the  laws  are 
few  and  simple  thej  are  enforced.  When 
an  accident  to  a  boiler  or  its  attachments 
occurs,  the  owner  or  user  is  required  to 
notify  the  Board  of  Trade,  by  which  an 
official  investigation  is  made.  The  usual 
is  an  inquiry  into 
the  cause  of  the  failure,  the  management, 
upkeep  and  inspection,  by  two  commis- 
sioners selected  bj  the  hoard,  one  of 
whom  is  an  engineer  and  the 
barrister.  These  commissioners  have  the 
power  to  order  the  payment  ol 
which  are  much  in  the  nature  of  lines. 

Britisl  naj    not   be  applicable 

to  American  conditions,  but  a  compari- 
son of  the  results  brought  about  by  the 
operation  of  a  short,  simple  general  law 
in  one  country  with  heterbgenei 
laws,  municipal  ordinances  and  utter  lack 
of  law  over  the  greater  part  1  f  our  own 
country,  should,  as  Hamlet  said,  "give  us 
pause." 

Allowing    that     the    population     of    the 
United     States     is     approximate!;.       Ii    1W1 
■   Britain,  we  have  seven  times 
as  many  expli  times  as  many 

deaths  per  capita,  and  eliminating  the 
minor  failures  of  steaming  tanks,  render- 
ing kettles  and  supplementary  apparatus, 
the    ratio    i-    more    than    doubled. 


In    our     issue     of     August     7     a 
poudeut,   under   the   inquiry.   "Do    You    lie 
cites    some    questions    and    the 
answers   which    were   evolved   h>    then    .lis 

bj     an    association    of    11 
Another    correspondent    now    claims    that 
the  answers  as   given   appear   in   a   mucli- 

aiKertised    hand! k    and    want-    to 

ill    what    respect   they    are    wring. 

//.ire  many  founds  of  water  arc  re- 
quired to  yield  one  horsepower  with  «ur 
best  engi 

■  society's  answer  to  this  q 
as  furnished  by  our  correspondent 
to  30."     The  handbook   answer  is    "15  to 

;o  "      h    is   underst 1    -  if    coin  -■■   thai   in 

both  cases  "per  hour"  is  meant.     Had  tin 
answer    of    the    society    been    that    of   tin 
ok,    il    1      not    likely   that    it   wauli 
have  been  questioned,  although   "o 
engines"    do   considerably    better    than    1; 
pounds.      1  M'    fort)  -eight    two-stag 
pound  engines   tested  by  George   H.   Bar 
nd    listi  d    in    his    "£  iigim      Tests.' 
published    nine    years    ago,    ,  me  half    did   1 
■.,r  hour      on      less      than      lifted 
pounds   and    seven    on    less    than 
In      nl)    three    of   these    seven    cases   w.'i 
ti  am    superheated.      Two    triple-ex 
pansioii    engines    which    he    cites    gi 
sumptions  between    I-'  and    i.i   pounds,  til 
lower   12.55  without   superheat,  tl 
consumption,   in   the   other  case   in   whic 
there   was    some    superheating,   bi 
to   leakage.       There   are   numerous 
tests  011  record  between    II    and    I-'  pound 
and    with    high    degrees   of   superheal   I" 
tween  8  and  9.     Guarantees  of  15  pount 
per   kilowatt-hour    are    not    infrequent   t< 
0  that  the  answer  even  of  the  hain 

1 k    is    hardly    correct    for    oui 

gines.  although  it  is  a  fair  general  est 
mate  of  the  performance  of  coiiipoui 
1  ngini  -    of   the   better    type. 

What,   is    the    consumption    of   coal  p 
hour  on  a  square  {oof  of  urate  surface? 
The  question  as  asked  is  too  general 
its    scope.        There    are    places    when     I 
amount   of  coal   Tired  per  day  divided 
the  grate  surface  will  not  amount  to  mo 
than  5  or  6.     In  h  comotivc  prai  I 
50     or     more.      In     electric-statioi 
the   tendency    i-    to   get    more   out   ol  1 
boilers  by  high   rates  of  combustion,  a 
it  found   that    a   boiler   can   be  made 

do  twice  its  rated  capacity  with  so  sm 
a    falling   off    in    its   efficiency   as   to  ma 
it  better  practice  to  force  it  than  to  put 
more    boilers.       But     the    question    de 
with  general   rather  than   special 
Boilers  are  usually  rated  at  10  square  t 
of    heating    surface    per    horsepower 
water-tubes  and  i_>  for  horizontal  tubula 
If  a   boiler   has  40  square   feet  of  heat 
surface   to   one    of   grate,    is   rated   OH 
10-foot    basis    and    requires    3    pounds 
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.•oal  per  horsepower,  it  will  have  to  have 
ia   pounds   "i    coal    per   hour   per    square 
;r.in-.     16    pounds    ii    it    take-     j 
KHHlds  per  horsepower.     Lower  1 
jrate  to  heating  surface  will  increase  this 
ption,  more  heating  surface  '"  the 
,vcr    will    reduce    it        The    answer 
to  the  criticism  that  it  applies  onl> 
.  average  factory  and  office-building  pra 
ice  and  is  perhaps  low    for  that. 
What    is     the     ;<.\ilcr     consumption     in 
■  'iinds    per    hour    per    indicated    horse- 

I'hi-  question   would   seem  to  mean  the 

.ime   as   the    first    1  ne   and   yet    both    the 

k  and  the  society   answer  it  differ 

•m    what    they    do    the    first.      The 

k  say-   15  to  45.  the  society  _\;  to 

>   The  lower  consumptions  are  di* 

The    society    i-    wrong    in    raising 
r  limit,  but   we  opine  that   water 
and    above    are    not 
I"  find. 


Waterhammer 


nnual   memorandum   by   the   chief 
of  the   Manchester   Steam   Users' 

■  in,   always    looked    for    with    in 

ar  especially   valuable,  eon 

it   does   a   review    and   study   of 

rd  of  Trade  report-  dealing  with 

mcf     in     steam     pipes.     C.      P.. 

r,    the    chief    engineer    of   the    as 

.    has    made    a    specialty    of    thi- 

nd  we  have  before  had  occasion 

n  hi-  work   in  this  line. 

I   a   total   of   ui    Board  of  Trade 

waterhammer.  nine  ease-  were 

is   not    ha\  ing   In  en    due   to   this 

he  remaining   toj  cases  are  classi- 

malyzed  in  the  report  under  cmi 

One  of  the  greatest  difficulties 

.r.l  to  explosions  in   general  and 

pipe     explosions     in     particular 

■  lys   he   that    the    sudden    loud    re 
r  obliterates  the   rccollecti 

being    done   at    the   time,   or   a 
that    the    handling    of    a    cock    or 
d    in    some   mysterious    way   been 
M   of   these   explosion-,    combined 
tear    of    being    blamed,    makes 
inimizc    .  r    wilfully    forget    what 
•    doing  at   the  time.     These  ten 
and  the  deaths  of  those  who  wen 
the  exploded  valves   are  the  dif 
which  engineer-  who  inquire  into 
plosions    have    to    contend    with 
difficulty,    the    result    in    part    of 
ady  mentioned,  is  the  meagerni  ss 
Ita.     In  not  one  of  the  t_M  reports 
any   scab    marked   on   the   draw- 
tew  instances  is  the  thickness  of 
"    pipe    mentioned,    and    in    fewer    still 
ngth   of  the   pipe   given.      In    no 
-  have   any   details   been   given   of  the 
unjured  valves,  pipes,  bolts,  etc..  and  yet 
"  •  exactly  these  details  which  are  best 
r  giving  valuable  information  as 
editions  which  led  to  the  water- 


hammer.      These    pipes    which    ha\ 

Severe    -hoiks    without     actually    breaking 

ought   to  be  examined  quite  as  carefully 

as    other-,    even    if    for    no    Othei 

than  to  guard  against  a  ne«  accident  after 

the    inquiry     has    ended.       In    one    or    two 
cases   the   breaks   were   actually    1I1 
after    repair-    had    been    made 

\-  a  reason  why  the  pipe  is  frequently- 
broken  eircumferentially  when  a  p 
one-half  as  Strong  would  split  it 
tudinally,  it  is  suggested  that  the  fracture 
may  be  due  to  strains  introduced  from 
the  distortion  "i  the  flanges  near  which 
such     circumferential     fractures     usually 

■  ccur.  For  instance,  imagine  a  blank 
flange  or  cover  packed  with  a  thin,  hard 
packing,  extending  beyond  the  bolts  and 
clear  to  the  outside  edge  of  the  flange. 
When   the   flange   i-   bulged   by    the   impact 

■  I  a  plug  of  water  tl  the  pipe 
i>    turned    downward,    introducing 
pjxssion   -tram  at    the   fillet    which   may  be 
neutralized    by    the    pull    of   the    bolts    so 
that    no    explosion    occurs,    while    if   the 

1-  a  narrow  one,  entirely  inside 
the  bolts,  the  1  ffi  cl  of  the  pull  of  the 
cover  under  impact  and  of  the  boll  hold 
lends  to  rend  the  pipe.  Forty-eight  ea-es 
are  analyzed  and  illustrated,  a  study  of 
which  would  lead  to  an  avoidance  of  the 
condition-  of  design  and  operation  which 
have   brought   them  about. 


Make    the   Engineer    an   Expert 


liming  the  past  few  years  impr 
in  the  steam  engine  ha-  chiefly  consisted 

!ii  putting  into  practice  what  was  already 
known  to  be  desirable.  In  this,  as  in  most 
other  cases,  it  was  found  to  be  one  thing 
lo  know  what  was  desirable,  and  another 
to  accomplish  it.  Better  plan-  pi  con 
-miction  have  rendered  the  use  of  high 
steam  pressure  and  high  piston  speed 
more  common,  and  these  with  better 
workmanship  and  attention  to  details 
have  brought   about   better  economy. 

Improvements  in  tools  and  machinery 
for  doing  good  work  cheaply  have  had 
much  to  do  with  improving  the  construc- 
tion    of    the     -team     engine,     not     only     by 

affording    the    mean-    for    doing    so,  but 

frequently    pointing   out    the   direction  for 

improvement.      Aside    from    this    the  in 

traduction   of   better   instruments    for.  and 

better   method-   of,   measuring   effect  has 
been   important. 
Steam    1  ngineering   embraces    1 

the  designing  and  construction  of  engines 
and  boiler-,  but  their  management  as  well, 
and  here  there  i-  room  for  general 
progress  in  the  direction  of  better  econ- 
omy. If  not  a  new  field,  it  is  one  that 
has  not  been  as  extensively  cultivated  as 
it  ought  to  be.  Owing  to  long  and  per 
sistent  effort,  users  of  steam  engines 
have  been  fairly  well  educated  in  the  econ- 
omy of  paying  for  good  design  and  con- 


,  hut  they  do  not,  to  tin  same 
extent,  appreciate  the  value  of  good  man 
agement,  and  are  often  of  the  1  pin 
there  i-  not  much  in  thi  way  ol  economj 
in  the  everyday  management  of  a  -team 
plant,  except  what  1-  comprised  in  -top- 
ping and  starting,  and  in  keeping  up  the 
motion  <  1  d  numbet  ol 

Their  hit  tfter  hiring  an  cngi- 

m  er  just  compcti  nl   foi   this  dutj .  or  em 
pli  ying  1  ngincer   w  h 

1 peration    from   anj    quarter   in   his 

1    expenses  in  his  depart- 

I!    I    111 

In    many     instances    money    expended    in 

necessary  engine  n  10m  appli 

upon   as   being    thrown    away,    rather   than 

invested    where   it    will   yield   good   returns. 

ill     right     SO     far    as    paying     for    a 

( 1    engine    i-    concerned,    but    here    in- 

lerest  dwindles,  for  the  engine  ought  to 
take  care  of  itself.  Mow  many  owners 
of  steam  engine-  believe  that  a  -team- 
engine  indicator  is  one  of  the  necessary 
appliances  ol  the  engine  room,  or  that 
an  engineer  should  he  provided  with  con- 
venient appliances  for  weighing  coal  and 
water  supplied  to  the  boilers? 
engineer  i-  not  particularly  different  from 
any  other  good  workman.  If  he  finds  that 
-  taking  an  interest  in  his  efforts 
to  reduce  running  expenses;  thai  such 
appliances  as  he  needs  for  economical  op- 
eration an  1  for  determining  results  are 
refused  or  furnished  grudgingly,  with  no 
interest  manifested  in  their  use,  he  will 
he  reasonably  certain  to  form  easy-going, 
careless  and  costly  habits.  A 
course  from  that  indicated  will  as  surely 
yield  good  results,  fi  1  it  may  be  set  down 
as  a  fact  that  a  thoroughly  competent 
engineer  is  never  satisfied  when  power 
is  costing  more  than  it  ought  to  cost. 
Keeping  expenses  down  is  a  part  of  his 
"stock-in-trade." 

If  owners  of  -team  engines  would  look 
with  some  degree  of  interest  to  authentic 
records  of  fairly  conducted  tests  and  then 
compare  these  with  their  own  expenses 
for  power,  it  is  probable  in  many  in- 
stances  they  would  see  something  start- 
ling in   the   diffcrenci 

When    the   operation   of   a    steam    plant 
gets   1  utrageously  had.  an   expert  is  called 
traighten  matters  out      But  this  is 
not   usuallj   done  until  after  a  good  deal 
has  occurred,  and  the  cost  of  dis- 
covering  the   trouble,   to   saj    nothing   ol 
11  d) .    1-    likely     to    In 
more    than    that    of    previously    supplying 
the   engineer  with   such   instruments  as  be 
required,    and    by    reasonable    encourage- 
ment making  him  an  expert   ready  to  sug- 
yentives   rather   than   costly   reme- 
|     i.nomy     in    developing    power    is 
made  up  of  small  things,  and  observations 
must    be    specific   as   well   as   general       To 
a    greater    extent    than    most    other    work- 
men, engineers   must   educate  themselves. 
and    for    this    reason    they    should    be    af- 
forded every  reasonable  opportunity. 
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Power  Plant  Machinery  and   Appliances 

Original      Descriptions     of      Power     Devices 
No     Manufacturers'      Cuts     or     Write-ups      Used 

MUST     BE     NEW     OR     INTERESTING 


Richardson   Improved   Automatic 
Coal    and    Liquid  Scale 


The  Richardson  coal  scale,  Fig.  I,  is 
primarily  used  for  weighing  coal  as  it 
falls  h>  gravity  from  Inns  or  hunkers  in 
the  boiler  room,  and  discharging  the  coal 
to  the  stokers  of  boilers,  ["he  mam  frame 
of  the  scale,  which  i~  i  l  cast  iron,  sup- 
suitable  steel  bearings 

fulcrum    of   an  equal-armed 

beam  /'.  Fig.  2.     This  beam  sup1 

al    distance    from    the    fulcrum    on 
knife  edges,  a  weigh)   box  C"  at  0 
and   a    weigh    hopper   /.    to   carry   the   coal 
at  the  other  end.     In  the  weigh!   I 
standard   Unit©  ■  •    weights    for 

the  required  quantity  of  coal  to  he  weighed, 
and  the  coal  is  iv<\  into  the  weigh  hop- 
per. When  both  are  empty  the  weight 
box  and  weigh  hopper  are  equal  in  weight 
and  balance  each  other  0 
armed  beam. 

The    o  le    proper 

from  the  overhead  hunker,  chute,  elevator 
or  ether  feeding  de\  ice  tin 

feed    chute    .  f.    Fig.    2,    thl 

this  chute  being  arrai 

the  material  to  be 
erally  whatever  size  of  material  will  pass 
from   the   hunker   will    pas^    through    this 
chute    witln.m    blocking.      In    this   chute   a 

plate  B,  made  on  the  same 
-    the   chute.      This    is   ope 

eccentrics,  and  the  bottom  end  is  carried 
sliding  hi. .ck~.  which  worl 

in   the  ' 

throng!:  i 

take  pi;:  angle  of  'he  feeder 

is   quit:  ontinual    shifting   of 

the   bas:  positive 

This    chute  coal    into    the 

' 
vertical  feed  to  .,r  head  of  coal  above  the 
gate,  and   the  -lie   drum  gate 

than  the  inlet    from 
'low-    that   any   piece 
that   enters   the   gate  can   p; 
into  tin- 

With  this   drum   t;  receiving 

its  supply  from  the  side,  only  a  small 
quantity  of  coal  is  carried  at  any  time  on 
the  floor  of  the  that   when   the 

gate  is  closed  there  i-  not  a  heavy  head  of 
coal   upon   it,  and   there   i-   but   littl 
tion  due  to  a  head  of  coal  upon  the  gate, 
so  that  the  gate  readily  opens  and  allows 


-    into  the  weighing  bucket 

The  action  of  the  drum  gate  is  a  revolving 
I  the  beginning  of  the  weighing  it 
is  wide  open  anil  a  full  feed  of  material 
enters  the  weighing  bucket.  When  the 
lg  nears  completion,  the  gate  re- 
volves,  cutting  off  the  feed  to  a  small 
flow,  and  when  the  hopper  has  received  its 
required  amount  the  gate  completes  the 
segment  of  the  circle  under  the  influence 


In  the  past  the  supply  gate  ha 
operated  by  means  of  a  spring  and  the 
power  exerted  by  the  dead  weights  on  the 
weight  box  at  one  cud  of  the  equal  arm* 
beam  has  been  cushioned  in  its  disc,  n|  b) 
a  spiral  spring,  and  the  release  of  the 
gate-controlling  levers  has  allowed  thi 
spring  to  expand  and  open  tin  gate 
Owing  to  the  limited  service  which  al 
spiral  springs  give  this  has  not  been  founi 


FIG      i.     RICHARDSON    IMPROVED    AUTOMATIC    COAL   SCALE 


of  it-  own  weight  and   Snail)    ruts  off  the 
supply. 

Should  a  large  piece  of  coal  be  in  the 
act  of  falling  from  the  chute  to  thi 
as  the  gate  cuts  off,  it  cannot  prevent  Un- 
gate from  closing  and  i-  thrown  to  the 
hack  of  the  drum  gate.  The  gate  is  con- 
trolled  bj  mean  of  a  dead-renter  lock 
formed  by  the  levers  //  and  /.  The  dis- 
From  the  weigh  hopper  is  also 
controlled  by  means  of  a  toggle  P  on  the 
same   principle. 


reliable  and  a  weight   is  introduced  i» 
Richardson   scale   in   place   of   thi 
in  large  scales,  as  shown  in   Kir, 
are  used   for  heavy  work. 

Suppose   that   such   a   scale  is 

receiving   coal    and    weighs,    say,   

at    a   discharge;    one    ton   of  war 
placed  in   the  weight  box.     It   H  - 
be  good   practice   to  allow   the  full  f :e 
of  this   ton   of  weights  to  exert  its  |  5_ 
sure   on   the    working  parts  of  the  M& 
'lints,  it  is  necessary  to  subtract  fron  h* 


l.cr  12,  1909. 


POW  ER  A.ND  THE  ENGINEER. 


633 


FIG.   2.     SHOWING    DETAILS    OP    RICHARDS. .\ 


FIG.    4.    RICHARDSON    AUTOMATIC    LH    L'lD   SCALE 


given  power  furnished  bj   the  weights  in 

(   sufficient  weigh! 
mize   the   shock   and   the   amount   of  this 
power   i  I   bj    the   weight  of  an 

operating  weight.     By  making  the  operat- 
i  <,,  Fig.  2,  of  a  large  multiplica- 
tion,  if    is   possible  t"   use  quite   a   small 

maj  be  called  thi 
weight,  R,  on  the  extremity  of  thi 
ing  lever  G.     Supposing  the  lever; 

ind  the  weight  at   the  end  of  this 
lever  is  15  >  1  >■  mid  be  a  pres- 

.   leaving 
Free   weight   to  descend  out 
of   the    2000   pounds    in    the    weight    box. 
Even  the  weight  of   1 100  pounds 
cient   to  (Imp   with  a   heavy  jar  if  no  air 

w.re  introduced,  but  bj 
piston  tl  liminated.     Tl 

■ily    exerts    power    according    to 
its  v.  1  imply  a  cushii  m. 

When   the   scale   hopper    ha 
it-  lead,  the  weights  in  the  box  at  the  other 
'turn    to 
their    stops    on    the    side    frames,    but    for 
the   fact    that   tl  is    taken   up  by 

nt    front  k    to  G  connected  to  the 
^ate.  and  the  g  H  and  / 

being   at    a    dead    center    the    Kate   cannot 
open.     The   operating   lever  G   i 

1  eight  /?.  The 
air  in   the  lower  par'  -i   paws 

through    a    small    bypass    pipe    on- 
to the  upper  et  ider  and  thus 

place.      This 
now   i-  I    '-cmain-   50,  I 

'!  and  /  are  in 
their  locked  position.     Din 

■n  of  the  trip  mech- 
anism (>  on  the  lever  .V.  with  which  they 
come    in    contact    as    the    I. 

1  fall,  working 
on  the  fulcrum  formed  by  the  pin  of  the 
pendant  at  the  end  of  . /.     The  fall  of  the 
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r  ia,  n jo?. 


weigh!  i  ne  man- 

.     namely,  the  drawing 

oi  the  .in   in  passing  from  the  top  to  the 

bypass  pipe  is  fitted  with  ;i 

the   retard   can 

lated      The   cylinder    is    made    of 

de  solid-drawn  brass  tube,  is  fitted 

cups  and  drain  pipe,  and  the  pis- 

ton  rod  is  -..  fitted  that  no  djrt  can  affect 

.    cj  linder   is   incased   in   a 

■.\  Inch  prevents  damage  by  denting. 

is    mounted   on    roller 

tted  with  oil  cups.     All  the 

formed  l>y  two  steel  disks, 
to  which  is  bolted  the  sheet-iron  gate  plate 
is  lined  with  brass.     This  gate  runs 
on  n  Her  bearings.      The  weigh  hopper  is 
ith  brass  in  order  to  prevent  wet 
im   sticking   to   the   sides ;   also  all 
.  as  is  the  hopp 
on  which  the  coal  rests  in  the  hopp 
hopper  doi  r  also  operates  on  roller  bear- 
ings.   The  reciprocating  plate  feeder  B  is 
so    rranged  as  t"  be  in  action  only  at  the 
time   the  gate   is  open   and   when   the    teed 
is    taking    place,      immediately    the    gate 

■     fci  d    Stops.      This    i-    due    to    a 
connection  between  the  gate  spindle  and  a 
hell  crank   which   engages  and  di 
the   clutch. 

The  weigh  hopper  is  cut  away,  as  shown 
in  Fig.  .!.  in  the  base  to  allow  of  a  full 
closing  in  casi  coal   should  be 

between  the  body  of  the  hopper  and  the 
door  at  the  moment  of  the  closing  of  the 
latter.  By  this  arrangement  tin-  door  can- 
not he  held  open  through  a  pieci 
wedging  between  the  body  of  tin 
and  the  door.  A  flapper  seals  or  closes 
inl     hut     at     the     sanie     time     hangs 

loosely. 

It  is  claimed  for  the  machine  that  it 
will  weigh  both  small  and  large  coal,  wit 
or  dry.  with  equal  facility  by  an  auto- 
matic system.  It  also  provides  a  con- 
tinuous registration  of  all  the  coal  passing 
o\er  it  by  means  of  the  automatic  counter 
i".  The  column  of  coal  in  the  act  of 
falling  at  the  lime  of  the  final 
of  the   gate  is  provided    for  by  tin    sliding 

adjustable  weight  T  acting  on  the  beam. 

\  type  of  automatic  liquid  scale  i* 
shown  in   Figs.  4  and  5.  the  former  being 

rior  view  and  the  latter  a 
view  of  on,-  side.     This  machine 
of   a    strong,    iron    frame    which    supports 
the   equal-arm   beam   ./.    Fig.   5. 

am  is  hung  the  weighing 
tank  or  hopper  />'.  in  which  the  liquid 
is  carried.  To  the  other  end  is  suspended 
the  counterbalance  or  weight  box  C. 
I'nited  Stales  standard  weights  are  placed 
in  the  weight  Imx,  which  furnish  the 
power    to    actuate    the    scak. 

The    liquid    •  ale    from    the 

hopper  tank  />.  which  is  fed  by  flic  feed 
pipe  shown  and  is  controlled  by  the  cir- 
cular hell-shaped  valve  /:.  This  valve  is 
raised  through  tin-  plunger  G  by  the  power 
of  the   weight   in   the  box   C  and  is   con- 


trolled  h\    means   ,,f   [he   lever 
1 111    a    dead    center. 
A  full  stream  of  liquid  enters  the  weigh- 
ing tank  until  I  me  hopper  be- 
gins  to  offset    the  counterpoise,  and   in   so 


K  and  /..     the    discharge    being    controlled    bj 
al  \  ah  e  //.      i  his  valve  lit 
seat  rms  a  joint    against 

the   tank   al    .V.      The   liquid  is 
livered   into  the   funnel   Q   connected  wil 


releases  the  plunger  G    As  the  valve     the  outlet  valve  //.  the  wi  iglu  of  the  liqi 
11    partially   closed,  ced     on  this  funnel  having  the  effect  of  hoh 

flow    of   liquid   niters   the   hopper    until    the      ing    the    valve    open    until   all    the   liquid 


1 


FIG.   3.     SHOWING   WEIGHING   Hopper 


balance  is  reached,  this  final  flow  being 
enlarged  or  reduced  by  means  of  the  screw 
/.  When  balanced,  the  beam  trips  the 
arm  W  and  the  valve  completely  closes. 
The  lever  /.  then  engages  with  the  lever 
X.  breaking  the  lock  formed  by  the  dead 
center  of  the  lever  .V  and  .1/,  and  the 
weight  of  the  liquid  opens  the  outlet  valve 
and   the  contents  of  the   tank   discharges, 


drained    from    the    weighing    tank.  I 
valve  returns  to  position  by  means    I 
weighted    lever   .1/   wdien   relieved     ' 
weight  of  the  liquid  on  Q. 

The  final  dripping  of  the  liquid  in  1  "f!" 
between  the  inlet  valve  and  weighi 
at   the  time  of  cutoff  is  compensat   H 
by  the  weight  T  acting  on  the  be 
porting  it.     This  scale  is  equipped  tl> 
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lical   counter,   shown   at    R,   which 
r>  even  weighing  so  that  the  total 
:   liquid   that  lias   passed   through 
.111  be  road  at  a  glance, 
le  machine  is  self-testing  in  a 

wholly    unnecessary    to   draw    off 
tl  liquid  into  an  ordinary  tank  and  weigh 
itn  the   usual   way   to  cheek   its   weight. 
Il:an    he    built    in    sizes    to    suit    any    re- 
nin s  of  scale  are  manu- 
by    the    Richardson    Scale    Com- 
.rk  row.  New  York  City. 


Cse-Hardened  Corrugated-Copper 
Gasket 


hardened  corrugated-copper  gas- 

ifactured    by   the    Chapman    I'n- 

gi  ering    Company.    917    and    QIQ    Land 

Iding.    Philadelphia,    Penn..   is   il- 

I 

.11  use   the  corrugations   are   not 


M  11  in  the  Range  and 
m.i>  mi,  but  simply  flatten  and  retain  their 
spring,  which   1 

tract  and  expand   to  meet   the  variations 
of  temperature  and  pressure,  winch   fea- 
ture would'fit  11  t'.ir  use  with  supi 
steam  and  on  high  pi  1  ssure  work. 

It    is    claimed    tor    this    gasket    that    this 

corrugation  will  spring  or  expand  and 
contract  in  a  Range  1/16  of  an  inch,  and 

that     it    cannot     blow     OUt;     also,     that     it 

closes  the  pores  of  the  metal,  and  for  that 

reason  the  gasket  will  neither  set  nor 
crack  under  pressure,  nor  corrode  from 
electrolysis  nor  the  p  ulphuric 

acid,  and  it  can  he  used  over  and  ovei 
again.  It  is  suitable  for  use  with  steam, 
water,  air,  oil,  gas,  tar,  naphtha  and 
gylcerin,  and  under  ordinary  circum- 
stances, it  is  claimed,  will  las)  a: 

tin-    pipe. 

It  is  made  the  exact  size  and  shape  that 
is  wanted,  and  is  applied  as  shown  in 
Figs.  -  and  3;   Fig.  .'  showing  the  gasket 


m  position  "ii  th<   '  wrcr  Range,  while  Fig. 

■  1  inside 

the  Rani  thai   the 


CASE-HARDENED    CORRUGATED-COPPER 

GASKET 


FIG.   5.     SHOWING  DETAILS  OF  LIQUID  SCALE 


FIG    3.    GASKET  BETWEEN  FLANGES 

gasket   can   be   applied   by   removing  only 
the  holts,  which  would  be  a  fea- 
ture in  case  one  were  in  a  hurry  to  re- 
place a  gasket. 
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Columbus   Impeller   Pump 


-  that  of 

till  vertically  and  ai 

mvenient  loca- 

Ij  shaped 

by  a  suitable  shield 

and    all    bearings    in    the 

m   the    well, 

I    with   impellers.      Each    impeller 

il  with  it.  ami 

ling  this  impeller  and  carried   by 

rotecting 


permitting  a  greater  and  more   rapid  in- 

d  by  tlic 

ipany,    Indian- 

ind. 


Improvement  in  the  Lagonda  Auto- 
matic Cutoff  Valve 


The  Lagonda  Manufacturing  Company, 
Springfield,    <  >..    recently    made 

in    its   automatic   cutoff    valve,   as 
shown    in    Figs.    I    and   2. 

In  Fig.  i  it  will  be  seen  that  in 


•  tl'EI.LER  PUMP 

ler    three    re- 
tarder  bl  vided,  which  are  se- 

cured   to    the   stationary   bars.      Each    10- 
tion    has    three    impellers,    three 
stationary  bars, 
which   form  what  is  termed  a  "cage  sec- 

Vny  number  up  to  twenty  < 
or  200  f  ],led  to- 

gether,   thus    enabling    the    pump 
erate  to  a  depth  of  200  feet.     The  pumps 
are  designed  to  be  driven  either  by  belt 
or  motor. 

This  type  of  pump  requires  no  pit,  and 
has  no  wearing  parts  located  below  the 
surface.  It  i-  especially  adapted  f 
producing  wells,  which  by  its  use  may 
have  their  capacities  greatly  inert 
extending  the  pump  deep  enough  to  lift 
the  column  of  water  of  the  vein,  thereby 


«L        ^ 

If 

Br  »  : 

■■■awS^BSHHSj'    _ 

s 

FIG.    I.     SHOWING   INTERIOR    IMPROVEMENTS 
IN   LAGONDA  AUTOMATIC  CUTOFF  VALVE 


a    friction    joint    between    the    valvi     jfe) 
necling  with  the  weight  am 
an   arrangement   of  links   lias  been   incot 
porated,    thus     red  1  ibility   t 

sticking.      Tin  Me-dis 

valve    lias    also    been    changed,     tl 

-1  d    being    that    of    the    stem  b< 
tween    the    upper   and    lowet 

1     1  "einent  1  j 
on   the   outside  of   the  vab 
I  1  prevent  chattering  by  the  closit 
of  the  valve  too  quickly,  nr  when  a  sti   - 
1  load    occurs. 


A  40-Ton  Triplex  Chain  Bloc 


The   40-ton    Triplex    chain    block   ilb 
trated     herewith     has    hern      ] 
nei  1  the  demands  of  engineers  fo 
hoist  to  handle  heavy  load 


FORTY-TON    TRIPLEX    CHAIN    M.OCK 


'. -III'OT   ARRANGEMENT 


stallation  of  an  electric  cr 
steam  hoist  is  not  used. 

It  is  composed  of  two  ao-ton 
equalizing    bars    at    the    top    and    bi 
This  provides  for  single-point   - 
and  a  single  point  for  attachment 
The    equalizing    bars    are    madi 
channels    placed    lxick    to   back   with 
arators.     Provision  is  made  for  thi 
ing  of   each   unit   at   the   top  and 
points  of  attachment  enable 
easily   to  put  the  hoist   in   place 
used,   and   also  afford  a  convenii 
for   the   attachment   of  Uie   load. 

The  hand  chains  are  arranged  b  *r_" 
mjt  from  two  to  eight  men  to  wo  »' 
fectively.  Where  the  load  i 
40  tons  it  is  generally  of  siiffkiei  »«* 
to  permit  two  of  these  hoists  to  be  v« 
together,  giving  a  capacity  of  So  ton  j- 
hoist  is  manufactured  by  the  I 
Towne  Manufacturing  Company,  5  (ur 
ray  street,   New   York   City- 
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clearance  from  1  ranees, 

bj  .en  in  1  of  pi  1 1  i,  are 

. 
the    pump    relies    on    watci  sealed    clear- 

I  e   high    vaci 
tained,  and  nol  r  sliding 

er   notable    Ei 
pump  is  a  special  an  >  metallic 

used,  tlr.is  practically   eliminating 

'.ecu. 

■    made    in    ca 

fn  in  50  r  iii  one  unit ; 

beyond  thai   i 

an    independent   air-pump   engine    having 
one  Rotrex  pump  direct-connected  t"  each 
•ink    shaft. 


Automatic  Tank  Switch 


flC.    I.     ROTREX   AIR   PUMP  AND  CENTRIFUGAL    PUMP    DIRECT-CONNECTED    TO 
A    VERTII  Ai.    STEAM     KM. INF. 


nated;    the    rotor    operating   with   a   close      switch    flooding    and    I  hort-cir- 

clearance  frorr   ..he  bore  of  the  pump  cyl-      cuitcd. 

inder   and      ,e   cam    maintaining    a    close         The  operation  of  the  switch  in  starting 


This    device  matically 

10  maintain  the  water  level  between  de- 
sired limits  in  open-tank  1  n 
The  construction  permits  thi 

:ank   or  sump  cover, 
■  1  variation  in  water 
levels  to  be  carried  without  relocating  the 
irical   apparatus.     When   the   switch   is 
■■    Hi«h    Vacuum    Air   Pump     means  of  a  lever  and  crank  from  the  rotor     pla  f   the   tank,   there   is   no 

shaft  on   the  the   pump.     By     necessity    for   1       . 

this  arr  '  t  is  elimi-     of  the  tank,  and  r  of  the 

teadily     increasing     demand     for 
Mber  economy   of   steam   prime 
-  been  accompanying  the  d 

1    of    steam    turbines 
cling  the  past  few  years  made  a  simul- 
advance    in    the    design    of    o  11- 
apparatus   necessary.     Guided   by 
nsiderations,    the    C.    11.    Wheeler 
iring   Company,    Lehigh    avenue 
teenth  street,  Philadelphia,  has  de- 
a  new  type  of  rotary-air  pump  em- 
•!ie  essential   features   of  a  high- 
air   pump    occupying   a    compara- 
(all  space,  with  the  advan- 
ced for  direct-connection  to  an- 
■.iliary. 
illustrates  one   of  the   st; 

-•ing    of    a    vertical 

.rine  direct-connected  to  a  Rotn  \ 

p  on  one  side  and  a   centrifugal 

ing  pump   on  the   other.      P>y   this 

■cnt,     one     engine     drive  - 

1  outfit 
>m  180  to  250  revolutions  per  min- 
-ding  to  the  size  of  the  unit.  This 
s  the  additional  steam  cylinders 
used  to  drive  the  air  pump. 
ws  the  application  of  the  Rotrex 
a  condenser. 

nstruction   of  the   Rotrex   pump 

in  Fig.  3.     It  consists  of  a  Iight- 

cylindrical   casing,   one    rotor   ec- 

on     a      heavy  steel 

-ried  in  outboard  ring-oiled  bcar- 

lependent    of   the    stuffing   boxes. 

between    the    suction    and    dis- 

cn-;e  in  the  pump  cylinder  is   n 

f  a  radius  cam.  which  is  carried 
m   dependent  bearings  and  oper 


FIG-.   2.     APPLICATION'  OF  ROTREX    PfMP  TO  A  COXriEXSER 
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( )ctobe«  ts,  igoa 


and  stopping  the  motor  is  dependent  upon 
the  movement   of  a   falling   hammer,   the 
movement   of   which   in   turn   is  g 
!\  ded     copper     float,     nearly 

•ounterbalanced  bj   :i  cast-iron  ball. 

Referri  the   in- 

terior  mechanism   :is   arranged    for    tank 
service,  the  small  wot  den  halls 


FIG.    I.     IXTKKIiiR    mechanism 


FIG.    2.     ARRANGEMENT   FOR   DRAINING    SUMPS 

the  chain  are  adjustable  and  their  posi 
tion  determines  the  variation  of  water 
level  between  operations  of  the  pump. 
The  switch  is  shown  in  the  position  oc- 
cupied when  the  pump  is  in  operation. 
As  the  float  rises,  the  ball  .  I  comes  into 
contact  with  the  projection  P.  on  the  ham- 
mer, and  carries  it  past  the  center.     The 


hammer  then  falls  to  tl  e  other  side  of  the 
pulley  shaft  In  gravity,  and  in  so  doing 
the  lug  /.  strikes  a  projection  on  the 
switch  and  disengages  the  knife  switch, 
thus    stopping    the    motor    anil    pump. 

As  the  switch  movement  is  quick,  there 
is  no  chance  for  arcing,  and  as  the  ham- 
mer remains  in  contact  with  the  switch 
arm,  there  is  no  rebound  ["he  hammer 
hoi, u  the  -witch  arm  in  this  position  until 
ing  of  the  water  level  brings  the 
other  wooden  ball  B  into  contact  with 
■'icr  lug,  which  reverses  the  ham- 
mer,   throws    the    knife    switch    into    COH 

pump  again.  The 
wheel  acts  merely  as  a  carrier  for  the 
copper  chain,  and  plays  no  other  part  in 
the    operation    of    the    switch. 

When  arranged  for  draining  sumps,  the 

copper    float    and    iron    ball    are    reversed 

terior    view,    Fig.  2. 

This  reverses  the  switch  action  to  start 
the  pump  when  the  water  level  becomes 
too  hie.li.  It  is  said  that  dampness  docs 
not  affect  the  working  qualities  of  the 
switch.  The  device  is  made  by  the  Wat- 
Son-Stillman  Company.  50  Church  street. 
New   York   City. 


A   Flow   Indicator 

An  instrument  for  inserting  in  pipe 
lines  to  indicate  at  a  glance  what  flow 
of  water  is  taking  place  is  known  as  the 
flow  indicator,  handled  in  this  country  by 
A,  W.  Lilienthal,  25  Broad  street,  New 
York  City.  The  illustration  shows  its 
design  and  indicates  its  method  of  opera- 
tion. 

The  device  is  made  of  brass  and  is 
comprised  of  a  body  with  an  inlet  and 
outlet  for  pipe  connections.  In  the  valve 
body,  and  facing  an  aperture  in  the  side, 
is  a  pivot  ring  carrying  an  indicator  or 
flap.      The    pivot    ring    can   be    moved    to 


FLOW  INDICATOR 

any  position,  allowing  the  device  to  be 
operated  in  either  a  horizontal,  vertical 
or  angular  position.  A  ring  nut  holds 
a  glass  disk  in  position  in  the  aperture, 
thus  allowing  a  clear  sight  of  the  flap 
from  quite  a  distance,  the  flap  having  on 
its  edge  a  red  face  with  a  black 
arrow.       When     liquid     is     not     flowing, 


the    Rap    falls    to    a    position    at    rest 
the  bottom  of  the   body  and  can   readily 
be  seen  in  that  position. 

An  electrical  contact  is  furnished  with 
the  device,  if  desired.  Winn  connected 
to  a   battery    or   the-    source   of   power,   anil 

the  Rap  falls  to  a  position  at  rest  when', 
liquid  is  not  flowing,  a  circuit  is  closed, 
lighting  a  lamp  or  operating  a  bu/.zcr. 
Ii  is  claimed  that  the  flow  of  liquid 
in  no  way  impeded  h\  the  use  of  the  in- 
dicator. 

Ibis  indicator  is  found  useful  where  a 
battery  of  boilers  are  fed  from  tin  main 
feed  line,  if  an  indicator  is  inserted  in 
the  branch  of  each  boiler  to  show  at  a 
glance  whether  the  feed  water  is  flowing 
into  the  boiler,  serving  as  a  check  on  tht 
water  gage.  It  can  also  be  connected  ir 
the  discharge  line  of  pumps  in  the  ga- 
intake  of  gas  engines,  to  indicate  tin 
pulsation  of  the  lm\  or  connected  to  i 
water-jacket  discharge  pipe  t 
whether  the  cooling  water  is  flowing  01 
not.  It  is  also  suitable  for  connectJB] 
into  the  water  jacket  of  air  compressors 
in  the  discharge  from  both  the  low  am 
high-pressure  cylinders,  and  in  fact 
wherever  it  is  desired  to  know  wdiethe 
the  flow  of  water  is  being  maintained  0 
not. 


A.  Bement,  of  Chicago,  has  been  ap 
pointed,  by  Governor  Deneen,  delegate  t 
represent  the  State  of  Illinois  at  th 
American  Mining  Congress  at  Goldlielr 
Nev. 

Dickerson  G.  Baker,  formerly  consult 
ing  engineer  for  Samuel  M.  Green,  Inc 
has  been  appointed  works  manager  of  th 
Blake  &  Knowles  Steam  Pump  Work- 
East    Cambridge,   Mass. 

Louis  L.  Johnson,  formerly  with  tl 
Westinghouse  Machine  Company,  h: 
been  appointed  gas  engineer  of  the  ele 
trical  department  of  the  Southern  Pacil 
Company,    San    Francisco,   Cal. 

William  T.  Donnelly  has  been  appoint' 
official  representative  of  the  Manufa 
turers'  Association  of  Brooklyn  on  tl 
inspection  trip  to  the  Adirondacks,  und 
the  auspices  of  the  State  Water  Supp 
Commission.  This  trip  is  being  made 
inspect  the  available  water  supply,  wi 
regard  to  power,  storage  and  flood  co 
ditions. 


The  Pratt  Institute,  of  Brooklyn,  N.  ' 
has  instituted  day  and  evening  courses 
machine  construction  and  toolmaking.  I 
entrance    examinations    will    be    requin 
Certificates  are  given  to  those  who  coi 
plete  a   course   with   high   standing.     F 
further   information   call   at  the   office 
Ryerson   street,  or  send  a  postal  card 
Arthur  L.  Williston.  director  of  School 
Science  and  Technology,  Pratt  Institute 
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Power    Plani     Piping    Systems: 
Tiikik     Desicn,     Installation     and 
Maintenance.   Bj    William  L.  Morris. 
Published     by      McGraw  Hill      Book 
Company,     New     York        Cloth;    400 
inches;    389    illu-tra- 
Price,  $5. 
Of   tlu-    many    practical    books    treating 
Sf  the    design    and    operation    of    steam- 
lants    few,    if    any,    devote    more 
few  pages,  or  a  chapter  ur  two  at 
the    design    of    piping    systems, 
n  tin-  book   the  author   treats  only   such 
•   the  power-plant  system  as  relate 
to  the  piping.  The  hunk  is  divided 
chapters 
In   the   introduction    the   author    favors 
:tice    of    letting    piping    contracts 
n    nothing    more    substantial    than 
liagrams,   and   condemns   the   per 
system    of    contracting    for    such 
rfc      Chapter   II   deals  with  piping  dia- 
1   form   of  drawing   which   should 
■     appeal    to    the    operating   engi- 
:.:ng    charge    of    a     new     station. 
Ill    to    VIII,    inclusive,   are   de- 
a    detailed    description    of    the 
lifferent    piping    systems    in    use 
lit   the  modern  power   plant.   The 
ins  are   in   diagram    form,   show- 
it  each   complete   system   and   apparatus 
iew.     All   auxiliary  apparatus   in 
)    way    pertaining    to    the    system    are 
1    and    their    general    design    and 
n    discussed. 
Oiling  Systems,  the  author  con- 
e  sight  feed  as  wasteful  and  for 
economy     suggests     the    use     of 
'reed-feed  lubricators  directly  connected 
the  moving  mechanism  of  the  machine 
be  lubricated.     Throughout   the   book 
I   mention    is    made    of    vertical-turbine 
p-bearing    oiling    systems,    which    de- 
r\e  a  place  in  an  uptodate  work  of  this 

r   X,  containing  59  pages,   is  de- 
Ive-steam  details,  showing  cor- 
incorrect  methods  of  piping  en- 
ilers,    auxiliaries,    etc..    to    and 
main   header.     Expansion,   con- 
ization and  water  hammer  are 
1  and  provided  for.     In  this  re- 
author  condemns  the    "far  pro- 
ud"   as    a    badly    vibrating    de- 
'       Twelve   pages    of   this    chapter    arc 
to  Engine  and  Pump  Governors, 
a  I    Pressure    Regulators,    several    types 
1    are    illustrated    and    described, 
■inmical    methods    of    governing 
stoker  engines  are  also  described 
rated, 
iges  are  given  to  Water  Columns 
m  Gages  and  their  pipe  connec- 
l     A  novel  high-  and  low-water  elec- 
column  is  described  and   illus- 
iving   a    lamp   at    each   boiler,   a 
II   alarm"    in   the   boiler    room,   and   a 
J"er"    in    the    chief    engineer's    office. 
Fir  pages  are  devoted  to   safety   valves 
»'     safety-valve     connections,     and     the 
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chapter    closes    with    a    bri<  : 

superheaters,  superheated  steam  and  live 
steam    branches    to   steam    turbines.      No 

attempt     has    been    made  ; 

in     pipe     com,,  rl     j,>M,t,,     .,,„; 

other    such    details,    and  no    mention     is 

made     of     the     new  welded 
I  ciders. 

Chapter   XI    treats  of  vacuum 
piping     details.      The     requi 

mains   are    treated,    together    with    the    1  1 
"High    Vacuum"    on    operating 
and  fuel  economy.      The  loss  of  one  inch, 
from    28    t,,     <-    inches,    "i   vacuum 

■n    turbine,   tile   author   Mates,   will    in- 
crease   the    steam    consumptio 
per    cent.,    whereas    tin  on     1 

comp,  und  engine  causes  an  increase  in 
the  steam  consumption  of  less  than  one 
per  cent.  Vacuum  traps,  f,  ,r  draining 
vacuum-exhaust  lines,  are  condemned  as 
troublesome  devices.  Three  pages  are 
devoted  to  the  economical  disposal  of  ex 
haust  steam  from  auxili; 
Chapter  XII  treats  .,1  atmospheric  ex- 
t-piping    details,    con  and 

from    feed  water    heaters,    etc.      A    noise- 
cushioned     back-pressure     val 
described    and    the    chapter    closes    with 
seven    pages    devoted    to     exhaust-steam 
heating   systems. 

Chapter     XIII     treats     on     boil 
water-piping     systems,     feed     mains     and 
branches.      An    ideal    system    for    securing 
a  uniform  flow  of  feed  water  to  all  boil- 
ers   is    described    and    illustrated,    along 
with    a    simple    arrangement    for    dot 
feeding.     Four   pages  arc  given  to  a  dis- 
cussion    of    automatic     feed-water     regu- 
lators,   controllers    and    relief   valves.      A 
thermostat  controller  is  described,  so  de- 
signed   that    if    the   boiler    should    become 
cold,   or   the   diaphragm   in   the   feed   valve 
break,  the  feed  valve  will  immediately  as- 
sume the  open  position,  flooding  the  boil- 
er.     The    general    arrangement    of    feed- 
water     branches     to     and     from     boilers, 
imizers,  feed-water  heaters,  purifiers, 
injectors,    meters,    etc..    are    disi 
treated    and    the    chapter    closes    with    a 
brief     description      of     boiler      feed-water 
branches    to   hot-water    plumbing    fixtures. 
Chapters    XV   t"    XVII,    inclusive,   treat 
of    feed-    and    fire-pump    suctions,    heater 
water-supply     piping      and      low-pressure 
water-supply   systems.   Considerable   space 
is    devoted    to    underground    pipii 
tion    wells,    intake    and    overflow    tunnels. 
screen  and  filter  wells,  etc.     The  effect  of 
water    hammer    in    suction    pipes    is    dis 
and    provided     for.      Under    the 
heading      "Low  pressure      Water      from 
Economizers  to  Heating  System"  i 
a  description  of  a  hot-water  heath 
tern  with  an  economizer  arranged  for  op- 
eration  at   low   pressure.      A   pum- 
to   keep    the    economizer    under    pressure 
discharging  hot  water  either  to  tl 

■iiimp,  or  to  a  circulating  pump 
which  circulates  it  through  the  heating 
system,  returning  it  again  to  the  econo- 
mizers. 


Chapter     XV!  1 1     1 

water  piping  systems  and  details. 
The   general   arrangement   of  condensing 

apparatus.     s„    •  intake    tunnels, 

■  -.    hotwclls,    screen    well 
considered    and    each     treated    and    illus- 
trated    in     detail.       Several     diagrams    are 
given     showing    the    complete    condensing 

system  and  connections.     Eight   pa 
ptei    are    di  voted    I 

water  cooling  towers  and  their  pipe  con- 
Chapter    XIX    treats    of    condensation, 

air  and  vacuum  lines,  wet  ami  dry-vac- 
uum pumps,  etc.  Chapters  XX.  XXI  and 
XX  II  d  to   city   water,  an 

wells  and  well  water,  and  tire-service 
piping  systems.  Chapter  XX I II  is  de- 
voted to  water  treatment  apparatus  and 
piping  systems.  Chapter  XXIV  treats  of 
high-pressure  water-piping  systems  for 
hydraulic  elevators,  lifts,  etc  Chapter 
XXV  treats  ,,f  compressed  air  and  air- 
piping  details.  Chapter  XXVI  is  .1, 
t"  stcam  drips,  and  drip-piping  systems, 
separators,  steam  traps,  etc.  The  gravity 
return,  automatic  pump  and  receiver  re- 
turn, elevated-tank  return,  and  steam- 
loop  return  systems,  for  returning  drips 
to  boilers,  arc  described  and  illustrated  in 
diagram   form. 

Chapter  XXYII  is  devoted  to  oil-piping 
details,  pipe  joints,  drip  pots,  atomi 
vaporizers,  oil  cups,  filters,  purifiers  and 
oil-storage  systems  and  kindred  subjects. 
Chapter  XXVIII  treats  of  blowoff  piping 
and  details.  The  first  two  pages  are  de- 
voted to  blowoff  basins  and  pipe  trenches. 
The  remaining  pages  of  the  chapter  are 
devoted  to  boiler  and  economizer  blowoff 
connections  and  blowoff  tanks. 

of  the  book 
deal  with  grease  sewers,  tile  sewers,  roof 
and  floor-drain  connections,  economizer 
cleanout  drains,  etc.,  and  sundry  gage- 
piping  details. 

The  book  as  a  whole  is  well  written 
and  thoroughly  illustrated  and  indexed 
throughout  and  deserves  a  place  in  the 
library  of  all  discerning  engineers,  de- 
signers, draftsmen,  steamfitters,  architects 
and,  in  fact,  all  those  having  to  do  in  any 
way  with  power-plant  piping  of  any  de- 
scription. The  author  covers  the  field 
of  pipe  work   in  a  commendable  manner. 

There  are  several  typographical  errors 
in  the  book,  such  as  the  following:  On 
page  86,  fifth  line,  the  words  "as  killed 
operator"  should  be  a  skilled  operator. 
On     page      133.     twenty-seventh     line.     "A 

4-15  Fig.  103"  should  fe  1  ig   10.?  (A  15-j). 

On  page  157,  twentieth  line,  "Fig.  132 
(A  31-2)"  should  read:  Fig.  13,1  (A 
111  line.  "Fig. 
133  1  A  32-1)"  should  read:  Fig.  132 
(A  31--').  On  page  285,  "Fig.  237  (H 
'.■.•aid   read:   Fig.  237   (H    12-1). 


The  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  will  be 
held  in  Xew  York  December  7-10  No 
details  of  program  arc  yet  available. 
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Society  Notes 


8,     Universal 
V.,  will  hold 

ommittee 

The   I  nnual   entertainment 

■  rk,   will 

ims,  307 

irth  street.  Saturday  even- 

.ening   is 

guarai  ■ 

n,  Illinois  No. 
jS.  V  V  S.  I'...  of  i'hk-:i^'.  opened  its 
winter  educational  work  Saturday  even- 
_'.  witli  a  lecture  on  "The 
seph  \Y.  Hay?. 
The  lecture  was  interesting  and  the  at- 
tendance  lar£ 

The  Modern  Science  Club,  of  Bl 

ker    1  uesda; 

The   handsome   club 

25    South    Elliot    place    were 

filled    with    members    and    friends.      The 

"Bunch"   entertained,   and   it   was   a  most 

served. 

The  fifth  annual  entertainment  and  re- 
bined  council 
Universal     Craftsmen     Council     - 

and  vicinity,  will  take 
Terrace  Garden,  New  York  City, 
Saturday  evening,  October  23.  The  com- 
mittee has  prepared  an  excellent  vaude- 
ville program  and  a  most  enji  yabl 
is    anticipated. 


The  (  the  di- 

rk for  a  new- 
school  year  on  Wed-  -'.ber  :.<:, 
with  io;6  students  enrolled.  Tie  courses 
which  will  be  offered  by  tie  new  depart- 
ment of  mining  engineering  will  be  an- 
nounced in  the  next  two  months  and  will 
become  effective  at  the  beginning  of  the 
second  semester  of  Februan    1, 


Busi 


usiness  item 

ng  at  the 
n       has      been 

The  General  Electric  Company  has  re- 
\  ukon-Pa- 
ctrical  np- 

In  which  an  exhibit  was  madi 
company.      General    Electric     turbines     were 
iovernment    exhibit    in 
made. 
C.     \      Pa      well    known    in    steam-practice 
circles   in    Pittsburg  anrl   adjacent    territory,   has 
;-i  that  city  and 
-    with  the   Wright   Manufacturing  and 
Austin   Separator  companies,  of   Detroit,   Mich., 
-■•   of   the   mechanical   department,  suc- 
ceeding II.  II.  Humphrey,  decs 

The    Lakeside    Forge    and    Wrench    Company 

lired   Hie  plant   of  the  Springfield   Drop 

-pany.  of  Springfield.  Mass..  and  began 

operations,  with  a  full  force  of  nun.  September 

27.     Eugene  Childs,  formerly  witli   t'ae  Trimont 


H&nufacl  <■■•■  burj .    Mass., 



Manhattan 

building. 

lartei  ■  desirable, 
laboratory 

demands   1  elei  trical  and 

leal  hues. 

•flic    1:,     I',     Sturtevanl      Company,     Hyde 
Park,  Mass..  has  read}   for  distribution  a  new 
general    ■ 
plete    line  blowers,    dusl  •  ■■ 

•_in.-s,    mo  les,    etc.      Principal    dl- 

iseful    Information    are 
eers,  superin- 
one    interested   will 
on  request. 
Edward   1'.   Brown,   manager  for   the  Dear- 
born   Drug     and     Chemical     Works     in     the 

n     islands    and     Che    orient,     lias    1 11 

I  "i  the  Commercial  Club  of 
Honolulu.  This  club  is  similar  to  the  cham- 
ber of  commerce  and  as  com rce 

organizations  in  the  large  cities  of  the  States. 
"his  is  an  honor  highly  esteemed.  Mr.  and 
Mis.  Brown  recently  made  a  nip  in 
terests  .11  the  Dearborn  company  to  the 
eral  months  in  China, 
Japan.    Korea   and    I  he   Philippines. 


New   Equipment 


1    Mine   Is  tigur- 
turblne. 
The    Ford    Automobile     Company,     Detroit, 
Mich.,    will   erect    a    new    power   plant. 

The  Detroit  I'nited  Railway  Company,  De- 
troit,   Mich.,    has    prepared    plans    for   a   new 
lion. 
The   l.onisviiie   1  Ky.  1    Railway  Company   is 
an    addition    to    Its   power   plant    to 

cost   al 1   $70,000. 

The     Winona     1  Minn.  1     Railway    and     Light 
contemplate  the  purchase  of  boilers 
and   coal-handling   equipment. 

'1  be  pov.  er  plant   of   the   municipal 
light  and  water  works  system  at   Crowley,  La., 
was   destroyed   by    lire.      Loss,   about    $15, 


Help    Wanted 

(7i  -    head     are     In- 

lim  ,      1  boui  six  toot  da 

a   line. 

WANTED     Good   mechanical   designers  and 

detail  draftsmen   for  machinery  manufacturer 

li  c:  ted   in  Wisconsin.     Box  98,   Pi  1 

WANTED — Thoroughly      competent      steam 
special!;.  in-    thai    ran    sell    high- 

grade   goods.      Address   "M.    M.   Co.,"    Poweb. 
AN   ENGINEER    in    each     town   to  sell   the 
ho]  ler8.     write 
Martin  Grate  Co.,  -si   Dearborn  St.,  Chicago. 
AGENTS  WANTED  to  sell  Burgmann  cele- 
ries   nol    Vet 
lent  on  page  S(i. 
\\      ,'TCI>     a     good     all-round      mechanic; 
one     .'.ho    has    had    experience    with 

coal   Chutes  an  I  screens, 
electric   mining    machinery   and   gen- 
erators;   permanent     |ob    for    right    man.    but 
mast  prove  ability  first:   |oB  open  Octobei    15, 
rj    $125   at    start:    if   right    man   for 
llary   increases   to   $150;    married   man 
coal    mine    in    southern 

i  12,    POWEB. 

Situations  Wanted 

Idvi     I  1I1  r 

81  rted  for  25  c<  nta  per  lim 
a  line 

VOTING   TECHNICAL   graduate   mechanical 
engineer;    two  years'   general   experience,   now 
rinnnent  employment.    Box  41,  POWEB. 
EXPORT-    Constructing  and  commercial  en- 
gineer,   with    long    domestic    and    foreign    ex- 


solllllg 

constructing  ol  complete  bydro-electrlc  pi 

strain     engines     and     Dll 

aeenis    01    Westlngbouse    Electric    ami    .v 

facturlng   1  tltable   pot 

as    buyer    or    ofBci 
.  xporting    lirm  :    B    years'    pi  ai 

latin  A rlcan   countries  .   pi  01 

llsh,     German     am!     Spanish      ami      all 
routine;  excellenl  29,  B 


Miscellaneous 


Idvertiaementa    under    thin     hrad     are  *• 
gerted    fur  L'.">   cats  /a  i-  lim.      .Weill/   .six   icon 

mate  a  line. 

PATENTS   secured.      C.    L.    Parker.   Solicli. 

of  Patents,    1   McGill   Bldg.,  Washington,  D.  ' 

WANT]  I'      Mechanical    graduates    In   eret 

State,    w  ith    son apilal.    I Ill    B 

nh -al    process       \\  rite,    \      In 
j    .  i.u  .'.ei, .a    si  ,    Boston,    Mass. 
NEED    the   pari  time   services   of   driiftsnu 

ami    designers?      Years    ol"    ex  pi 

iwer    pumps,     gasule ngines,    hols' 

etc.,    ai     l,,'n     ,, ,11,111. i  a, i    ai    reasonable   prlci 
s.   s.   Bngr.  Co.,   Elgin,    111. 

ANY  FIRM  or  engineer  in  chat 
steam  plain  thai  is  troubled  witli  scale  In  t 
boilers  ran  get  absolutely  free,  the  liest  In. 
cator  ami  reducing  wheel  made,  with  velv- 
lined  mahoganj  case.  for  particulars,  1 
dress    Great    Lakes    Chemical    Works.    Manl 

woe,     Wis. 

AUTOMOBILE    auxiliaries    pay    large   p 
lits:    we    have    something   every    owner   shot 

have;   liberal   < nission  ;  any   serious-mlnc 

energetic  man  who  would  look  after  our 
ton-sis  can  add  considerable  to  his  income,  I 
draullc  "il  Storage  Company.  i,i>2  I'enobs. 
Bldg.,     Detroit,    Michigan. 


For  Sale 


Advertisements  under  thii  ■  head  are  \m 
aerted  for  -'<  out*  iter  line.  About  nix  tco  1 
make   a   line. 

FOR    SALE — One  4011  lip.  Iloppcs  feed  wa 

healer,  i-asi   iron   tvpe:  use, I  month.    <'l 

S.   Lewis  &  Co.,  (iranile  Bldg.,   St.   Ixiuls,  1  J 

FOB  SALIC — "ux4S  Wheelock  engine  10 
two   7L'"xlv    high    pressure    tuliiilar   hoilers 

g I     condition    cheap.       Address    "lac-inn 

Box  '-'.  Station  A,  Cincinnati,  Ohio. 

fill!    SALE — 500-horsepower    tandem     c 
pound    Firming    single    valve,    anion, 
iwo     smalj     rtigiurs.     cheap     for     cash        S 
Manufacturing  Co..   lsnl    Third   National  B 
Bldg.,    St.    I is.    Mo. 

FOR    SALE      -on -horsepower    Lane   &  1 4- 
li  -s  engine,    l.sx  II  cylinder  :   engine 
sn'iall   for  our  work  anil   will    lie   replaced   - 
With    one    ol    greater    power.       Win.    A.    Coo 
Milling   Co.,    Coldwater,    Mich. 

Fi  lit      SA  l.i:      1 1 ne      To  horsopiiwei 

slide    \-;ll\  r.     Vorilliefg    r Il       in     |iel'fei 

three    rope    drives    complete.    A.    ,\. 
make;    one   ••pen    heater,    T."»    horsepower;  B 
oil    separator.      All    above    replaced    by    la  if. 
power    plain.      Est.    s.    II.    Condict,   26   lit 
rence   St..    Newark,    N.   J. 

FOR    SALE      One    15-II.P.    Nash   gas  CDlB 

direct     r,,n t.-d     to      lgi_.  kilowatt      BuW- 

direct  .111  nut  generalor.  1  I .",  volts:  exce  tt 
condition,  one  1.">  kilowatt  General  Ele» 
direct  current  generator.  IL'..  volts.  IgOlilK' 
bilious  pel-  minute.  This  machine  la  cxceM. 
condition.  Gould  storage  battery  conshH 
of  .",1;  c-ells,  partially  new  and  recently  'H 
hauled.  Formerly  operated  in  conjuniM. 
with  gas  engine  generator  set.  Address  H 
I'.ox    -Pi.    I'OWKll. 

FOR  SALE-   12-inch  Morris  belt-driven  W 

trifugal     sand-dredging    pump    c plete 

21  x  11'  inch     friction     pulley     with    opi  n 
and  Hap  valve,      one  Hobble  belt-driven  1 
ing     engine     with     single     drum     and     60 
winch   head    swinging   gear,      one   llxii-lni 
gersoll    ,l     Sergeant    l.elt-driven   air   1  ■ 
with     inn    gallons    pressure    lank    with 
safety     valve.       One     Hobble      friction     c 
willt    21x'-'U  im-h    pullrv,      one    HoM.ie  fri 
clutch  with  21  \  I-  inch  pulley.     Tw. 
inch   endless   rubber   belts.   70  feel    ' 

Morris     belt. driven.     ..-stage     cell  t  rifl  i:.-.' 
1  tg-inch  suclion.   1  inch  discharge; 
inch    wrought  iron  |iipe.      Tivn  L'-fm 
lL'im-h  rubber  suction  hose.    "n'-i:  ' 
right    James    Beggs    .V:    Co.    steam    boiler. 
OxS-lnoh  double  Lidgerwond  single-d 

.  in-   with   winch   head.      1  Hie  36 
'  Wickes    Bros,    pressure   tan! 

..lixod-inch     niien     water     lank.       Oni 
mast    and   boom    sockei    12-inch.     One  pa  >- 
long   hem]    sockei    elbow,   flanged.   'n' 

Dobbie  swinging  I m   derrick.   RxlO-1 

he,-  with  Hi  by  12-ineh  by  30-foot  mas  no 
50-fool  boom.  One  Hobble  swinging  '<? 
derrick.   RxlO-inch    timber,   with   10  by  L'tn 

liv  :ai  foot  mast.  36  foi  1  I m.     Anplj   to 

Schulze,    11711   Broadway,   New   York  Cit 
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?ower  House  of  the  Rock  Island  R.  R.  Shops 

Alternating-current  Turbine  Plant  That  Is  Featured  by  Water  Supply, 
Simple  Coal  and  Ash  Handling    Facilities  and  Electrical   Distribution 


BY        OSBORN 


M  O  N   N   E  T  T 


interesting  example  of  the  progress 

in   the   design    of   power    plants    in 

ction    with    rail  road -repair    shops,    is 

in    tin:   power   hons< 

and   car-repair    shops    of 

&    S        Francisco  Company, 

I,    Mo.      These    shops    were 

eted  in  June  of  the  present  uar  and 

a  normal  capacity  of  .,5  to 

n  and  al  -  per  month. 

mprise    the    following    main 

imotivc,  machine  and  erect- 

ler    and    tank    shop,    black- 


available   for  further  extei 

Tin   Building 
The  exterior  design  of  the  pow  1 
building    conforms    to    the    general    de- 
sign of  the  shop  architecture,  and 
simple,     it     has     .1     pleasing     ap  n 
ilj    in   keeping   with    its   p 
The    building    is    a    self-supporting    steel 
structure,  with  brick  walls  erected 
crete   foundations.     It    i-   absolutely    fire- 
proof, the  only  inflammable  material  used 


-r  i;  finished  with  a 
inixtun  ent,  w  hich 

gives    a    neat    appearance    and    doi 

with  the  dust  common  t"  concrete  floors. 
This  feature  illustrates  the  careful  thought 
which  has  been  given  to  even  the  -mall 
detail-  of  design.  The  finish  of  the  tur- 
■  mi  i-  enhanced  bj   a  6  fi >ot  white 

'.   wainscot  extending  around 

-ides   of   the    room.      Thi 

floor  is  carried  up  on  the  sides  to  a  hight 

of  .)  inches  in  a  graceful  curve  of  [2-inch 

radius,    meeting    the    wainscoting.      Thi- 


PIG.    I.    Rink  ISLAND  SHOPS   WITH    POWER   PLANT  IN    FORI 


h-repair  -hop,  coach  paint 
".se  and  office  buildings. 
t.  heat,  water  and  power  for  these 
<gi  arc  furnished  by  a  power  plant 
ucntly  located  on  the  shop  site  and 
!  in  a  separate  building.  In  addi- 
1  supplying  the  new  shops  the  power 
also  furnishes  power  to  the  old 
shops  located  about  two  miles 
;-  At  present  the  plant  has  a  ca- 
of  about  2000  horsepower  in  boil- 
It  the  building  is  designed  to  house 
horsepower,    and    ground    space    is 


being   in   the   window   and   door   construe 
tion.      In   ground  plan   the  power   I 
(5     feet     lon( 

divided  into  three   rooms  by  two   17-inch 
tire  walls. 

The    turbine    and   boiler    rooms   are   on 
the   same   level,   about   4   feet  abovi 
and  each  is  provided  with  a  ra-foi 
ment  communicating  with  the  pum] 

■  ched  opening-.     The 
floors  are  all  concrete,  the 
being  laid  on  a  well-tamped  cinder  fill,  and 
the  upper  floors  on   steel  beams.     In  the 


construction    give-    a    neat    effect    and    one 
Keep   clean.     The   roof  over    all 
in-   is  of  concrete  2   inch 
with    a    five-ply    tar    and    gravel 
rooting   and    reinforced    with    a    new    ma- 
terial known   as  "lly-Rib." 

In  the  design  of  the  building  special 
care  was  taken  to  have  ample  light  and 
ventilation.  To  this  end  a  monitor  was 
■  the  pump  room,  provided  with 
center-pivoted  windows  operated  by  a 
gang-thi  In  addition  to  these 

windows   circular   windows   open   into   the 
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rbine    and    boiler    rooms,    with    a    view 

further   increasing    the    light    and 

>n  in  the  three  rooms.     Cher  the 

1   both   boiler  and   turbine   rooms 

urt    glass-top    ventilators    arc    in 

. «  r  the  turbine   room  being 

indies,   and   those    in   the    boiler   room 

s   in  diameter.     Repairs   and   the 

ndhng    of    heavj    parts    in    the    turbine 

>m  are  facilitated  by  the  installation  of 

band-power   Whiting  crane. 

Handling  Coal  and  Ash 

:  the  coal-  and  ash-handling 
>   of   this   plant   is   such   that   one 
handle  both  coal  and  ashes,  and 
.-.    expense.     The   equipment   corn- 
system  <  i  narrow-gage  tracks  and 
trie  elevator,  and  manually 
:  bottom-dump  coal  and  ash   cars. 
n  is  also  made  for  a  coal  crusher 
.   necessary.     There   is   practically 
ibout  the  equipment  to  deteriorate, 
pockets    are    of    reinforced 
In    handling    coal    and    ash    all 
lis  are  assisted  by  gravity  with  the 
of  the  electric  elevator   used   in 
to   the    overhead    bunkers. 

1  mal  drawing 

ig.  2,  the  main  fea- 

•  lie  coal-handling   system   will   be 

ge   capacity    for   coal 

ain   outside   bunkers   is  35 

■    be  unloaded  into  these  bunkers 

from  bottom-  or  side-dump  stand- 

I    cars,   or   may   be   unloaded    from 

cars,  either   directly   by   hand   or 

-  of  a  clam-shell  bucket  and  loco- 

rane  on  an  adjacent  track.     There 

ro\  ided  beneath  the  main  bunkers 

y  coal   pockets   in   which   can   be 

n    additional    400    tons    of    coal 

an    be    handled    almost    as    eco- 

rs  as  from  the  regu- 

ge  compartment.     This  coal  must, 

be  unloaded  by  hand  from  gon- 

rs    through    covenient    steel    coal 

'  is  not  intended  to  use  the  lower 

-•  gularly  for  coal  storage,  and  the 

therefore  available  for  the  storage 

cllaneous    materials    such    as    are 

it   the   plant. 

after  being  unloaded  into  the 
■ppcr,  is  spouted  into  small  push 
the  basement,  either  direct  or 
:  crusher  as  necessary^.     The  car 

•  II?  on  a  down   grade,  to   the  ele- 

to  the  cupola  above, 
means  of  a  turntable  it  can  be 
over  any  part  of  the  coal  bunk- 
If  it  is  desired  to  take  coal  from  the 
Ige  bunker^,  the  coal  is  delivered 
-mall  cars  through  gates 
placed,  as   shown   in   Fig.  5      In 

•  coal  from  the  emergency  storage 
jder  the  elevated  track  it  is  necessary  to 
•id  the  small  cars  by  hand. 

capacity  in  the  overhead  btink- 
'-  is  320  tons,  from  which  point  coal 
Jws  by  gravity  directly  to  the  stokers. 
ie;e  overhead  bunkers  arc  of  the  new 
'spension   type,   patented   by   the    Brown 


Hoisting  Machinery  Company.  The  ma- 
terial,    which     is    of     steel     and    concrete, 

in  the  supports  in  the 

a  parabola,  thus  placing  the  weight  so 
..'  to  throw  practically  all  the  steel  111 
tension,  and  m  this  u.i>  take  advantage 
of  its  maximum  strength.  Furthermore 
the  shape  of  the  bunker  is  advantageous 
from  the  standpoint  of  discharging  all 
the  contents  through  the  outlets  by  gravity- 
Thai  is.  there  can  be  110  pockets  formed  to 
retard    its    downward    movement. 

Ashes   fall   into  a  lit   in   the 

usual  manner,  from  which  they  are  raked 
into  cars  and  elevated  to  the  ash  hopper 
in  the  same  way  that  the  coal  is  handled. 
The  overhead  ash  bunker  has  a  capacity 
of  a  carload  of  ashes,  which  can  be  dis- 
by  gravity  directly  into  a  car  on 
the  coal  storage  track  below.  The  small 
coal  and  ash  cars  each  have  a  capacity  of 
one   ton. 

One   noteworthy    feature    of    tl 
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handling  arrangements  is  the  complete 
is.  latioii  of  the  overhead  bunkers  by 
f  partitions.  This  excludes  all  dust 
from  the  boiler  room  and  makes  it  pos- 
sible to  keep  the  latter  as  mat  and  clean 
as  any   other  part   of  the  plant. 

The   Boiler   Plant 
In   this  department  the  equipment   con- 
k    &    Wilcox    water- 
tube  boilers,  rated  at  400  horsepov. 
and    provided     with    superhi 
same   make.     These  boilers  operate  under 
a  normal  working  steam   pressure  of   150 
pounds   per    square    inch,    and    a    tempera- 
ture corresponding  to  100  degrees  Fahren- 
it.    They  are  equipped  with 
Green     traveling     link     grates,     operating 
from  a  line  shaft  in  the  basement.     Dupli- 
cate   steam    engines   belted    to    this    shaft 


igainst  breakdowns,    The  boilers 
arc  provided  with  vertical  baffle  walls,  the 

..-.sing     three     times     through     the 
bank     of     tubes     and     entering     thl 
through  flues  miller  the  boiler  room  lloor, 

ii  n,  h  ith  propi  1  pro- 
pan  >ii  11   and   1 1  ml  1  at  tion   of 
the  walls  and  roof,    A  Weber  reinforced- 
concrete   stack   200   feel   high   bj    10  feet 

internal   diameter   takes   care    of   the    waste 

gases.  I  luring  construction  the  stack  was 
■  ticular- 
ly  with  regard  to  finish.  On  completion 
the  surface  »as  treated  with  dilul 
then  washed  with  water,  and  a  brush 
coat  of  white  Berkshire  cement  v 
plied.  This  gives  a  tine  permanent  white 
finish   to  the   stack,   making  it   very  attrac- 


PlPlNG 
Great  care  was  exercised  ill  thl 
1  f  the  piping  System  throughout  the  plant. 
Reliability  and  convenience  in  operation, 
accessibility  in  case  of  repairs,  and  also 
appearance,  were  the  factor-,  considered. 
Particular  attention  was  given  to  pro- 
viding for  the  necessary  increased  ex- 
pansion due  to  the  use  of  superheated 
steam.  Long  radius  bends  are  used  wher- 
ever possible,  and  pipi  lines  are  properly 
anchi  red  and  supported,  In  selecting  ma- 
terial for  high  pressure  Steam  lines,  it  was 

decided  to  use  ferro-steel  for  all  cast 
pans  of  valves,  linings  and  separators. 
Flanges  on  pipe  lines  above  6  inches 
in  diameter  are  wrought  steel,  the  re- 
mainder  being    ferro-steel.      (  )n   the   super- 

heated-steam  hues  the  pipe  covering  is 
double  thickness  85  per  cent,  magnesia 
covering,  canvas-jacketed,  while  that  on 
the  exhaust  lines  is  standard  thickness. 
From  the  superheated-steam  nozzles 
branches  lead  down  to  the  main  header 
in  the  pump  room,  convenient  to  an  iron- 
grating  runway  which  facilitates 
r.nd  inspection.  From  the  top  of  this 
header  steam  is  led  through  long-radius 
bends  down  under  the  engine-room  floor 
and  up  to  the  turbines  and  air  compressor. 
An  auxiliary  superhcatcd-stcam  header 
is  tied  to  the  main  header  with  three  4- 
inch  drop  connections,  and  furnish 
to  the  pumps,  so  that  practically  all  the 
auxiliaries  operate  with  superheated  steam. 

The     feed  water     equipment     i- 
in     the    pump     room     and    consists     uf    a 
2000-horsepower      opi  ed-water 

heater  and  two  American  boiler- feed 
pumps,  each  with  a  capacity  for  feeding 
2000  boiler  horsepower.  In  the  normal 
operation  of  the  plant  exhaust  steam  from 
the  auxiliaries  is  used  ill  the  heater,  but 
the  piping  is  so  arranged  that  the  exhaust 
from  the  main  units  can  be  so  utilized  if 
desired.      Pro-."  made    in    the 

piping  connections  for  a  cold-water  suc- 
tion for  the  feed  pumps,  in  case  of  neces- 
sary repair  to  the   hi 

Fl  Fi'TRICAL    EnrtPMEXT 

The    present    full-load    capacity    of    the 


plant  r:  ts,   which 

lined  in  two  \.  Parsons 

:  1 1 1 1  --  the  elec 

kilowatt 

stcatn- 

motor- 

driven   exciter,   threi  itl    trans- 

.   i.t  pane]  switchboard.     All 

■     ■ 

I  ite  at   a 

• 

deliver  ■  current  to  the 

i  hi-  current  is 

distributed    throughout    tin-   simps   at    440 

induction  motors  and  the  lighting 

load     in 

iwer,  while  the  total 

connected    lighting   load    is   87   kilowatts, 

d  mostly  of  C01  per  Hewitt  lamps. 

Tlu-  main  generators  also  supply    current 

t..  tin-   rotary    converter,   which    furnishes 

isary    for  tin-  vari- 

ind   cranes  which  add 
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verter  and   on,'  exciter,   thus 

providing    for    150   per   cent,    incn 
acitj   1  f  the  plant. 
Alternating  current  is  used  for  all  light- 

nt-speed  motors,  and  as  lar 
as  possil  >)  Stem  of  circuits  has 

'lowed.       Thi  I    a\  e     the 

building  in  underground  conduit-  and  tap 
is  in  manholes  under 
ing  controlled  from 
locked  steel  cabinet-  at  convenient  point- 
on  the  walls.  From  the  loops,  which  arc 
also    in    underground  tile    conduits,    are 

taken    1.  . 

driving  groups  of  belt-driven  toil-  and 
such   individually  drivi  can   be 

I   by   this   typi    of   m  itor,   such   as 
punches  presses,  etc. 

Lighting  System 
Vutotransformers,    or    balancing    coils, 

are  connected  to  the  440-voll  mains  of 
the  lighting  system,  and  a-  adjacent  out- 
lets   are    connected    i"    different    phases, 


I  >Cti  'her    HI,    11J09. 

ilihrated  to  re 
in  lamp-  I  hits  11  .1  lamp  hunts  out  thi 
\\  ill    1"  11  mding    increase    in  t 

ammeter  reading,  and  the  attendant  mi 
ly  -crews  in  .  ne  of  the  switchboard  lai. 
to  bring  the  current  down  to  normal.  T 
defective  lamp  can  then  he  located 
leisure.      \-  the  permissible  ampere  ran 

111   5.1    lo  5.9  aniper 
they  are  not  ecti  il   by   the  1 

in     current     due    to 
burned-out   lamp.     In  practice  it  has  bi 
found     that     replacements     an 
only  at  infrequent  intervals. 

Molol;    1    .1  \n 

(  hi    the    direct-current    system 

ip   1 1     b     thi    n  itarj    a  mya 
machines  requiring  a  wide  1 

heavy  lathe-,  boring  mills, 
drills,  shapci-,  millers,  etc.  All  alte 
ing-current  motors  are  provide! 
auto-tarters.  and  all  direct  current  mo 
have  drum  type  controllers,  all  being] 


VSH     rUNNEL 

••power    to    the    load.       II; 
kihwatt   transformer-   feed   the   transmis- 
sion line  to  the  old  shops  previously  men- 
tioned, raising  the  potential  to  (>o  ■ 
for   transmission,   and   drop 
at  the  end  of  the  line  to  440  volts  for  dis- 
tribution.    At  night,  when  there  is  no  oc- 
casion  for  running  the  plant  at   the  new 

the  old  plant  take-  care  of  the 
yard  lighting  and  saves  operating  a  500- 
kilowatt   unit   for  this  purp 

witchboard,  which  is  located  in 
the  center  of  the  plant  on  the  turbine- 
room  floor,  i-  of  2-inch  black 
slate,  with  a  dull  finish.  All  cables  from 
arried  on  the  under 
he  door  beam-  in  the  basement 
anil  are  brought  Up  through  a  -lot  in  the 
floor  behind  the  -witchboard  The  out- 
going feeder-  are  handled  in  the  same 
way  and  leave  the  power  house  in  under- 
ground tile  duct-  \-  shown  in  the  plan 
of  the  plant,  space  is  available  for  an 
additional  1501  kilowatts  in  turbo 
ators,    another    300-kilowatt     rotary    con- 
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mere  is  little  danger  of  serious  unbalanc 
ing  of  the  circuits.  The  balancing  coils 
have  a  capacity  for  taking  cut  of  any 
unbalanced  load  up  to  33  per  cent,  of  the 
entire  lighting  load  on  the  loop,  which 
i-  sufficient  to  meet  any  conditii  ns  likely 
to  arise. 

For  lighting  the  yards  an  extremely 
:-  been  installed.  It  con- 
sists of  two  0  ries  circuits  of  tungsten 
lamp-  hung  from  ordinary  series  film 
sockets  under  reflector  hoods,  the  sockets 
in  turn  bring  supported  from  the  pilasters 
various  buildings,  or  from  poles 
wherever  requil  1  d 

Two  panels  control  the  lighting  circuits, 
each  equipped  with  a  double-pole  -witch. 
a  standard  8-inch  dial  ammeter,  and 
sockets  carrying  three  extra  lamps.  The 
circuits  are  tapped  on  separate  phases  di 
rectly  across  the  440-volt  busbars.  Thirty- 
two  60-candlepower  lamps  are  connected 
in  each  circuit,  each  lamp  taking  5-5  am- 
peres at  13.6  volts.  The  ammeters  read  to 
TO  amperes,  and  above  the  normal  current 


tected  by  ci  rcuit-breakcrs  of  stand 
types.  Tirrcll  regulators  control  the  v 
age  of  the  generators. 

Crajie   and    variable-speed    circuits  h 
been    combined    in    a    novel    and   effic 
manner.      Extending   entirelj    arotfl 
machine   -hop   ill    a   loop   are   the  varia 
-peed   main-,  laid   ill  lead-covered  cabl 
underground    ducts,    leads    to    tin 
being    taken    off    through     I 
concrete   handholes   located  at  •onvefl 
columns.      Two   crane   trolleys    n 
full    length    of   the    shop.      These   arc   • 
ported    011    the   center  columns  and   - 
crane-   in   each   bay   of  the    -hop.      Al   ' 
end   these   tri  lleys   tap   the   variable-si 
I  op  through  double  pole  switches,  so 
the    variable-speed    and   crane   circuits 
in    parallel.       It    is    well    known    that 
load   factor  on  crane  circuits  is  very 
and    in    order    to    get    the    benefit   of  f 
copper  installed,  they  are  utilized  in    s 
way    in    carrying    some    of   the    varia  - 
speed   motor  load. 

Each   side  of  the  loop  may  bi 
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for  purposes  of  testing  or  repairs,  without 
affecting  the  other  side,  furthermore  the 
arc  „,.  cross  connected  that  should 
the  variable-speed  circuit 
disabled,  the  trollcj  on  that  side 
fed  with  current  from  the  other 
the  loop,  so  thai  it-  operation  will 
interrupted. 

Compressed  Aik 

portant     pan     of    tin     equipment 

Iroad   shop   i-   tin    air   compressor 

i-cuhii     fool    I  .aidlaw 

i  ss.  it     has    I"  en     in 
md  space  ha-  been  pi  i  <\  idi 


turbo-generators,  which   i-  provide 
a    protected    opening    in    thi 
the  building. 

\  m    Heating 
unit     has     it-     individual 
math  condenser,  and  is  al 
ci  nnected    to    an    cxhausl    steam 
main    leading    to   the    shops.      It    is    thus 
possibli  13  unii  condensing  or 

noncondensing  independently  of  the 
others.  I  !u-  1-  of  considerable  advantage, 
since  the  climate  is  such  that  all  exhaust 
-team  available  will  not  be  required  for 
heating  except  at  ran    intervals. 


I    to    make    a    comp  1  : 

change  every   thirtj    minutes,   which   ma- 
benefits    the    ventilation 
buildings.     Direct    radiation,  so  arranged 
as  i"  tal  >  posurcs  in  the  most 

economical  way,  is  used  in  the  remainder 
of  the  buildings.  Condensation  from  the 
-\  stem  i-  retui  m  d  to  the 
power  house  bj  the  Van  luken  system, 
u  ith  duplicate  \  acuum  pump-  disi 
into   the   hci 

Water  Supply 
Water    for   thi    plant    1-   obtained    from 
trees,  and  provision  is  made  for  a 
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bote   future   unit.      Il    i-   of   the   bori- 
ompound  type,  both  in  -team 
■or    ends,     with     heavj     rolling  mill 
tr,    mechanically 
•ated   inlet    and   outlet    air    val 
tr-jacketed  intercoolcr  "i  the  surface- 
lenser  type.    Thi-  comprcssot 
superheated  steam   and  requires  aboul 
Iiorsepower.     Air  i-  discharged  at   too 
nds  pressure  per  square  inch,  and  after 
wg  through  twr.  5x20  fool    steel-tank 
rvoirs,   is   carried    out    int< .    t! 
"eh    a    pipe    tunnel.      The    air    intake 
the    compressor    i-    combined    with    a 
dating  duct   in   the   basement   for   the 


Leaving   the   power   house,   the   exhaust 
-    led    through    a    large    ; 
in    a    concrete    tunm  I    coi 
with  the  various  buildings.     This  tunnel 
!n   addi- 
tion  to  the  heating  mains.  1  in«~   I 
pressure    steam,    compressed  air    and    con- 
densed  water    return-    are    placed    in    this 
tunnel.      The  ing    shop 

li  r  and   tank   shop  are   each   heated 

by  mean-  of  a  combined  hot-blast  and  di- 
rect-radiation  system,  and   - 

stems  can  be  operated  in  various 

to      Suit      requirements     of     the 

weather.      The   blast    fans,    motor-driven, 


third.     First,  tl 

gallons    per    minute 
-  hi"  motor-driven  Downie  double- 
veil    pumps.      These    pumps 
di  a    gravity  pipe   line    leading 

to  stern    in    the   pump    room    of    the 

power  house,  called  the  well-water  cistern, 
iter   supply   is   a 
pond   covering    15   acres,  with   a  capacity 
.if  .'o.ni  i      This  water  is  im- 

pounded in  an  area  arranged  for  the  pnr- 
pose  on   the   shop  property.     It   h; 
found    from    experience    in    this    di-trict 
that  the  normal  evaporation  from  a  pond 
al-    the    rainfall,    but    while. 
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<  Ictobc  i 


part  of 
I    the   plant    for 

si 

nnection  is  pro- 
nd-water  cistern  and 
.  which  can 

The  circulating  water  rei 

Buffalo 


nd   mains 
>it(   and  serving 

all  department  - 

.  in  with  the  lank  about  full  i>  65 
inr    square    inch.      There    is    a 
underground  distributing 
for  drinking  and  lavatory  purposi 

taken  directly  from  the  well- 
All    pumps    in    the    power    house    are  'SO 

mnected  and  pro  ided  with 
that  in  case  1  f  emergencj   service  can  be 
interchanged    mi   circtilatinj 
vice   and   drinking-water   pumps. 

The  two  service  pumps  conform  in 
every  respect  to  the  Underwriter's  rules. 
except  in  the  matter  of  the  steam   ends, 


I  here  are  25  outside  fire  hydrants 
located  ai  h    hydraw 

bi  ing   prov  ided  « ith  .1  2]  _■  inch  hi 
nection.     Inside  the  building   tin 
i'  ital  of  mm  1  .  inch  hose  valvl 

52  of  which  have  a  ho  i    racl    and  50  feet 
of    Underwriter's   fire   hose   and    mizzle. 
The  Arnold  Company,  of  Chicago,  were! 
onsulting   engineers  and   constructors 
of  the   entire   ,vork.  and  it    is  to  them  that 
the  autln  n    is   indebted   fi  >r  the  in  fi 
g\\  en  here. 



The  Spokane.  Walla  Wall,,  &  V 
Railway  <  '<  impany  has  bei  11  incot 
under    the    laws    of    Washington    with   a 
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pump  having  a  capacity  of  2440  gallons 
per  minute.  They  are  located  in  the 
pump  room  directly  above  the 
pond-water  cistern.  After  circulating- 
through  the  condensers,  the  water  flows 
by  gravity  from  the  hotwells  through 
the  main  storm  sewer  and  bad 
cooling  pond,  thus  completing  the  cycle. 
Water  and  fire 

purposes  is  pumped  from  the  pond-water 
cistern  by  meat 

tandem-compound  steam  pumps  of  1000 
gallons  per  minute  capacity  each,  into  a 
loo.ooo-gallon  elevated  steel  water  tank 
on  a  steel  tower.  The  top  of  the  tank  is 
160  feet  above  the  ground.  Water  is  dis- 
tributed   from    the    tank    by    means    of   a 


which     are    compound,    as    noted    above. 

However,  thej  at  1   pro^  idi  d  with  a    «  it  h 

of  fire  the  cylinders 

can    be    worked    simple,    thus    giving    the 

:    cylinder   ratio   to  comply   with 

requirements.      For    fire    purposes    these 

pumps   may   draw   water   direct    from   the 

20.000,000-gaHon   pond,   or   from  the   100,- 

n    tank,    by   a   system    of   valved 

nnections,      the      pressure      being 

too  pound-. 

In     ordinary    operation     one     of    these 

pumps    supplies    general    service    and    one 

drinking    water    alternately.      This    keeps 

steam   on   both   of  thet  '      For   instant 

I    gives    them    just    enough    to    do 

to   keep    in    good   condition    for   fire   pro- 


Mated  capital  of  $.;,ooo.OOO  to  build 
line  through  Spokane,  Columbia,  Wa 
Walla  and  southern  Washington  count 
to  Umatilla  county.  Ore.  E.  M.  Symorv 
of  Spokane,  is  president;  M.  S.  Parker, 
Spokane,  is  vice-president  and  chief  en 
neer  ;  and  L.  II.  Hoffman,  connected  w 
a  railway-supply  house,  is  secretary  a 
treasurer.  The  company  will  develop 
large  power  plant  [8  miles  east  of  D: 
ton.    Wash. 


There  is  all  the  difference  in  the  wc  I 
between    an    attempt    to    study    by.m' 
reading    and    a    real    study    through 
actual      doing     of      work. — Prof.     Jo' 
Perry. 


Primer  of  Electricity 


or   Multiple   Circuits 

,'cral  pipes  arc  connected  to  :i  tank 
r  and  elevated  above  the 
will   run  out  of  all  of  the 
no   matter    what    their    sizes    may 
i-  supply  holds  011!.     Simi 
:  several  electrical  circuits  are  con- 
fa  l  source  "t'  electricity,  such  as  a 
i  or  battery,  current  will  flow  in  all 


1VU  ER  AM)    Till-;  ENGINEER 

be  too  ohms;  that  of  />',  50  ohms, 
anil  that  ihms.    It'  th< 

at    the    terminals    of   the    circuits 

\"hs.   the   current    in   the   tir-t    circuit    will 

500  -T-  100  =  s  an 

the  current   in  the  circuit  B  will  he 

500  -7-  50  =   10  ampi 
ami  the  current  in  the  third  circuit  will  he 
500  -j-  250       j  an 

When  several  circuits  an 
the  same  dynamo  in  such  a  way  that  the 
pressure    is    practically    the    same    at     the 


647 


ippose   that    the   wire    ,v   is    No.    10. 
which    i  •    pra<  tically    1 

"Inn  per  1000  feet     I  he  distance  from  the 
dynamo  t"  a  is  100  feet,  ami  the  li 

wire    in 
ipicnt 

O.OOI    =  0.2   ohm. 
All   of  the  current  through 

this     lirM     stretch     of     wire;     then 
will    carry 

I  +  I  -f-  8  =  10  an 

Now,   according    to 
260,  August   1}  ,  in. 1.  required 

to  force   to  amperes  through  0.2  ohm  is 


tcJ7  * 

ric.  4 


t 


Ky 


Ky 


SO-ft! 


FIG.    6 


rcuits  so  long  as  the  supply  holds 

ere    is    an    important    difference, 

between    the   water   system   and 

ical   system ;   in   the   former,  the 

nected    to   the   tank 

one   end,   as   in    Fig.   4.   while   in 

trical    system    the    circuits    must 

ted  to  the  dynamo  at  both 

5. 


terminals  of  all  the  circuits,  they  are  said 
to  be  "in  parallel"  or  "in  multiple." 

In  practice,  parallel  circuits  are  n 
nected    exactly   as    Fig.    5   might 

S  a  better  diagram  of  parallel  dis- 
tribution.     Here,   the   small   circles   repre- 
sent incandescent  lamps  and  the  little  ma- 
chine   at    the    right    is    supp 
motor. 


z> 


lained  in  a  previous  primer  les- 

currcnt  that  flows   in   any   circuit 

"•   -   entirely  on   the  pressure  applied 

'he  circuit.     Thcrc- 

n  several  circuits  are  connected 
,0  a  ingle  source,  the  current  in  any  one 

is  determined   by   tl 

trcuit  and  the  pressure  applied 
«o  '<  terminals.     For  example,  in   Fig.  5. 

ince   of    the    circuit    A    is    sup- 


The  circuit  wire-  WW  are  so  large  that 
»heir  resistance  is  very  low  and  the 
e.m.f.  at  the  points  a,  b  and  c  is  about  the 
same  as  that   right  at  the  dynamo. 

Then-  is  always  some  loss  in  the  main 
circuit  wires,  no  matter  how  low  their 
resistance  may  he.  and  this  has  to  be  con- 
sidered in  actual  working.  For  example, 
suppose  that  in  Fig.  6  each  lamp  takes  one 
ampere   and   the   motor  takes  8  amperes. 


10  X  0.2  =  2  volts. 
Therefore  the  e.m.f.  at  a  will  he  2  volts 
right  at  the  dynamo.    This 
is  known  as  "drop;"  that  is,  the  "drop"  in 
the  main   wires   from   the  dynamo   to  the 
point   <}   is  2 
From  n  to  h  the  wires  ww  carry  only 
res,    1    to    tin    lamp   and    S    for   the 
motor.      The   distance    being    to    feet,    the 
current    passes   through    _>o    feet    of   wire, 
the   resistance   of  which  is 

20  X  0.001  =  0.02  ohm. 
The  "drop"  from  17  to  />.  therefore,  will 
I 

0.02    X    9   =   0.18 
From    /■    t"   c,   the   motor   current   of  8 
through   40   feet  of 
wire    which    has    a    resist.-,. 

O.OOI   —  0.04   C  hm, 
and  the  "drop"  from  />  to  c  will  be 
0.04  X  8  =  0.32  volt. 

-."  from  the  dynamo 

2  -f  0.18  =  2.18  volts; 

from  the  dynamo  to  c  there  is 

0.l8  +  0.32  =  2'<   VOltS. 

Therefore,  if  the  dynamo  maintains  the 
e.m.f.  at  its  terminals  at  115  rolts,  the 
e.m.f.  at  ,;  will  be 

115  —  2  (volts  drop)  =  113  volts; 
at  b 

115  —  2.18  =  112.S0  volts, 
and  at  c 

IIj    —    2'<    —    It2'.<    VOltS. 

Xow  suppose  the  resistance  of  the 
branch  wires  /  from  the  main  wires  to  the 


ni   ohm. 
uld    work 

a  -113    6-  113  8    c-  liaj 

;-    3  k-    as  c—    aj 
I  motoi     uu  no  no 

mbination  would  be 
il  -,\ork.  The  example 
e  the  reader  a  clearer 
-  of  current  distribu- 
ip  in  parallel  circuits. 


POWER    \\l'    I  HE   ENGINEER 

In    an)    system   of   parallel   connections 
iv(   terminal  of  each  conductor  or 
nnected    to    the 
positivi    terminal   of   ever)    conductor   or 
ratus  in  circuit  with  it. 
This  i-  exact  I)   the  opposite  of  the  rule 
where    the    positive 
terminal    of    each    pit  h  nig    :tii- 

paratus  must  be  connected  to  the  negative 
terminal  of  any  other   receiving   ap 
:n   circuit   with   it. 

In   both    systems,   the   positive   terminal 
of  a   dynamo   or   other  source  of  current 


Octol 

cylindrical  steel  "pun."  to  which  su 
heated  steam  is  admitted  through  an 
and  the  material  mixed 
revoh  my  arms.  I  he  piti  h  becomes  I 
from  the  heal  i  i  the  steam  and  I 
adhesiveness  binds  the  pat  tii  li 
together. 

The    mixture    passes    fron 

i  eptaclc,  from  « hich  it  is  I 
1   bri  I     haped  molds,  the  pin 
in   each   mold   being    subjected   to  I  | 
sun    oi   io  ions.     Thi 
are    5x5x3    inches    in    dimi 


H  t  J  .i  H  1  ,  t  H  H  H 
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In  electrical  system?  working  with  par- 
allel circuits,  the  paralleling  is  multiplied 
several  times.  Two  or  more  dynamos  are 
frequently  connected  in  parallel  to  two 
heavy  conductors  known  as  "busbars." 
Several  circuits  are  connected  t 
busbars  in  parallel,  several  other  circuits 
in  parallel  to  each  of  the 
first  circuits,  and  lamps,  motors,  etc..  are 

d     in    parallel     to    each     - 
second   circuits.     This   arrangement    i-   il- 
lustrated   diagrammatically     by     Fig.     7. 
where  two  dynamos  /'  and   D  an 
connecter!  to  "busbars."    To  these  busbars 
three   pairs  of   wires      F,   P'   and    I"   arc- 
also  connected  ;  these  are  known  a 
cause   they   "feed"  current 
"mains"  .1/.     From  the  main  M'  a  branch 
circuit  B  is  led  to  supply  three  lamps. 

It  must  not  be  supposed  that  this  dia- 
gram represents  an  actual  layout.  It  is 
intended  only  to  illustrate  the  principles 
of  extended  parallel  distribution.  The 
feeders  take  current  in  parallel  from  the 
busbars:  two  mains  take  current  in  par- 
allel from  each  feeder  and  a  number  of 
lamps  are  supplied  in  parallel  from  each 
of  the  mains. 


Bus-bars 


. 


must  always  be  connected  to  the  positive 
terminal  of  any  receiving  apparatus  which 
it  supplies,  such  as  motors  and  arc  lamps. 


Coal  Briquets  in  Belfast,   Ireland 


Knabenshue  supplies 
the  following  information  relative  to  the 
peculiar  economic  value  of  the  coal 
briquets   manufactured   in    Belfast  : 

The  manufacture  of  fuel  briquets  from 
Slack  coal  i~  a  large  and  increasing  in- 
dustry in  Belfast.  The  machinery  used 
is  of  English  manufacture,  and  is  pat- 
ented, but  there  is  no  patent  on  the 
ployed.  The  material  is  clean 
slack  coal,  combined  with  from  5  to  10 
per  cent,  of  pitch.  These  are  mixed  by 
mechanical  means,  and  the  mixture  is 
ground  to  a  fine  powder  in  a  disintegrator. 

This    powdered    material    is    fed    into   a 


briquets  arc  automatically  ejected  * 
an  '  endless-belt  carrier,  which  (It  «• 
them  to  the   stack   room. 

The   operation   of   the   machinery 
tirel)     automatic,    and    it    turns    out* 
briquets  per  hour,  which  is  between 
5   tons.      These   briquets   retail  at  50   '' 
ci  nis    [n-r     1110    ( by    count  I.    or 
per   long   ton   of  2240   pounds. 

The    characteristic    of    these    briqi 
that,    if    laid     upon    the    gi 
their     combustion     is     slow     and     H 
while   if  broken   up  a   hot    lire   is  |>r"   ' 
<  die    or    two    placed    upon   the   hou'*' 
grate   will   bum   slowly  through  the  is'  '■ 
or    da)    and    upon    being   broken   u  W» 
produce   a   splendid   lire.     The)   ar 
chiefly  by  the  poorer  classes  for  <!■   I 
purposes.      Owing   to   the   quality  0  ■ 
combustion,     when     unbroken,     the  a[' 
more  economical   than  coal,  and'  n  " 
estimated  to  last,  for  household  pu^j 
as   long  as    i'<   tons  of  English  cr 
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this  article   does  not    refer 
t  is  generally  known  as  great  1 1 1  —  - 
s  of  eminent  engineers,  which  have 
.;  to  the  world  at  1. 

ivho  [>os 
is  to  discover  new  princi- 
id   the    courage    to   appl)    them    to 
ipply   to  work- 
id  engineers,   .  trouble 
!  tlu-ir  plants  could  not  be  operated 
e    to   unseen   defects.      They 
in  perseverance  t.>  enable 
0  discover  and   remove  tin-  defects 
them    trouble,    and    by    prc- 
the   following    facts   in    relation   to 
SKumstanccs.   the   writer   h 

thers   who  may   find    them- 

in  trouble  under  similar  conditions. 

ites  a  Wcstinghouse  engine 

to  erect   and   was   about  to 

ange   city,    where   the    sur- 

mgcnial,  owing 

-  of  empli  ivees  of  the  c<  >m- 

d  the  machinery. 

was    completed    about     n 

■  1  the  crank  case  tilled  with 

to  the  bight  required  by  the  build 

alter  which   one   gallon   of 

red    in. 

float    on    Hie    surface.      The 

•  lip  into  this  oil  al  i  very  revolution, 

oviding  copious  lubrication 

111    ends   of   the   ci  n 

Steam    was    to   be   turned    on    and 

ted  at    i   o'clock,  but  while 

dinner    1    was    suddenly    imp 

il   and 

nit   of  the  crank   cas<        '  hi 

engine  room.   I  e\ 

■k  in  the  outlet   pipe,  but    found  it 

'mi  went  into 

iter  and  black  oil. 
ig    I   part   of  the  crank   casi 
.:  no  provision  for  1 
ing   rods,    hence    the   crank 
■  'Id  have  been  scored  and  tl  • 

ri  time  if  steam   had  been 

- 

i  ige  to  indicate 

'"    the    lubricating    mixture 

water   and    oil    were    put    into    the 

Fter    which    the    engine    iv.k 

and   run   without   trouble. 

-  illustrates  the  valve  gear  of  i 
engine,  with   the  jim   crank   which 

-  the  exhaust  valve  on  the  crank 
-led  downward,  when  it  should 
like  the  head-end  crank.     A  certain 


engincei  ;   familiar  \\  il 

ines  secured  the  po 
this   plant,   which  consisl 

engine    with   cylinders    [8   and    20 

n  diameter  and  the  stroke  of  both 
was  4-'  inches,  lie  employed  a  so-called 
expert  engineer  to  start  this  engine  and 
give  him  all  necessary  information  con 
ccrning  its  operation.  After  the  "expert" 
had  left   the  engine,  the  regular  engineer 

red  it   in  the  condition   shown,   al 

il    continued    to    run. 


Ii   was  in  good  order,  but  1 
was    iii  il  1  'i    course    tin 

nothing 
to    prevent    11     from    blowing    through    the 
crank  end  with  full  force,  and  thi 
called    attention    to   the   di 
hooking    the    valve    rod    and    rocking    the 
wristplate  as  far  forward  as  possible,  the 
jim   crank   wa>   turned  back   to  its   proper 
position,  which  proved  a  coi 
as    nothing   was   hem   or   br< 

ngineer   was  employed  to 
a    certain   plant,    to    succeed    one    who    had 
hen   discharged    for    incompetency.      He 

■    engine  prop,  rl)   the  first  day  that 
in   had  w  armed  the  cj  linder, 

11   steam  and   brought   the  machine 

rji  io  full  -pi  .il    [n  ab  lutes  the 

1  ngineer  discovered   the  babbitt  metal   fly- 

if  the  crank-pin   box,  a-    shown   in 

Fig.  .!.  making  to  shut  down 

■i.iirs. 

ncidenl  shows  the  necessity  for 
1  cry  closely  during 
hour  that  an  engineer  run 
gine  with  which  he  is  not  familiar.  Noth- 
ing definite  could  be  p  mug  the 
actual  cause  of  this  failure,  but  ' 
that  the  discharged  engineer  was  working 
around  the  crank  with  a  hammer  and 
monkej                           1    he   had    shut   down 

:'ue    for    the    last    time    w. 
signifii 

The    writer 
certain   plant  ami  ordered  to  reporl   al   the 
office    for  duty  while  the   plant    was 

me  into 

|i  red    the   otli 

neer   to   leave   the   premises   at    once   and 

never    return,    after    t  med    the 

ie  and  lefl  the  room.     This 

unpleasant    for  ho' 

leer,     hut     inasmuch     as     1 
found  them  to  he  verj    iust  and  honorable 
to    deal    with,    the    cause    for    this 
abrupt  ai  '  .it  mystery,  as 

i'     was    plain    that    they    distrusted    their 
former   empli 

Fig.  4   illustrates   the   position  in   which 

er  lefl  the  -■  >\  ernor  of  a  '  •  irliss 

engine   when   lie   -hut   it   down   for  the  last 

'ie    was    forced    to    find    another 

The  flyballs  are  in   their  lowesl 

|, — ible    position,    a-    the    pin    which    is 

hold    them   higher   is   now    in   its 

•  ■  -1  ai    1     Jusl  before  ;hi-  engine 

is   shut    down,   this   pin   ought    to  be   taken 

from    its   prc-ent    position    anil   put    into   a 

hole  prepared  for  it.  thai  is  now  covered 

lever  at  H. 
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<  Ictober  iq,  hk>j 


do  any- 

■ i  fore  be 
n  ith  a  misdemeanor. 
■  this  pin  in  the  col- 
li it  and 

n  in  the  illustration      \- 

e    latches 
mi-valve 


cranks,   hence   no   steam  could  pi 
the   steam   chesl    into  the   cylinder,   conse- 
quently the  engine  would  not  start  when 
the   throttle   valve   was   wide  open. 

The  new  engineer  was  not  familiar  with 
Corliss  engines,  hence  did  not  close  the 
throttle  valve,  raise  the  flyballs,  change  the 
pin  from  A  to  B  and  then  hook  the  latches 


on  by  rocking  the  wristplate  from  one  ex 
Irvine    point     of    its     travel    to    the    other. 

He   waited    until   anothei    enginci 

and  performed  this  simple  operation  for 
him,  after  which  the  throttle  valve  was 
lowly,  the  wristplate  mo\  ed  hack 
and  forth  a  few  tune-  to  admit  Steam  to 
warm   the   cylinder,    the    valve    rod    hooked 

on   and   soon  the  engine   was  running  at 

full  speed,  after  a  delay  wli  : 

dollars,    as    none    of    the    men    could    go    to 
work   until    the    machinery   was    n 
use. 

Seven  I  the  Twiss  engine  was 

put  on  the  market.  It  is  similiar  to  the 
original  Wheelock,  as  shown  in  Fig.  5. 
A  prospective  customer  asked  the  builder 
if  any  ordinarj  good  engineer  could  run 
that  kind  of  an  engine,  and  was  quickly 
that  he  could,  as  it  was  .1  vefj 
simple  machine  that  anybody  could  under 
stand.  The  engine  was  purchased  and 
installed,  after  which  the  engineer  was  in- 
structed concerning  its  peculiarities.  A 
simple  di  d  to  prevent  thi    gi n 

ernor  balls  from  falling  to  their  lowest 
position  when  the  engine  is  shut  down. 
Failure  propcrh  to  use  this  device  would 
cause  the  safety-Stop  motion  to 
and  thus  prevent  the  latches  from  hooking 
on  and  opening  the  valves,  as  shown  in 
Fig.  5,  consequently  steam  could  not  enter 
the  cylinder. 

The  engineer  learned  to  connect  this  de- 
vice just  before  he  shut  down  at  night,  let 
it  remain  in  position  until  the  next  morn- 
i  In-  engine  and  secure  full  speed 
with  the  throttle  valve  wide  open,  after 
which  he  removed  the  device  in  order  to 
permit  the  stop  motion  to  operate  in  case 
of  accidei  ernor  belt.    All  went 

well  until  the  engineer  was  told  to  slow 
down  the  engine  for  a  few  minutes-,  and 
then   run  at   full  speed  again.      He  did  not 

ct  the  abi  ive- 

inentioned  device  under  these  conditions, 
consequently  he  closed  the  throttle  valve, 
waited  until  the  flywheel  was  revolving 
at  a  low  rate,  and  then  slowly  opened  the 
valve,  expecting  to  maintain  that 
speed,  hut  although  he  opened  the  valve 
to  its  full  capacity  the  engine  stopped,  and 
he  could  not  start  it.     After  waiting  a   few 

minutes    to    see    what    the    engil 1 

iwner   sent    to  the   maker  and    told 

nd  .;  man  to  start  that  engine,  as 

at   the   works  could  do  it.      In  due 

time  the  man  arrived,  and  in   five   minutes 

the  machines  were  running  full   speed 

-I  followed,  in  which 
the  owner  claimed  that  through  di 
he  had  been  induced  to  buy  a  complicated 
■  1  a  very 
simple  type.  The  builder  resented  this 
charge  of  insincerity,  claiming  that  he  had 
not  misrepresented  facts  in  the  case,  as 
any  ordin  1 1  lid  run  and 

take  car.-  of  this  kind  of  an  engine,  and  he 
im,  ti  10.  The  engineer  dis- 
covered that  when  he  wished  to  secure  a 
low  speed  in  order  to  put  on  a  belt  or 
for  any  similar  purpose,  it  is  necessary  to 


treat   the  engine   just   as   11    it    wi 

shut    down    at    night,    so    tar    as    this  po 

oncei  in -d 

ineei    of  a   certain   small 
1   nployer  t 
was    the    only    man    who    could    run   ti 
particular    engine.      (  )n    several    occasic 
lagi  d  to  be  ah  enl  u  hen  ii  was  ti 
to  stan  the  machinery,  consequently 
bod)    else   trnd   to   perform   this  duty,' 
the  flywheel  did  not  move  even  when 
throttle  valve  was  wide  open.     After  w, 
ing  a  short  time  the  owner  would  send 
the  engineer  to  start  the  engine 
111  t  do  this  a-  long  as  am  I 
ing  1  Hi  11  closely,  but  after  he  had 
alone  for  a   few   minute     I 
start    and    run    to    the    satisfaction   of 
ned. 
After   this   had   happened   several  ti' 
the  1  iw  net    re  solved  to  di 
for    these    failures,    consequent!) 
a  hole  in  1 1 1  ■  1    the  engine, 

pro  1  edi  '!   to   ivati  li   tin    1  nginccr  tlir. 
it.    after    another   man    had    fail.  • 
the  engine  our  morning       I  he 

ngineer,  as  discovered  by  the  ow 


was    to    loosen    .1    -el    screw   in   I  hi 
gear    side    of    the    engine    .1-    shown 
Fig.  6.     I  le  then  slow  I)   opened  the 
and  brought  the  engine  up  to  full 

I  le   had    bored    this    hole   in   tin 
ami   cut   a   thread    in    it    for   the 
without    being    discovered.      By    bri 
the  crosshead  to  n  certain  position 
guides    tin-    piston    was    direct!; 
this    screw,   then    it    was   an   cas)    I 
clamp   it   there,  as   shown   in    I 

■  ;il   events  caused  the  engini  1 
co\  it  that    while  he   was   -mart   1  <<■ 
deceive  his  employer  for  a  short  li 
employer     was     smarter    because    he 
covered    the   true    state    ol 
after  this  engineer  will  prohabh 
ri  ady  to  attempt   to  pro\  e  that  hi 
are  valuable  by  the  adoption  of  sue 
honest  plans,  as   he  has  dis 
it   not  a  good  investment. 

Fig.  7  illii-trates  a  throttling  goi  >'•'■ 
the   stem    eif   which    i-    made   in   I 
for  convenience  in  assembling.    Tit  ar 
connected    by    a    coupling    just   be 
horizi  ntal    bevel    gear,    and    this  ci  "H 
i-   fastened   to  each  part  of  the  Stei  <i 
tapering   pin.      In    the   illustration  ''° 
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own  just  clear  of  llic  coup- 
ling from  which  it  ha-  been  removed. 

A  certain  engineer  was  employed  to  run 
an  engine,  the   .-peed   of   which   was   con 

-tart    this    engine    tor    the 
.  the  engineer  discovered  that  the 
ould   not  move  when  the  throttle 
valve    was    wide    open    with    the    highest 
ui    Meant    allowed    to   the   boiler. 
■    the    extreme    simplicity    of    the 
'engine  there  seemed  to  lie  little  chance  for 
d    investigation,    hence    the    engi- 
neer felt   helpless   for  a   few  minutes,  but 
ul    search    for   defects   enabled   him 
ivcr  that   the   above-mentioned   pin 
ssing,   and   the   balanced   governor 
,-as   in    a    low   position,    completely 
;  >r   -team,   thus   fully 
explaining  tl"    failure  to  start  in  the  usual 


thoroughly  examined  this  one,  which  was 
a    peculiar    specimen,    as    an    examination 

-  mil  demonstrate.  It  ran  "under." 

II  row  indicate-,  and  tin 
follows  the  crank  because  there  is  a  rocker 
operated  In  the  eccentric  rod,  winch  im- 
parts motion  p.  tin.  \al\e  rod.  therefore 
the  motion  of  the  latter  is  rever- 
what  it  would  be  if  the  engine  was  fitted 
witli  a  direct-connected  slide  valve,  as  in- 

by  the  arrow  -,  in  u  liieh 
eccentric  would  precede  the  crank.  The 
cylinder  was  titled  with  a  semirotary  valve 
at  each  end.  which  admitted  steam  from 
center  to  center  and  then  allowed  it  to 
escape  to  the  exhaust  pipe,  consequently 
there  was  no  cutoff.  These  valves  were 
driven  by  a  nonreleasing  gear. 
their      motion      could      lie      controlled     at 

-  by   unhooking   the  valve   roil   and 
i  perating    the    wristplate    by    hand.     The 
-peed    was    regulated    by   a    throttli 
ernor. 

Under  these  condition-  it  i-  not  sur- 
prising that  the  new  engineer  did  not 
know  where  to  look  for  the  cause  of  the 
troulih-.   although    very   anxious    i 

-race  which  naturally  follows  de- 
feat along  this  line.  The  old  engineer  was 
induced  to  set  the  valves  for  a  fair  con- 
sideration. He  turned  the  eccentric  on 
the  crank  shaft  until  its  position 
isfactory,    tightened   a   set    screw   and    the 


bul    that   ec- 
centric   never    -lipped    again. 

.  with  a 

steel  tluc  discharging  into  it.  When  a  new 
engineer  took  charge  of  this  plant  he 
found     a     \er\     poor    draft,     therefore     he 

could  not  maintain  i 

to    run    the    engine    at  full    -peed       While 

standing  in  the  engini  one  day, 

trying  to  devise  a  pi  .  ing  his 

draft,    ami    feeling    'li  ause    it 

seemed     impossible     to     secure     what     he 
a  trivial   incident   called  hi-  atten- 
tion to  the  b.i-e  of  the  chimney,     lb'  dis- 
covered that  tl 

utling  a  large  volume  of  air  where 
it    wa-   not   wanted.      As   the  chimi 
plj     from    the    nearest    sour 

was  drawn  from  the  boilers  until  after  the 
full  capacit)  of  this  door  was  taken,  which 
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ay.    The  lower  part  of  the  stem  was  not 
separated     from     the     coupling, 
ndercd     the     delect      mil 
-eminent  than  if  there  had  been  a   space 
n  them. 
thcr  case  the  engineer  i  f  a  mill 
of    hi-    position    because 
''•■    property    bad    been    leased    to    other 
•ho  brought  a  new  man  to  take 
I  the  machinery,  including  ;' 

been  running 

time    under    the    new    conditions 

hen    the    engineer    discovered    that    the 

'  ad  come  to  a   sudden   -top.  and 

was  reversed.  It  continued 

'  turn  nearly  a   revolution   in   one  direc- 

nn  and  then  quickly  go  tin    opposite  way 

ntil  steam  wa-  shut  off.  allowing  it  to  re- 

latn  at  rest. 

The  new  engineer  was. not  well  educated 
i   the    design    of   engines,    and    had    not 


job   was   done.      By   observing   tin 

the  new  engineer  discovered  that 
lystery  about  the  "accident." 
and   although    nothing   more    was 
that    time,    the    engine    operated    perfectly 
when    steam    was    turned    on. 

An   analysis   of  the   action   observed   re- 
sults in  the   following  conclusion 

ntric    wa-    not 
securely  to  the  crank  shaf 
when  a  heavy  load  was  put 

ting  a  machine  that  required  tin- 
whole  available  power  at  time-,  the  ec- 
centric    -lipped     and     admitted     51 

hind   it. 
This  reversed  the  flywheel.  I 

■    continued   in   this    new   direction 
•he    eccentric    was    -till    compara- 
tively lo  'aft.  hence  it   did  not 
remain   in  one  position  in   relation  to  the 
crank.      This    plant    was    run    by   tl 


accounted  for  the  poor  circulation  through 
the  furnaces.  Perhaps  it  is  unnecessary 
lo  say  that  whenever  the  draft  in  that 
plant  seemed  to  decrease,  the  first  place 
visited  in  a  search  for  the  cause  of  it  was 
the  base  of  that  chimney. 

In   an  '   •   draft    was   always 

good     while     tin      regular    engineer     (who 

wa-   al-o   the    fireman)    was    mi   duty,   but 

illy  Ik-  wished  to  be  absent  for  a 

Whenever   a   substitute   was 

in  charge  of  the  plant  there  was  not  draft 

ure  bright  tire-.     This  was  a 

ilure   to 

n    to   rim   the   engine 

make  a 

examination    of   everything   con- 

ered  an 

extra    damper    in    the    chimney    that    was 

nearly  closed,  leaving  -pace  for  the  escape 

of  -moke,  in  order  to  prevent   it  from  at- 
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rlj   close 
n  turned,  as  this 

•  in v:    his    Slipe- 

10   illustrates 

'ing  pump  with 

■  i  shows 
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the     discharge 
a    the  discharge 
port   .  I 

id  piped 
hen  e\  erything 
rvice  he  turned 
on    tin 

through 
nly  that 

iin.     He 
•nd   that 
ut  on  backward,  as  in- 
dicate! 

outlet   v.  A,  as   the  tri- 

angular hole  !  •  ■  lid  cast 

.  inch  thick.  Winn  the  central  nut 
was  removed,  the  dock  raised,  turned  and 
placed  in  proper  position,  the  pump  de- 
livered   water   freely.   but    such    : 


tibling  a  pump  might  cost 
dollars  and  cause   i  plant  to  be  shut  down 
long  enough  to  prove    very  annoying.    Was 
this  .m  accident,  or  did   somebodj   do  it 
to  causi 

I  lie  engineer  of  a  larg<    office  building 
was  informed  that  hi  vould  not 

be  required  alter  a  certain  date.  Just 
before  leaving  the  premises  he  took  a  pin 
out  of  a  valve  rod  head  on  one  oi  the 
duplex  pumps  and  laid  it  on  the  steam- 
chest  co\  er,  a*  shi  i\\  n  in  Ii:-;. 
cinl  of  the  small  valve-rod  link  was  thus 
fieed.  and  it  dropped  dowi 
The  new  not  understand  why 

this  pump  faili  d 

to  call  in  the  proprietor  of  a  repair  shop 
f..r  advice.  This  man  belonged  'i  the 
class  that  will  put  six  or  .i.  In  new  tubes 
in  a  boiler,  when  only   tw    are  required, 

irge  double  time   for  the 
addition   to   a   lar,c   profit   on    v 
r.sed.     Happily  such  men  constitute  a  small 
minority  of  tin 
boiler  repairi  i 

rding  to  appro  ed  principl  s     I  Ii 
came   to  t li i -   plant,  examined   the  pump, 

took    note   of   the    fact    that    a    new    and    111 

was  in  chargi  of  it, 
reported  that  the  old  pump  was  worn  out 
and  offered  to  install  a  new  one  at  short 
notice.      As    it    was    n<  to    keep   the 

plant    in    operation,    and    thi     owner    sup- 

ment    of   facts,    the   new    pump    w 

if  the   repairman   an  Of 

course  it  was  better  than  the  old  one,  but 
i  gi  ii  .ii  -er\  ice  for 
several  years  e  of  the  former 

engineer.     In   this  case   the  new   engineer 
of  affairs, 
but  the  old  one  told  of  the  result. 

Fig.    !-•  is  a  plan   of  the   flat   valve  and 
\  al\  e  seal  •  if  a  5ti  am  pump  used  Fi 
iboul    .'i hi   po 
special   machinery    which    required   intelli- 
gent   supervision.      While    this    pump   did 
not   alwaj  -   giv.  e   the  ibl<    results 

it   did   imt    completely    fail    to   wi  r!,   until 
plant  and  a  new    i  me 

look  charge  of  it.     Th<    latter   could  not 
go,  although  as   far  as  hi 


n  a-    in 

der.     <  in  proceeding  to  in-. 

the  internal   parts,  his   first   move   was   to 

hesl     over.     The  valve 

-rat   was    not   cast   with   the   cylinder,   but 

and  fastened 

on  with  four  screws,  the  object  of  which 

ilitate  repair-,  as  it  i-  much  easier 

and  cheaper  to  our   -crews,  take 

out   a  detachable  seat,  put  it  on   a  planer. 


-.cure  a  perfectly  true  surface  foi  the 
valve  to  travel  on  and  put  il  hack  in  place, 
than  it  i-  to  tile  and  -crape  a  solid  -eat. 
.  -pcciajl)  if  ii  i-  hejovv  the  sin  i  u  <  ol  ill,- 
-team    chest,    where    it    become 

ii    use  special  tools. 

i  ew  -    were    i 
but   the   fourth   one   was   not    where  it  !*•- 
longed,   at    ./.    Fig.    u.      lie   discovered  it. 
at   B   in   the  nearest    -team   port,   with  the 
valve     hard     against     it.     ihu-     preventing 
further   movement   of  the  pump      Did 
bration  of  tin  haki    this  srJ 


out  of  place?  Did  it  then  fall  in! 
pi  n  i  .i-  Show  u  ?  I  he  new 
it  in  perfect  order,  and  ii  went  baa 
place  as  easily  as  when  the  pump 
mbli  d.  «  ould  it  have  world 
-lowly,  and  fallen  into  the  port  wii 
Ii  ing  disfigured  by  the  action  of  the 
Why  did  it  get  into  the  port  just  a-  111 
old  engineer  finished  his  labors,  to  b 
found  by  the  new  one  during  his 

ni  .■    with    the    pump'-      While    t li 

stions  we're  suggested  by  actual 

lion-,  when  considered  in  o  mm    tiol] 
thi    absence      i  definite  information 
subject,  nobody  can  give  positivi 
to  them,  which  adds  to  natural  inti 
the    matter.       It    is    a    source    oi 
tii  n  to  know  that  tin    engineer  discover! 
the    defect     before     serious     damage    vv: 
caused,    and   that    no   delay   to   this   part  ' 
the   work-    resulted    from   the   obstruct* 
■■crew. 
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strides   made 
akers  "t"  steam  engines  and  steam 
jas  plants,  besides  liquid- 
motors,  arc  r , i p i < 1 1  \ 
i  because  of  the  extraordinary 
fuel  insured  by  their  use.     Now 
•!■  >t  t  >r     factory,     Cologne, 
a   further   step   in   a<ivam 
hieing  the  cost  of  fuel  by  design- 
gas    producer    for    low- 
;  which  appears  to  combini 

(>c  ration  with  dura- 

I  reliability.     This  producer  takes 

si   classes   of   fuel,   such   as 

dust,    anthracite    rubbish,    coke 

smoke-chamber    coal    dust,    etc., 

I     no    sati-iaotury    use    was    pre 

Though    the    hrsi 

i    plant    is    slightly    higher    than 

a    plant    for    gasifying    the    usual 

■-   verj    great 

t  the  extraordinary  difference  in 

fuel. 
•al-dust    generator    consists    of    a 
ir   pit    with   a    step   grate   and    a 
M-rvoir    having    an    "ovcr- 
m  which  the  higlit 
depends;    in    the    lower    part    is 
-  imp.     I'oth  above  and  below   the 
illy  the  lower  ones 
I  I    open    during    operation. 
bed   i-   kept  at   a   constant    flight 
e.    through    the     sump,     the 
which   accumulate   in-  the 
step   grate. 

and  air  admitted 
■    grate   can    be    accurately 

ted  in 

:     it    hoiUr    by    mean-    of    the 
from    the    engine.      This 
the   drawback    inherent   in 
!    into    the    gi 
-     beat    from    the   gas-gen- 
it    is    likewise    superior 
generation   from  the  heat   of  the 
generator,     as 
ntaining  large 
the     present 
itc    inadequate,    and    involves 
heating  and 
i   the   grate. 

illustrates   the   arrangement    for 
uniform  distribution  of  tin 

whole   of   the   grate   area, 
-hown    that    in    thi 

mount   of  air 

:  mg    the    wall,    so    that    the 

not    utilized    sufficiently,    while 

ation  of  slag  on   the  wall    i-   as- 

u    order    to    do    away    with    this 

ra*l:k.  the  overflow   edge   of  the   fuel 

which  depends  the  bight  of 

on  the  grate,  lias  be<  I 

'gnt'is  to  bank  the  fuel   higher  on  the 


walls,  thus  offering  to  the  pass.!-. 

along    the    latter   a   greater    | 
in   the  center  of  the  grate 
inent    has    in    practice    given    excellent    re- 
sults. 

In    connection    with   tests   recently   made 

im  ei    I  lildebrand  at  the  suggestion 

of  1'rot  i  the  <  harlottenburg 

Technical    High    School,    there    was    used 

antbraci  im  3  to  8  millimeters 


in  the  out 

'In     engine 

I  he  •■  1  en  ft  om  thi 

about    10  per  cent,  of  the 
in  umptii 'H  1  1  anthra- 
cite dust  was  found  I"  In    (45  to    146  grains 
per  borsepow  I  I  -   und  per 

English    horsepower-hour),    the    amounts 

of     material     withdrawn     during     the    dis- 

lag    being    deducted.     The 


and    a     heat     value  calories 

(about  l.^.ooo  B.t.u.  per  pound  I.  costing 
8  marks  per  1000  kilograms  (about  $2 
per  ton  I.  After  issuing  from  the  producer, 
d  through  a  dust  separator. 
a  scrubber  and 

orally  used  in  connection  with  Deutz  sue- 
over  three  days,  and  only  small  quantities 
of  slag  discharged  occasionally  during  op 


fuel    thus    worked    out     at    0.35 
pfennig  ■  r  hi  iui    I  about  0.00 

glish  horsepower-hour). 
In  the  case  of  coke  dust,  the  <  - 
found    to    he    even    lower:    a    consumption 
of    from    750   to   Soo   grams    was   obtained 
with  coke  dusi  of  5700  calories  from  the 
•    municipal    .  the    ma- 

terial   withdrawn    from    the     sump    being 
left  unutilized. 
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chambei 

lli » -    material, 

-   producer  of 

•  at  ion  :it  Swinemiind, 

■  I  sandy  powder,  eon- 

ilid  carbon  and 

.;  heat  value  of  4500  caloi 

umed  ab<  m  0.75  to   1  kilo- 

r-hour,  ami   in   tests 

delivered   work  a   consumption 

kilograms  was  registered  for  each 


President   Taft   on   Conservation 


Outlining  the  Government's  policj  re- 
garding  the  conservation  of  the 

i  in  an  address  of  45  minutes' 
duration  in  Spokane,  where  he  was  the 
guest  of  the  Chamber  of  Commerce  and 
the  people  of  the  Inland  Empire  on 
September    28,    President    Taft    said,    in 

]>art : 

"When  the  Government  became  pos- 
sessed  1  t'  its  public  domain  and  took  meas- 
ure- to  secure  its  settlement  by  the  pass- 
age of  the  homestead  act  and  other  acts 
offering,  after  certain  steps  prescrihed.  to 
vest    title   to   a    specific   part    of  the    public 


"Had  this  clasMi  cation  been  n« 
earlier  it  would  have  saved  a  gfl 
amount     of     litigation,     and     would    J 

Saved  t"  the  <  ,o\  eminent    millions  .if  •  . 
pat'  Hi-  el  ind    of    land    wherl 

fact,    it    was   another. 

"The  classification  is  being  rapidly » 
ecuted  bj  the  ■  I  ureau. 

"After  classification  legislation  si  || 
ild  doubtless  will  be,  directed  tcii 
means  by  which  such  lands  should  be  || 
posed  of,  and  the  restrictions  specific  a 
the  interest  of  the  public  on  the  i 
and  use  to  which  the  owner  is  to  put 
land-. 

"As    to    water-power    sites.    • 
been    such    a    change   in   conditions  t   | 


Vertical  Sect 
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esp     di         to    .1     con 
of  about  0.77  kilogram  per  brake 
■  iwer-hour. 


At    Yokkaichi,   Japan,   the   electric-light 

company     has     installed     a     750-kilowatt 

alternator  in  its  Miye 

Ken    plant,    near    Nagaya.      The    turbine 

nds    steam    p 
exhausting    into    a    vacuum    of    27    inches. 
60-cycle    currents    nt     2200 
ting    and    power    purposes, 

Three  55-horsepower  Westinghouse  gas 
engines  have  been  installed  by  the  Fur- 
awaka  Coke  Works,  of  Tokio,  to  operate  a 
coal-washing  plant.  These  engine-  will  use 
as  fuel  the  surplus  gas  from  the  coke  ovens, 
having  an  average  calorific  value  of  460 
B.t.u    per  cubic  foot. 


individuals,   the  chief  object  of 
ed  to  be  to  secure  develop- 
ment    by    inducing    people    to    settle    on 
public    lands    and    acquire    it    for    them- 

"The  thought  of  conserving  the  resour- 
ces   which     were    thus    opened    to    private 
ion  hardly  occurred  to  Congress. 
"The    truth    is    that     the     needs    nf    the 
country    have    developed    SO,    and    the    de- 
mand for  land  has  so  much  increased,  thai 
■    to    secure   a    sensible,    business- 
like   disposition    of    the    land,    remaining 
in   the   public   domain   there   must  be  an 
authoritative  classification  of  land-  by  the 
proper    bureai  as   to    show    whether 

agricultural    lands,    forest    lands 
or    lands    available    for    water-power    sites 
on  the  banks  of  rivers  and  other  streams, 
or  mineral   land-,   coal   lands,  oil   lands  or 
hate  lands. 


special   provision    should   be   made 
interest    of    the    public    for    their  t 
to  private  control. 
.  "The    development    of    electrical  I 
ances  and  the  transfer  of  power  1 
electric  lines  for  long  distances  ha  "  ■ 
the  use  of  water  power  to  produi 
tricity  one  of  the  most   important 
of   power    we   have   in    this   count    ' 
will  so  affect  the  cost  of  proi 
the   fields   of  manufacture   and  pp 
of  the  necessities  of  life  as  I 
Government    to    retain    control 
r.  1    ir    private  capital  of  such  pow 
it  can  only  be  exercised  upi 
belong  to  the  Government 

"Such   sites  can  be  properly  pari   « 
under    conditions    of   tenure   and 


reasonable    profit    to    the    private  aP1'3 
with  t  "& 


sation,    consistent   on   the   one  lia 
reasonable    profit    to    the 
invested,  and  on  the  othe 


r   10,    i'X>i 

ll   the    public    to    secure    the    furnishing 
)f    such    power    at     rensonabh 
inc. 
"There   should    be    a   condition   of    t'.>r- 
citurt  it  the  owner  ^i  the  power  site  does 
:n  a  certain  time,  expend  capital 
nficient  to  develop  the  power,  and  after 
ineiit  shall  nut  charge  rates 
y  ml  what  is  a  reasonabl 
apital    invested    in    the    improve 
be  regulated  by  the  Government 
amount     of     compensation     that 
be   charged   by   the  tiovernment 
use     of    the     water-power     sites 
rhaps    be    left    to    readjustment 
u   to  fifteen   or  twenty  years. 

nipcnsation  to  be  charged  in  the 

ight   well  be  purely  nominal,  but 

iter  the   project   has   become  a   complete 

•.nd    the    profit    lias    grown    to    a 

.Me  percentage  of  the  amount  in- 

then    there    would    seem   to   be   no 

.•.  hy  the  public  might  not  be  bene- 

-haring  in  the  profits  of  the  trans- 

.111    amount    to    be    fixed    upon 

n   or    in    some    other   method   at 

■  fa   stated   period   of  fifteen  or 

is  an  arrangement  toward  which 
ill  public  utilities  is  tending, 
now  of  no  reason  why  it  should 
ntroduced  into  the  Governmental 
n  of  such  sources  of  continuous 
is    the    water    sites     upon    public 

likely   to  be. 
iw  it   has  been   the  course  in  the 
der   the    bounteous    and   generous 
n    of    the    tiovernment    to    give 
iter  --ites  away  under  existing  in- 
acts :    but    we    have    reached    a 
jme  now   when   the   importance   of  these 
'.  er    sites    has   greatly    increased, 
re   would    seem    to    be   no    reason 
ould  interfere  with  a  speedy  de- 
it   of  the   country   to    impose   re- 
•    upon    the    use    of    such    water 
itable  as  between  the  public  and 
stor. 

•-  a  matter  which  Congress  must 
The  water-power  sites  a: 

sed  of  under  the  same  kind 
edure    a>    that    by    which    agri- 
lands  are  taken  up,  and  there  is 
r    on    the    part    of    the    secretary 
'   rior   in   the   disposition   of  such 
the  conditions  suggested, 
matter  has  become   so   important 
i    under   the   la>t    administration    large 
lands   amounting   to   upward   of 
acres    were     temporarily    with- 
•  •lenient    in    order   to   pre- 
acquisition   of  water-power  sites 

general   land   laws. 

mount   has   been   reduced   under 

'it     administration     to     450,000 

s.    which    include    even    more    ascer- 

•ned  water  sites  than  the  original  with- 

'awals. 

It    should    be    understood    that    these 

'thdrawals  are  temporary  and  can  only 

justified  as   made   in   order   to   permit 
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water  power   -lies 

"Shouli  tll  d0 

to  find  the  authority  indefinitel)   to  with 
hold    tin  in    settlement    under 

the   general   laws   on   the  ground   that   they 

contain  water  power  sites.    The  legislative 

power    is    vested    in    I  d    not    ill 

the   executive. 

"I   shall,  therefore,  urge  upon  0 
at   its   m  i   a   law 

authorizing  the  disposition  of  such  water- 
power  sites  upon  terms  to  i 
by  the  secretary   of  the  interior  with  the 
1    purchaser   of   the   character   al- 
ready indicated. 

"It  may  turn  out  that  restrictions  of 
this  sort  are  so  burdensome  as  to  dis- 
courage the  investment  of  capital,  and  it 
may  be  necessary  to  modify  the  require- 
ments on  this  account. 

"Rut  my  own  impression  is  that  the 
demand   for  water  power  is  going  to  be 
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r<  -men.  uis   will   not 
prevent  the  in  apital  but  will 

ultimately   bring   to   the   public   . 

from    an    entirely    propel 

and    will    secure    the    development 
power    for    manufacturing    industries    that 
«ill   probably   in   time   exceed  the   utility 

and    value    of    coal,    ami    become    a    sub- 
stitute   ft  r   it." 


Wrecked    but    Nearly    as  Good  as 
Ever 


lis    R.   L.   I -a  \n.- 


Thc   damage    done    in    a    recent    engine 
wreck  at   Ue  Ridder,  La.,  is  indii 

1  he  engine  is  a  22x30  and  was  run 
for  four  years  and  eight  months  at  140 
revolutions  per  minute  under  130  pounds 
of  steam,  with  an  average  load  of  46b 
indicated  horsepower. 


FIG.    I.     THE    WKECKE11    ENGINE 


FIG.   2.     HOW    THE    FRAME    WAS    KEI 
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ENGINEER. 


i  Ictober  19,  tgofl 


me  was 
the  cyl- 


Designating  Hoisting  Engine  and 
Boiler  Parts 


In  Fig  1  are  shown  the  1  nginc  am 
boiler  complete,  with  all  visible  parts 
designated  bj  their  proper  names.  Figs. 
-■  and  .?.  on  pages  657  and  658,  show  mm 
of   the    parts    in    detail,      In    order   that 


Then  infusion  of  ideas 

to     to  the  proper  term  to  iis'e  when  referring     new  pan  ma\   bi    secured   from  the  inakei 
frame,   which    was   done   as     t..  any   pari  of  engineering  apparatus,  be-      of  any   typ 
2      We  put  in  a  •  • 


inder,    both    cylinder    heads,    piston    and 
id.     The 


ugh  knowledge  of  the  ma- 

1  Iften   a    false   term   is 

coined  to  designate  some  part,  because  the 


neer    should    familiarize   himself   with   the 

correct    nam.-    and   then   there    will    he  n 
delay    in    getting    the    order    Idled 
di  lay ,   insleai 

Generally,  manufacturers  have  a 
the  names  of  the  parts  ai  - 
11. 11.  .1    bj     numb  when   a    new 

piece  is   required,   all   that    is   necessary  i- 
to  write  for  the  nundu  onding  ti 

the   name  of   the   part    wanted. 


Low  Pressure   and  Mixed  Turbine 


R.    M.    Neilson,   in   his   article   upon  th 

low-pressure    turbine,    which    appeared  it 

Power    of   July    6    last,    pointed    out    tlia 

the  practical  solution  of  the  utilization  0 

exhaust    steam    had    been    thought   out  b 

.  ir   Rateau,  in   1  1  mm  1  tion  with  th 

11.  nt    of   his   accumulator.      In  hi 

taken    out    in    1900,    in    differer 
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glide  Bar  Brack 
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FIG.    I.     NAMES  or   BOILER    AND  ENGINE   PARTS 


repaired  I  up;  that  was 

steady  ever  since,  giving  no  trouble.     We 
reduced  the  speed  to   i.?o  revoluti 
minute  at 

of  the  load.  It  is  showing  400  indicated 
horsepower  with  120  pounds  of  steam  at 
i.to  revolutions  per  minute.  I  think  this 
lower  for  a  22x30  slide-valve  en- 
gine. 


true    name    is    not    known,    'litter. 

neers    coming    different    names     for    the 

same   part. 

This  applies  to  hoisting  engines  among 
other  apparatus,  and  to  assist  the  reader 
to  know  the  correct  terms  to  apply  to 
the  various  part-  of  a  hoisting  engine  and 
boiler  the  accompanying  illustrations  of  a 
Lidgerwood  hoisting  engine  of  the  double- 
■..■  arc  presented. 


countries,     he     showed     the     role    wh 

■    .  if    gnat    heat  absorbing   capac 
capable    of    condensing   and    regeneral 
the    -team,   according   to   the   van 
the    flow    coming     from    the    exhaust 
the    primaries,    would    play.       W  ith    tl 
use    it    became    possible    to    transform  > 
irregular,      and      consequently 
flow    into    a    continuous    How    capable  I 
running   a   turbine   at    a   regular  rate 


t  I 
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•ran   fi  rcsaw   also  the  dif- 
ferent accessories  necessary    lo  rentier  the 

-  sure  turbine  complete!)    In 

cut  of  the  primary  machine;  anions  others 

an    automatic    valve,    designed     to    allow 

111st  steam   from  the  primary  tna- 

directh   to  the  atmosphere 

or  t"  the  condenser  if  the  turbine  did  not 

it,   tlii-   valve  being   capahli 

lated    at     will     it    a    determined 

I  te   also    foresaw    and    pro\  ided 

use    of    live    steam    at    a    reduced 

as  a  relay,  but  if  the  insufficiency 

list   steam   i-  of  too  long  duration, 

ration    ■  f    the    turbine    with    live 

■  low   pressure    would   not 
Professor   Rateau   must,  therefore, 
,11   led    from   the   very   iir>t    to   the 

in    of   tile- '  mixed    turbine,    such    as 

itcd    'ii    in-    p  11.      The 

the    low-pressure    turbine. 

-    with    a    turbine    or    pi -t ■  11 

1    high  pressure,   were  well   under 

that  time,  but  the  orig 
system   consisted    in    feedin 
ne   simultaneously   with   t\\ 
-team   at   different   pressure 
ssure  portion   receiving   from   time 
only    the    exhaust    steam    of 
lachines,  but   also  the  steam  which 
ady   worked   in   the   high  pressure 
the   turbine    in    such    a   way   that 
.0  supplies  combined   and 
in  the  vanes  of  the  low    p 
With    the    accumulator    and    the 
turbine    the    practical    solution    of 
blem  of  the   utilization   of  • 
'.<  tely    solved. 
Rateau    had    even    conceived 
•  early  as    1903   a   turbine  using   steam   at 
ifferctit    pressures,    an    idea    which 
into    practice    in    the    first    mixed 
tructed,    thai     ol     the    Mines 
La   Reunion,  of  which   more   below. 
the    automatic    control    of    the    two 
arriving     -team.     Pi 
ut  a  patent  in   uxH  I  United 
patents  839,318  and  891,371  1    fi  r  a 
■    of   regulation,    consistii  g 

the   admission    valve    to    the    sim 

is  although   independent   action   of 

ii    one    hand    and    of  a 

iaphi    _  in    contn  illed    by    the 

accumulator  on  the  other. 

I  he  first  installation  of  an  accumulator 

■  as   that    of   the    Mines   de    Bruay 
le   Calais.    France  1.    in    1902 

'tor    comprises    four    vertical    rcs- 
of  sheet   iron,  inclosing   forty   t  >n- 
t'onr  tons  of  water. 
receives    the    exhaust     steam 

hoisting  engine  and   Mowers.   The 
ted  steam   is  furnished   to  a  low- 
turbine,  which  operate-  two  con 
generators   mounted  on   the  same 
The  energy  produced   amounts   to 
■power  and  serves  in  addition  to 
ting  to  operate  various  machinery 
the  mines. 
In  the  Mines  de  I. a  Reunion,  in   Spain. 
■ntilatnr  was  made  from  the  shells 
d  cylindrical  boilers  inclosing  55  tons 


of    rail-,    which    were    procurable   at    a  bar 

1.111-t   steam  comes   from  a 

engine  and  the  -team  pumps.  The 
low    pressure    turbines    fed    b)     this    steam 
comprise    two    unit-    of    300    horsepower 
each.      They    are    peculiar    in    thi 
that  the)   are  provided  with  a  high  pres 

ion.    |\il   1>\    two   Other   sir. mi    sup- 
•     at    4,?    pi  Ullds    ami    one    at     170 
pounds  per   square  inch. 

.it       the       Mil 

Bethune    is    particularly    interesting,    be 
cause    it    contains    the    first    high  p 
multistagi  impressor    whi 

been    put    into    service.       Thi-    compresses 
(hi    cubic    meters    of    air    per    minute,    to    a 
pi  r     square 


-  1I1. m  thai  incurred  by  the  insta) 

1  boilei  -  ami  i  essorii        In 

■  I  works  and  mines  employ 

icrs  and  hoist- 
ing engines,   n  preferable  to 

retain    the   old    pi-ton    engine-,    and    to    use 

exhaust     -team     for    the    production    of 

1  1    than   ti  1   pul    in 
-.  installation  of  reversible  motors 
nig    the    loll-    and    hoists,    a-    has 

been  re.  1  ed.    If'a  central  sta- 

installed    with    turbine-    |.i 
electric     current      for     the     operation      of 

driving   tin-   roll-,   etc.,  the   steam 
consumption  will  amount  to  u  to  15  kilo 
gram-     per     horsepower     at     the     electric 
B 


inch      absolute.      The      accumulate 

tin-    of    water    and    i-    fed    by    a 
engine,   running   intermittently,  a 
fan  engine  and  a  pump  engine,   thi 
furnished  by  these  three  machines  amount- 

i  1,230    pounds    per    hour,    al 

These   examp  illations   made 

ompany  formed   for  the  exploita- 
tion   '  f   the    Rateau    apparatus;    or   by    its 

i-i  tin-  different  com 
much   extended.   The   number   ex.  ■ 
day   200,   and   the   horsepower   i- 
100.000.  while  at   least   25   install.it' 
in    process    of    construction.      All 

which   they   represent    i-    0 
without    the    consumption    of    extra    cnin- 

and  without  other  e 
that   of  the   first   installation,   which   is   al- 


as   thej    exist    today    with    low- 
turbines,    a    horsepower    can    be 

d  from  the  combination,  with  a 
consumption  of  eight  kilogram-  per  horse- 
power-hour.     It  should  be  rememl 

m    that    the    installation    of 
notoi 
ive. 

.;    In     denied    that    it    is    often 
nt    to    group    into   a    single    station 

.:    in  1      iblishment, 
but   on   the   contrary  this   concentration    is 
not    without    inconvenience.      In 
ident   at   the  . .  ntral 

ice    may    be    completely    di-organ 
thai   it   i-  "f  advantage  to  preserve 
iprocating  engines,  and  to  o 
them  with  low-pressure  turbines,  produr 
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II 
and      ir 

In  thi  rticularly 

•  !  air  i-  need- 
ed   whil  re   run- 
's arc  destined 
ection  di- 
rectly    c                                           turbines, 
run  by  the  exhaust  steam  of  the  hoisting 


8pur  G 


utilizing  the  steam  which  lias  already 
served  in  the  primary  motors  the  coal 
consumption  is  not  greater  than  that  re- 
quired I  nes,  and  the  cost  of 
tion  and  maintenance  is  much  less. 
In  round  numbers,  an  installation  of  low 
pressure  turbines  with  accumulal 
one-half  of  the  price  of  an  installation  of 
the  same  capacity,  while 
with  the  low  pressure  turbine  it  i-  not 
necessary    to  have   so  many   spares  as  it 
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engine.     The  turbine  can  also  be 
operate  the  centrifugal  ventilator 

In   steel  and  iron  works  the  us< 

am  turbines  gives  the  means  for 
producing  cheaply  the  compressed  air  nec- 
essary for  the  blast  furnaces,  cupolas  and 
bessemer    converters. 

The     low-pn  i     turbine    can 

enter    advantageously    into    the 
with  the  internal-combustion  motor.     The 
system    is    more    simple,   more    immediate, 
more    dependable    and    less    costly.       By- 


is  with  the  internal-combustion  installa- 
tion. The  cost  of  oil,  which  is  very  con- 
siderable in  the  case  ■  i  the  gas  engine, 
is    very    much    reduced. 

The  system  presents  advantages  even  in 
the  case  of  a  piston  engine  already  run- 
ning condensing.  Suppose  for  example 
that    the    macl  nes    6000    kilo- 

grams of  steam  when  running  noncon- 
densing.  The  application  of  the  con- 
denser will  effect  a  gain  of  15  or  20  per 
cent,    and    make    disposable    000   to    1200 


kilograms   of    steam   at    th<    boili 

'■-.    using  this  steam   in  a  gi         oj 
dinary    reciprocating    eugiiii 
90  to  1  JO 

If,  "ii  the  contrary,  the  large  engine  is 
run  noncondensing  and  exhaust  steal 
used  in  a  low-pressure  turbine,  there  will 

isablc  some  4800  kilograms  1  1  .In 
steam,     for     in     the     -  d    ol     B 

per  cent,  of  the  (woo  kilograms  will  have 
been  condensed.  These  4800  kilogram! 
will    gi\e    ill    till  el 

11  ih  er    instead    oi    90    to    ui 
-  1.1. mi,  d  !>.  1  ii,   "i  .,1  1  .11  rangement. 

I  hi   ei  1  momj  1  mn  the  use  0 ,{ 

exhaust    steam    is    indisputable.      It    arise. 
not    solelj     from    the    saving    in    coal   am 
attendance,  but  also  from  the  less  costo,j 
the   first    installation.      In   a   mine   worlcinj 

n  hours  a  day  the  econi  in 
realized  to    pay   the   cost  0,1 

installation  in  two  or  three  years.     In  tli 

1   and   iron   w  orks   tl 
only    is    still    greater,    for    the    coal    is   i 
general   more  1  nd   the  machine 

>.'.  1  irk  night  and  day  instead  1  I  ti 
hours  per  day,  with  the  result  that  th 
installation  will  pay  for  itself  in  one  an 
one-half   years. 

These  figures,  as  well  as  the  numerou 
applications    which    the    low-pressure  tin 
bine   has    received,   merit    the   attention  1 
11   ineers   and   1  \\  In  ne\  er  it 

1  ]n   i\  idi    for  additional  pi 
lo    reduce    the    demand    upon    an 
installation,  the  possibilities  of  thi 
exhaust   steam   in   a   Inw-pressun 
may  well  be  considered. 


A  Glaze   for   Commutators 


The  commutator  of  a  dynamo 
gives  better  results  and  wears  less  rapid 
if   ii    can   be   made   to   glaze   over.     As 
1  -sary   in  electroplating   dynamos 
use  copper  brushes,  it   is  more  difficult 
gla/e    the   ci  mmutator    than    win  11 
brushes  are  employed.     Owing  to  the  1' 
conductivity   of   carbon,   they    would  ha 
to  be  mad.-  much  larger  than  tho 
pet    to   carry    the    same   current.      'I  lie  f' 
Ii  i\\  ing  composition,  says  tl  1 
has  been   found   excellent   for   glazing  ' 
commutators    of    electroplating    dynami 
I  ounces  of  caustic  potash  in 
pint    1  1    «    tcr,    and    then    1"  iil   and  add 
ouni  e   of    fli  ivvers   of   sulphur.      Boil  tn 
the    sulphur    is    wholly    or    partially    d 
solved,   making  a   yellow-colored 
Then  add  lard  oil  and  boil  until  a  soap 
made.     Cool,  and   add   a   mixture  1 
parts   of   (lowers   of  sulphur  and  graph 
1  very  line,  or  that  known  as  electrotype 
graphite)    until   a  thick   paste  is  produc 
This    is    applied    to    the    commutator. 
very   little    is   needed   to   produce  the 
sired   results. 


The    next    convention    of    the    Inter 
tional   Master   Boiler   Makers'  Associat ' 
will   be  held  at   Niagara    Falls,  instead' 
Cincinnati. 
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Direct-Drive    Electric    Elevators 

Description  of  Two    Mechanically    Controlled    Machines    Built    by  a 
Standard    Company,  Showing    How    They  Are   Made   and  Operated 

BY       WILLIAM       BAXTER,    JR. 


[aughton    floor-type    electrie-ele- 
chmc.s   designed    lor    mechanical 
shown  in   l-"igs.  ,ti  anil  ,?j.    The 
irencc    between    these    two    ma- 
that  the  first  one  is  not  provided 
intermediate     gears     shown     in 
-   is  to 
ity  of  the  machine 
In   many   buifdings   it   is 
at  times  to  lift  extra  large  loads, 
.  7000  to   10,000  pounds,  and  this 
I  in  such  cases.  The 
1     generally    not    in    use    and    are 
■;   of   service   by   the   movement 
H    near  the  brake  stand   E. 
-    the    moti  >r    shaft 
ircctly  with  the  worm  shaft 
rotate  at   the   same   velocity.      If 
lift  a  safe  or  other  heavy 
are  taken  out  of  the  coup- 
•    connects    the    armature    shaft 
worm   shaft,  and   the   handle   H 
■  ■  mi  the  ]>'  '-it i> hi  in  which 
the   opposite   side   of  the 
j    i he   back   gears    into   en- 
t;  then  the   motion  of  the  arma- 
'  is  transmitted  through  t! 
the   result    that    the    worm 
'   about  one-sixth  the  rate  of  the 
shaft.      If    the    machine    i>    de- 
lift,  say,  2000  pounds  when  run- 
■  ct-connected.   it    will   be   able    to 
or   10.000  pounds   when    driving 
the  back  gearing,  but  in  this  case 
d   will   be   reduced   si 
lifting   capacity  i^   increased  be- 
ii  crease   in    friction 

wever.   to   have  the 

duced,  because  it  makes  it 

il    the    starting   and    stopping    of 

ith  its  extra-heavy  load.     As  the 

is   not    designed    to    run    at    full 

a  heavy   load,  the  brake 

r  parts  are   not   capable   of  con- 

he  movement   with   such   a   1<  ad 

as   well   as   when    running 

rmal   conditions. 

illustrations  of  the  Haugh- 
ne  it  will  be  noticed  that  the  re- 
switch    D    is    mechanically    con- 
Kh   the   operating   sheave   .-/.   the 
I'.tion   being   made    by    spur   gearing 
ise,  and  in  the  other  by  sprocket 
ind    chain.      By    using    this    type 
ction   it   becomes   practically   im- 
for   the   parts    to    get    so    disar- 
tat  the  movement  of  the  revers- 
h  will  not  respond  accurately  to 
•'  ment  of  the  hand  sheave  A,  so 
•hat  iere  is  no  danger  of  the  operator  in 


the    car 

The    movement    of    the    sheave    A    is    kept 
within    the    proper    limit    by    placil 
on  the  disk  .('.'at  the  side  of  thi 
so   that   no   matter  how   hard   the  operator 
may  turn  the  operating  wheel  or  1. 
how    far   he   may   try   to   move   it.  he  will 
not  be  able  to  rotate  the  shaft  so 
to  injure  the  n  itch  D. 


is   shown.     The  clutch    8 
freelj  on  the  shaft,  but  is  prevented  front 
ii>  a  feathei  shown. 

The    frame   t     of   the    Stop    motion   can    ro- 

1)    around   the  shaft.     When  the 

elevator    ^   running   the   bevel   pinion   /', 

mounted    on    the    end    of    the    drum    shaft 

.ites  the  frame  c'  and  thus  the  nut 

rotated;   the   rotation   of  this   nut 


The  stop-motion  machanism  C  ;h  well 
as  the  slack-cable  stop  B  can  be  fully  ex- 
plained in  connection  with  the  line  draw- 
ings presented  in  Figs.  33  to  57  inclusive. 
Fig.  .VI  is  a  section  throuel 
tion  mechanism  parallel  with  the  shaft  S. 
The  operating  sheave  A  and  the  disk  A' 
that   carries   tl  limit   the   rota- 

tion   of    the    shaft    are    firmly    lc< 


to  travel  along  the  shaft  S,  which 
has  a  thread  cut  on  it  at  this  point.  At 
(""  and  C  "  are  two  nuts  that  are  firmly 
shaft  .9,  so  that  when  tin- 
traveling  nut  C  reaches  either  one  of 
them  it  carries  it  around  and  thus  rotates 
the  shaft.  When  the  shaft  5  is  1 
the  gear  K  (or  sprocket  wheel,  whichever 
may    be    used)    rotates   the    shaft   of   the 


tun 
!  of  which  i'. hi 

time  thi    •  rank  A" 

wn  the  brake  i  id   and   applies 

the  brake.     From  this  it   will  be  evident 

ther  one 

g    switch 
is   returned  to  the  central   ; 

in-  time  the  brake  i< 

applied  to  stop  the  rotation  of  the  drum. 


'OW'ER    \\l> 


I"   ENi  IINEER. 


nd   a   half,   while    in 
very   higl  8,    to  or 

more  I 
This  mechanism  shown  in  Fig,  .t.t  is 
ition  because 
it  acts  to  stop  the  car  automatically  at 
both  ends  of  its  travel  it  tin- 
fail-  to  move  the  ear  lever  or  wheel  at 
the    proper    time.      It    is    not    an 

.  because  the  operator  can  always 
stop    the    ear    by    mo  operating 

lever,    but   he   may   m 


FIG.   32 


AUTOMATIC   PARTS     \- 


M  justed 
upon  the  shaft  A  that  it  will  be  struck 
by  the  traveling  nut  C  just  before  the 
elevator  car  reaches  the  upper  limit  of 
and  the  other  nut  is  adjusted  so 
that  the  nut  C  strikes  it  just  before  the 
car  reaches  the  lower  limit  of  travel.  The 
distance  from  the  floor  level  at  which  the 
car  may  be  when  the  nut  ("  reaches 
either  of  the  fixed  nuts  C"  depends  on  the 
speed  at  which  the  car  runs.  In  low- 
speed  elevators  the  distance  may  be  not 


0   prevent    the   car   from   striking 
rhead   work  or  the  bottom  of  the 
well.      In    some   cases   a    mechanical    stop 
that   is,  one   that   is  mechanically 
operated,    is    not    used,    and    reliance    is 
ntirely  upon  switches  that  are  lo- 
cated in  the  elevator  well  at  point-  where 
they  will  be  moved  by  the  car  itself  when 
it    reaches   the    proper   point    in    its   travel. 
Such   devices    cannot    be    used    if   the   ma- 
chine is  provided  with  a  mechanically  op- 
erated brake,  because  opening  the   switch 


h.  1    19,  R 

apply  the  brake      In  sonfl 
elevators    are    provide. 1    with    botfl   I- 

I 
stop-   and   1  iectrical    -top-,   the  latter 
ing   generally   called   "limit    switches, 
they    limit    the    movement    ol 
operating  switches.      If  only  one  alitor 
stop   d,-\  ice    is    used    it    i-    prcfei 

il   stop  motion,  hcc« 
it    1-    n    1  ertain  to  remain   in   1 

justment. 

I  he   shaft    \   of   the    stop   molii 
33   is   carried    in    three   bearings 

n    in     Fig.    32.       Iii''    

the  traveling  nut  ( "  i-  ch  .n  b 

in    Fig.   .14.   which    shows   that   it   is  <■ 

it   is  so  made  because  it   could  1 

in    position    if    -olid       The     fixed    nut 

the   same   construction   as  the  # 


: 


TRAVELER     NIT 


35 


SLAfK-l    '  '  J 


C"   with    the   ■  \'  -  ption    that    they  at 
provided    with    the    end    guides   tha 
on   the  ways   in    the    frame   ('.     Tin 
struction    of    the    latter    casting    is 
shown   in  Fig.  36,  which  shi 
parallel   with   the   shaft   and   a  trail 
section;    the    letter   ./   indicates  the 
upon    which    the   guides    of   the  tra 
nut   C"   slide.      At   B"   is   shown   tin- 
end  with  which  the  clutch  fi"  of  thi 
cable  stop  engages.     The  face  F 
teeth  that  mesh  with  the  pinion 
mounted  upon  the  end  of  the  drum  «« 

s  s. 

The  slack-cable  stop  is  a  devic 
acts  to  stop  the  elevator  motor  if'*1 
any  cause  the  lifting  ropes  become  «» 
The  way  in  which  this  operates  c  "* 
understood  by  the  aid  of  Fig.  37.  in  "f 
the    stop-motion    mechanism,    the    ' 
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mechanism  and  the  lifting  drum  are 
I  the  latter  in  broken  lines.  The 
Y  are  represented  wound 
id  the  drum  nml  running 
ice  upward.  Tin-  clutch  />"  on  the 
held    from   engage- 


under  the  drum  to 

the    machine.      On    this    shaft    tl 

is    .1/    and    tl 
their  end  that  normal!)  is  held 

wound   on   the   drum,      li    the   car   when 


:  * 


.—-*-  ->.-«- •»-«■ 


F 

■^Sj-x 

-^ 

pj 

^t">V 

K| 

"*sJv 

^ 

0 

n 

^: 

v) 

Fir,    37 


'th  the  clutch  B"  by  the  lever  B, 
wings  around  a  pivot  at  L  but  is 
:  in  position  by  the  engagement  of 
t  its  lower  end  in  a  recess  in  the 
'de  of  the  lever  /.'.  This  lever 
d   to   a    shaft    L"    which    i 


coming  down  should  be  stopped  in  any 
way  the  ropes  would  slack  up  and  sag 
down  as  indicated  by  the  broken  lines  R' 
and    their    weight    would   d< 

M"    and    thu 
the  shaft  /."  sufficiently  to  carry  the  lever 


■    to  the  position  shown   in  dotted 
the  pin  at  tl 

iring  the  latter 
ived   in   the  direction   indi- 
cated   b)  lire    of 

■ 

the   end   of    S'.      As  -    thrown 

agement  with  />'"  the  shaft  \  will 

start  to  is  De- 

pinion  P  on  the  end 

iwn   in   Fig.  33; 

COllles       |.C  .,,]       ,|„.       |eVe). 

the   shaft   .V  will   rotate  and   return 
1  sing  switch  to  the  stop 
and   at   the   same   time   apply   the   brake   to 
e    machine. 


Addition    to    Quarry  Street  Power 
Station,  Chicago 


Plans   for  the  east   section   of  the  new 
Quarry  street  plant  of  the  Commonwealth 
pmpleted 
by  Shepley,  Rutan  &  Coolidge  and 

for  the  wi  rk  are  now  being  taken.  The 
building  will  cover  a  ground  area  of 
approximately  200x220   feet,  will   be   two 

and  three  stories  high,  and  without  the 
machinery   will    cost    about    $400,000.     The 

1   this  plant  which  v. 
pleted  about   a  year  ago,  is  considerably 
larger    than    the    one    now    to    be 

1  nearly  $700,000.  The  completed 
plant,  which  is  at  Quarry  and  Twenty- 
fifth  streets  across  the  ri\cr  from  the 
main   plant    at    Fisk   street   and   the   river. 

contain  eight  turbines  altogether,  and  in- 
dependent of  the  machinery  will  represent 
an    investment    of   about    $1,000,000. 

The    main    plant,    which    tl 
about     1902,    has    ten    turbines 
thought   ample   to  mi  ds   of  the 

company'  a    good    many 

come,  but   about   three  years  ago 
it    becan  pacity    of 

the  plant  must  he  increased  and. 

;  Quarry  street 
plant    was    purchased    and    work    on    the 
first,  or  west,  section  was  I 
ible. 


Real  Cause  of   Boiler  Explosions 

William    Siller-,    the    famous   machine- 
I    noted   as   a    public 
speaker,  but  when  he  ventured  to  say  any- 
thing  at    engineering    meeting-    his    words 

were  remembered.    At  one  time  y< 

Philadelphia  was  much  excited  on  the  sub- 

rs     having     wakened     the 

William    Sellers    attended    one    of    these 

ski  d    to    explain    his 

if  the  cause  of  boiler  explosions. 

tl  :'  cause  the 

iter  than  the  strength 

id  Locomotivi 

neering. 


ngine  o(  Fulton's  "C  lermonl 

there   i>   little  doubt   that 

nt"   was. 

ind,  and 

the  fol- 

lade  in  the  / 

- 

torical  fact  that 

first  made  thi 

commercial   success,   was  not   the 

•    of    the    engine    which    propelled 

Clermonf    on    the    Hudson 

river,  ushering  in  th<  ""  navi- 

I  h(  engine  was  designed  I 
Frederic   de   1 

had  a  machine  shop  on  Fair  street,  now 
Fulton  street,  New  York,  where  he  made 
and  did  other  work  calling  for 
the  utmost  precision.  He  was  the  only 
machinist  of  note  then  to  be  found  in  the 
city  of  New  York.  Capt.  George  W. 
Church,  a  grandson  of  Mr.  Fr 
whe    resides  in  Newark.   X.  J.,  has  in  his 
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under   date   of   August   6 

Watt,  a  letter,  which 
i      also     in    1  i    of    G 

,   in   which  he   states  that   if  there 

law   prohibiting   the  exportation 

of   a    steam    engine    to   the    United    States. 

t|K.v  Wl  :  cylinder  of  sufficient 

develop   twenty-four   hoi 

vaive  movement,  air  pump 

r,  ds   and   tli'  with   i,s   Parts- 

iparatus  to  be  sent  to  Bn 
Livingsti  I  he  Utter  in   itself  is 

an   order    [or   an    engine. 

As  a  confirmation  of  its  being  authentic, 

under    date    of    V 

,•.  ri  it(    to  James  Monroe,  and  the 

letter  is  at  present  in  the  Lenox  library. 

Xew  York  City,  to  the  effect  that  he  had 

Wan.  of  Birmingham, 

to  forward  a  steam  engine,  and  also  men- 

i    that    they    were    unable    at 

that    time    to    export    the    engine    without 

f     the     government.       While 

no   written   proof  that    Boulton   & 

Watt  did  ship  an  engine  to   Fulton,  notes 

from   Fulton's  notebook,  which   is  in  the 


(  >ctob(  i 


Two   Explosions  in  San   Francisc 


\\\     W.    <  i.     I    VI  B01 


MODEL    OF    ENGINE    DESIGNED    BY    FRASSE 


possession  a  small  engine  handed  down 
from  his  grandfather,  which  he  treasures 
as  the  model  of  the  engine  used  in  the 
'Clermont.'  The  accompanying  illustra- 
tion is  a  reproduction  of  a  photograph  of 
del.  ******  After  the  mode!  en- 
gine was  perfected  it  was  taken 
t<>n  to  England  and  followed  in  detail  by 
Boulton  &  Watt,  the  result  being  the  en- 
gine which  served  as  motive  power  for 
the  'Clermont.' " 

It  is  not  claimed  from  any  v 
source  that  Fulton  built  the  engine  that 
was  used  in  the  "Clermont,"  let  alone 
invent  one,  but  that  he  applied  the  design 
of  engine  then  in  common  use  in  England 
is  a  certainty.  There  is  today  in  the 
possession  of  George  Tangye,  of  Birming- 
ham, a  letter  written  by  Fulton,  under 
date  of  November  4-  '"94.  to  Boulton  & 
Watt,  asking  for  information  n 
a  steam  engine  to  be  placed  in  a  boat. 
This  shows  that  Fulton  had  in  mind  the 
purchasing  of  a  steam  engine,  or  the  ap- 
plication of  a  steam  engine  to  steamboat 
practice,  several  years  before  the  "Cler- 
mont" made  its  first  successful  run.  Again 


possession  of  Robert  Fulton  Ludlow, 
show  that  various  sums  of  money  were 
paid  to  Boulton  &  Wait  for  cylinders  and 
parts  of  the  engine,  also  a  boiler,  and  a 
fee  to  the  treasurer  for  permission  to 
ship  the   engine  to   America. 

There  are  also  Fulton's  original  draw- 
ings for  a  steamboat,  which  were  sub- 
to  the  commission  appointed  by 
Napoleon  in  180,3,  which  arc  now  in  the 
Conservatoire  des  Arts  et  Metiers,  Paris, 
which  conform  very  nearly  to  the  design 
of  engine  found  in  the  new  "Clermont," 
and  which  without  doubt  are  reproduc- 
tions of  the  engine  used  in  the  first  suc- 
cessful "Clermont." 

ilton  is  known  to  have  experi- 
mented with  engines  for  steamboats  for 
some  years  before  his  successful  run  up 
the  Hudson,  there  is  no  reason  to  doubt 
that  the  model  shown  herewith  was  the 
work  of  Henry  F.  Frasse  and  Fulton,  as 
stated  in  the  Iron  Age,  but  that  it  is  a 
of  the  engine  used  by  Fulton  in  the 
"Clermont"  is  not  to  be  entertained,  there 
being  too  many  proofs  to  the  contrary  in 
the  form  of  letters  and  original  drawings. 


I   .  asl  iron   heating  boiler,  li  f 
cated  at  2151  Gerry  street,  San   I 
Cal.,    exploded    at     10:45    a.m.,    Monda 
September   13.     The  boiler  w  as  1 1  >i 
to  a   tank    for   the   purpose   of   heating  tl 
water  for  the  tub  balhs    1  onducted  by  ti 
1  llympic    Salt    \\  atci    (  ompany. 
was  used  and  the  In  iler  was  not  equipp' 
uuli    a    safely    valve,    as    il    was    intend 
that    the    boiler    would    not    be    under   a 

1 pi  1      "a  e    while    hot   than    while  CO 

1    1    by    mistal 

allowing  pressure  to  accumulate. 

The  front  and     idc  1  >i  the  building  wi 
blown    out,    a    generator    wrecked    and 
si  c<  >ii'l    generator    of    the    same    1 
kind  was  blown  out  of  position.      Bortii 
of  the  boiler  and  other  debris  were  thro 
across  and  into  the   street   and   a 
baker    was    seriously    injured.      A    ho 
tied    in   the   street   was   injured    so   thai 
was   necessary   to   kill   it.     The   a 
happened    to    be    immediately    above 
generator    and    the    concussion    wreck 
the  floor  allowed  a  heavy  bathtub 
down   through   the   floor,   carrying   the 
tendant    with    il    and    breaking    his   col 
bone.      Workers    in    a    laundry    next   di 
were     slightly     injured     by     falling    gl: 
etc.      There    were    several    bathers    in 
establishment  at  the  time,  but   fortunal 
all    escaped    injury.      The    possibilities 
injuring  a  good  many  seems  to  have  1> 
great.     The  damages  amount   to  probi 
$500.     The   old   generators   are   being 
placed  by  an  approved  boiler.     It  is  1 
dently  desired  that  the  cause  be  annoiin 
as  "one  of  those  mysterious  accidents 
On   Monday,   September  20,  in  the  1 
home  of  the  Pacific  Gas  and  Electric  0 
pany,  a  small  Rudd  hot-water  hi 
ploded.     No  damage  was  done  ou 
the  heater  and  plumbing,  although  a  1 
was  present  in  the  room  at  the  time, 
heater    consists    of    brass-pipe    coils, 
was   heated   by   illuminating  gas.     In 
case,  "too,  no   pressure  above  that   " 
water  mains  was   supposed  to  be  abb 
accumulate. 

The  Engineering  Standards  C01 
of   Great    Britain,    has   issued   a   stam 
specification   for  charcoal-iron   1 
boiler  tubes.     The  chief  mediant 
in    connection    with    the    specification 
that  the  tubes  should  be  annealed  at 
ends,  and  that  strips  cut  from  thi 
show  a  tensile  strength  between  the  II 
of    19   and    24   tons   per   square   inch,  1- 
clusive,  with  a  contraction  of  area  oi 
less  than  45  per  cent.     Samples  of  I 
should  also  stand  bulging  to  a  diameti 
per   cent,   greater   when   hot   and   10  -j 
cent,  greater  when  cold,  than  the  no  * 
diameter,  while  a  piece  of  tube  2  meS 
long  placed  on  end  should  stand  ham  t- 
ing    down    until    it    is    \V%    inches    « 
without  showing  crack  or  flaw. 
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Sixteen    Months'    Record     at    Redondo 

Actual  Operating  Results  at  the  Reciprocating-  engine    Station    Which 
Earned   the  Largest  Bonus    That    Was  Ever  Paid  For  a  Power  Plant 


OPERATING      AND     TEST     RESULTS 


will    recall    the    Redondo 

of    the    Pacific    Light    and 

ne   for  which   reap 

engines    were    chosen    at    a    time 

radically     nothing     but     turbines 

ng    bought    to    drive    larg 

nd  as  one  which  so  far  exceeded 

meed    efficiency    as    to    earn    for 

ers   and    contractors   the    largest 

cr    paid    upon    a    central-station 

interest  has  attached  to  the  con- 
aeration   of  this   station, 
re   made   at    the   outset    that    the 
ts   would    not    be    maintained    in 
ial   service,   and    rumors   are   rife 


moisture    or    otherwise,    and    as    the    oil 

wells   as   that    used 

in    the    official    test    a    reduction    to    the 

standard    of    the    guarantee    would    doubt- 

.    made  a  similar  reduction   in  the 
results. 

ling   to   this    statement,    the   aver- 
aye    uncorrected    economy    of    the    Station 
for  the   first   sixteen   months  of   11 
tion  in  the  hands  of  the  owner  Wi 

•  hours  per  barrel  of  oil.  It  will 
be  remembered  that  the  results  of  official 
tests  of  this  station  have  been  given  in 
the  Transactions  of  the  American  So- 
i  Mechanical  Engineers.*  The 
official  15-day  test  of  a  5000-kilowatt  unit, 


B1XTEEN    MONTHS'    PERFORMANCE  OF  THE  REDONDO  STATION. 

Month. 

I.oa.1  Factor. 

1  itput 

Referred  to 

1  j,000-kw. 

Hating  24 

erDay. 

Station    Rjeo  1BD   Dni  i  »b- 
rected;   Based 

KlI.oW  ATT-Hol 

il  b  ibm  lb  "1 
Oil  Purchased. 

Special  Conditio 

Load  Factor  Influencing 

Plant    Economy. 

1 

Kw.-hours 
perBbl.OU. 

■3 

Lb.  of  Oil 

per  Kw.- 

hour. 

4 

twos. 

50.90 

66.60 
53   20 

1 

47.60 

1-    10 
59.79 

216.10 

L'.'l    114 
214   21 

209.66 
210  25 
222  89 

227  11 
221    68 

228  ss 
230.  1-' 
220.69 
224.80 
235  64 

1   .-,:, 

1    46 
1    .".I 
1    19 

1    52 
1    18 

1.50 
1.50 
1     17 
1.51 

1.46 

1.11 

1.51 
1.49 
1    12 

I'liuin. 

.num. 

omplete  plant. 

tOn  one  5000-kw.  unit.  \ 

ithout  circulatinc  pump. 

:ect  that  the  economy  has   fallen 

The   accompanying   statement 

obtained     during    sixteen 

f  continuous  running  will,  there- 

gladly  received.     It   is   furnished 

R.  Weymouth,  of  Charles  C.  M 

engineers,    the    contractors,    and 

by   E.    R.    Davis,    electrical   engi- 

"r    °f    the    Pacific    Light    and     Power 

grantee  was  based  upon  oil  hav- 
■  rmal  value  of  iS.soo  B.t.u.  per 
moisture  not  to  exceed  one  per 
:>hur  not  to  exceed  one-half  per 
:  pounds  to  the  barrel.  The  figures 
the  table  are  those  of  the  oil 
acally  fired  without  any  correction   for 


except  the  circulating  pump,  showed  an 
uncorrected  economy  of  235.64  kilowatt- 
hours  per  barrel  of  oil  ;  this  result  is 
equivalent  to  an  actual  oil  consumption 
of  1.4.2  pounds  of  oil  per  kilowatt  hour : 
corrected  according  to  the  contract,  this 
result  becomes  1.32  pounds  of  oil  per  kilo- 
watt-hour. 24438  B.t.U.  per  kilowatt-hour. 
and  252.84  kilowatt-hours  per  barrel  of 
oil.  A  similar  test  for  one  day  on  the 
complete  plant  of  three  units,  including 
circulating  pumps  under  an  average  head 
of  about  35  feet,  a  deficient  quantity  of 
circulating  water,  and  when  operating  a 
number  of  external  auxiliaries  not  com- 
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the  average  central   station,  gave 
omj     of    224.80    kilo- 
watt-hours per  barrel  of  oil;  this  result   is 
equivalent    to   an   actual   oil   consumption 
of   1.40  :  oil   per  kilowal 

corrected    acci 

comes  [.37  pounds  of  oil  per  kilo- 
watt-hour, 25.341)  B.t.u.  per  kilowatt- 
hour,  and  24370  kilowatt-hours  per 
barrel  of  oil.  Both  of  these  official  te-ts 
were  on  a   pi  iw  er  I  fa\  orable 

than  that  shown  by  the  average  for  sixteen 
months.       This    tal.l,  show    the 

absolute      operating      economy      of      the 

lo    plant.    Imt    inercl . 
ance  relative  to  that  as  indicated  by  the 
official   ' 

The  monthly  economy  records  given 
are  under  all  the  exigencies  of  a  station 
furnishing  current  for  a  railway  and 
lighting  load,  involving  a  peak  load 
greatly  exceeding  that  handled  during 
the  official  tests,  and  a  slight  falling  off 
in  the  engines  at  overload,  including  the 
m  boilers,  the 
5S  due  to  cutting  in  cold 
after  cleaning,  and  to  occasional  periods 
of  excessive  standb)  while  the  plant  was 
carrying  less  than  its  regular  load,  the 
greater  portion  being  on  the  connected 
water-power  plants.  It  is  frequent  that 
the  generators  are  run  at  a  poorer  load 
factor  than  during  the  test  for  the  pur- 
pose of  line  and  load  regulation,  tin-  in 
turn  causing  a  slight  reduction  of  gen- 
erator  efficiency. 

A  very  disturbing  factor  relating  to 
economy  was  the  occasional  reduction  or 
total  loss  of  vacuum  due  ' 
circulating-water  main.-  and  condensers 
ireed,  a  practical  difficulty  t"  which 
a  beach  plant  in  a  Southern  latitude  is 
subject  to  a  degree  to  which  engineers 
waters  are 
stram. 

The  record  for  the  month  of  August. 
1901;.  shows  if  anything  an  improvement  in 
rather  than  a  falling  off  as 
rumored  It  will  be  noted  that  the  un- 
corrected economy  for  five  whole  months 
I  that  for  the  complete  plant, 
for  (he  one  day's  official  test.  It  will 
also  be  noted  that  the  average  economy 
for  the  sixteen  month-  is  very  close  to 
that  shown  by  the  official  test  of  the 
complete  plant,  in  spite  of  the  causes  for 
falling  off.  as  above  indicated.  These 
figures  demonstrate  conclusively  that  the 
intrinsic  efficiency  of  the  individual  ap- 
paratus has  not  fallen  off  in  the  slightest 


This 

rapidly 

.  ngines, 
fad   that  thei 
parity  except  the  in- 
tact that  there 
e  with  a 
cylinder 
at  a  time,  and  the  :  ration  of 

the  unit  with  the  remaining  three. 

water  in  the  cylindi  nstrated 

i„  the  i  '  breaking  in  the  sta- 

tion when  water  was  carried  through  the 
in  quantities,  owing  to  an  improper 
the  superheater   within  the 
boiler.     During  this  short  period  the  en- 
gines  were   run   practically   '>n   suds.      1  he 

the  Mcintosh  &   Sey- 
lifted    to   relieve   the   cyl- 
inders, the  engines  groanc .!  ;.  little,  water 
it    of   the    piston-rod    packings    in 

streams,    but    the    engines    kept    right    on 
with  their  \ 

occasional  loss 

of  vacuum,  it  is  gratifying  to  tin-  owners 

ngines  are  c; 

driving  the  generators  at  their  maximum 

hen  running  noncondensing  a-  well 

a.    when    running    condensing;    the    con- 

-    maintain    that    such    operation    is 

procating  en{ 

T,,    (],,  furnished    by     Mi. 

Weymouth,    we    have  "4. 

il   per 

kilowatt-hour,    based    on    334    pound-    per 

barrel. 

given    in    o  lumn    2 

divided    by    the    product    of    15.000 

irs    in 
the    month.      Many    stations    define    their 
tient  of  the 
ided  by  the  maximum  load. 

peak   load'   ■■>■■ 

load   tactor 

r  than 

that    given    in    the    table. 

•    available    as 

fficiencies  of  the  1 
1   this  is  looked   for   with 

Throttling  Steam  to  the  Engine 

Charles  X 

Tn   a   paragraph   under   the   above   title, 

V    A.    Blanchard   asks  in   the   August  24 

number,  page  321.  whether  an  increase  of 

d    will    increase   the   economy   of   the 

engine. 

In  a  case  like  this,  when 
are    given,    several    assumptions    are   nec- 
ary,    .nme   of   which    may   not   be   true 


I'.  >\\  KR  AND    Nil'.  ENGINEER. 

for   the   actual   conditions.       The    following 
i-  on  the  assumption  1  have  made:     Since 
■  nor  is  of  the  throttling  type,  the 
probably    has    an    ordinal 
valve.      I  he   cutoff   then   is  not   i 

50  per  cent,  of  the   Stl  load  is  to 

be    the    same     for    both    speeds,    and    the 

increased  from   156  to  200 

revolutions    per    minute.      If    some    other 

ich  as  two  or  three  times  156,  had 

nd     value,     the 

results   arrived   at   might   be   far   different. 

1    have  ■       nearly 

ideal,  but  that  immaterial  as 

far   as   r  ■  '    ;l"   tne 

conditions  are  the  same   for  the  t\ 

■  the  load  is  <  or  tant 
when    the    speed   changes,    then   tl 
effective  pressure  must  change,  for  in  the 
formula : 

PLA  V 

where 

W  =  Horsepower, 

P  =  Mean  1 

L  =  Length   of   stroke   in   feet, 

A  =  Area  of  piston  in  square  inches, 

M  —  Number  of  strokes  per  minute, 


i,  loag 


39-75 


Now  in 

/'  \\  X  153 

.,  39-75  X  33.QQ" 

\{  X    153-9  *   -'"' 

or,  the  same  result  can  be  obtained  thus: 


II  ■■ 


(■) 


a       I  I        I       6 

c  i 


0       0.2      (I.I      O.li      0.3      1.0      1.8      1.4      1.6      1.8      5.0 
Pnnr,  X.  T. 

THEORETICAL    DIAGRAMS   TO  DETERMINE  EF- 


if    W,   L   and   A    remain   constant   and    N 
varies,  then  P  must  vary  also. 

For    the    diagram    I    have   assumed    that 
rials    II.85  per  cent 

pei  .-',11.,  compression 
12.5  per  cent.,  expansion  to  be  hyperbolic, 
and  the  back  pressure  to  be   14.7  pounds 

Of  course  if  these  values  are  not  the 
same  as  those  from  an  actual  diagram  of 
the  engine  to  which  Mr.  Blanchard  re- 
ferred, the  final   results  will  be  different. 

I    hav.  the    steam    pres- 

sure given,  viz..  35  pounds,  to  be  gage 
pressure,  so  the  absolute  pressure  is  about 

14-7  +  35  =  49,7 
pounds. 

Then    1    have    drawn    an    assumed    dia- 
gram, il  b  c  d  e  f.    By  mean-  oi   th< 
etcr    1    find    the    meai 

29.8  pounds.     Substituting  in  equa- 
tion  (1)  : 

'9-8  *  «  X  1        L*-?JLW  =  39.75  W 

33.°°° 
This    v  '     0I    one 

end  of  the  cylinder  at  156  revolutions  per 
minute. 


re,    23.24    is     the     mean 
pressure    when    the    speed    is    200    revohj. 

,    minute,   and   the  load   tl  1 
as    for    [56    revolutions    per    minute. 

i    ad    1  'i.iin    show  ing    a    11 
1    .■  i.24,  the  initii 
sure  must  be  lowered  by  throttling 
by   trial    I  ':    di;  gram   fi  h  m  d  if 

so    that     its    mean    1 

23.24.  It  actually  is  23.27,  but  that  is 
quite  close  en  1  li  fi  r  the  inn  pose.  This 
gives  the  initial  pressure  as  L2  pounds 
absolute. 

Now     we    can    detcrmini 
water  r  following   formula; 

II' =  -'',"';  -[((     ,   '   'II  t-(H  +  l     "     • 

V\  here 

(j-    -     Weight    of     ti  .mi   pi  1    H 

horsepower  per  hour, 
M         Mean         1  ffi  :tive         pressur< 

pounds   per   septate   inch, 
C    —  Proportion  of  stroke  complete' 

at   cut  off, 
//    —  Proportion     of    stroke    duriti 

which  compression  taki  5  pis 
E    =  Proportion  of  clearance, 
Wc  —  Weight    of    one    cubic    fool    1 

■  steam   at   cutoff   pressure. 
II  7i       \\  eight    of    one    1  ubii 

steam  at  figuring  of  comfe 
sion. 
The   last    two    are    taken    from    1 
tables. 

The     values     from     the     diagt 
steam    tables    substituted   in    equation   I 
are    as    fi  illi  iW  S 
For   156   revolutions   per   minute, 


W=  '3.750, 
29.8 


-[(0.568  -f  0.1185)  o 

(0.125  -f  e.1185 1 0.0376]     38  is; 

for   200    revolutions    per    minute, 

ir  =  -I3'75°  [(0.568  -f  0.118s)  0.1009- 
23.27 
(0.125 +  0.1 1 85)  0.0376]. 

W  =  4I-4& 

I'ri  .111    this    theoretical    consideration 
the  matter  it   is  seen  that   the  strain  c 
sumption   will   be   increased.     'I  his  is  t 
only   if  the  conditions  I  have  assumed 
the    same    as    are    found    in    the    a 
gine;  but  (hi-  method  of  investigating 
problem    is    perfectly    applicabli 
results    found    would   be    an    indii 
what    might    be    expected    from 
the   engine.      Since  the   temperature   ri 
for   the   smaller   diagram   is   less,   the 
inder    condensation    would    be    cut   '1 
and    consequently    the    actual    water 
would  be  smaller  than  for  the  larger  »' 
gram. 


. 


Use    of    the  Indicator  in  Gas 
Engine  Operation 


R  U ANN 


Referring  to  L.  .1    Buschman's  letter  in 
>l  ,;i   nmnber.   I   call     Hi    I 
ints    which    might    he    i  i    interest 


POWER  AND  THE  ENGINEER. 

bsi  nee    of   this    line    it 
ssihle  to  anal] 
the  impression  given 
that    the   engine   in    tl 

very   old  make,  as  the  d 
show  hardly  an  n.    It  his  dia- 

grams are  reproduced  my  remarks  will  be 
more   clearly   undcrsti  i    cannot 


66s 


■   what  we  wai 

me   diagrams   of   my   own. 

with  a  130-pound  sprii 

•  .'.in  engines.     The  diagram 
shown   ii 

tl  in  Fig.  8  with  a  full  load,  that 
in   Fig.  ii  with 

ids   was 
qualitative  only,  and  in  the  diagrams  the 


ftc.  7. 

connection  with   steam  engines  as  well 
-  gas  er. 

in  general  I  find  Mr.  Buschman's  notes 

h  mixtures  and  igniter  adjustment  to  be 

'  K..  but  the  readers  of  Power  will  prob- 

ticize    the    absence    of    the    atmo- 

ine  in  the  diagrams,  which  were 

ith  the  high-pressure  spring.     On 


engine.     Mr.  Buschman's  remark 

2  is  correct,  but  the  thick  part 
of  the  diagram  proves  that  the  gas  en- 
gine  must    lie   a    gas    eater. 

Both   30-pound   spring  diagrams    ( Figs. 
5  and  6)   show  the  cam  setting  all   right. 
but    there    is    no    reas 
upper  lines  of  the  diagrams.     Tl: 


round    tops    which    Mr.    Buschman    men- 
•    my   engine   has   high 
sion    while   his   had   low    compres- 
sion.    I  some  diagrams,   Figs. 
10    and    II,    that    were    taken    with    a    20- 
pound  spring,  but  which  nevertheli 
the  upper  lines.     These  were  taken  under 
ther    diagrams. 


pi  >WER  AND  THE  ENGINEER. 


i  tctober  [ft  rad 


iider  these 

e    rapid    falling-off   of   the 
n  line. 

12  and 
.ken     with      - 

I    spring    were 
I    reader*   think   over 
the  matt  tcuom  in  the  exhaust 

^ine. 


High    Initial    Pressure  on    the 
Crank  End 

C.  Waldron 


In    the    September    14    number.    A.    C. 
shows    indicator    diagrams    with 
the   crank   end   the   higher   and   wants   to 
know  why. 


1  xcept   where  the  connecting   r< <•! 

is   very   short   compared   with   the   length 

of  the  crank,   which   causes   the   angular 

•   the  connecting  rod  to  be  more 

_■  and  3. 
The  angularity   of   the   connecting  rod  is 
n  moving  more  slow- 
ed  approaching   the   crank 
end.   and   traveling   faster   on   leaving   and 
approaching  the  head  end.     It  is  this  slow 
it  1.11  the  crank  end  which  enables 
the   pressure   to   assume   a   higher   plane, 

rely  takes  time  to 
boiler  pressure.  We  also  have  the  area  of 
n,  which  takes  up  so  much  room, 
making  less  space  to  fill  and  more  time 
to  till  it  because  of  the  slow  movement  of 
the  piston. 

An  eccentric  is  really  a  crank  and  is 
subject  to  distortional  movements  the 
same  as  the  connecting  rod,  only  in  a 
less  degree.  The  action  of  the  1 
causes  the  valves  to  move  very  irregu- 
larly, as  the  crank  does  the  piston.  When 
the  head  end  is  taking  steam  the  valves 
are  moving  very  slowly,  while  on  the  other 
end  the  conditions  are  reversed.  With  the 
piston  starting  on  the  crank  end  and  the 
eccentric  moving  on  its  head  end  with 
great  rapidity,  is  another  reason  for  get- 
ting so  high  an  initial  pressure  in  the 
crank  end,  because  when  the  piston  moves 
fastest  the  valves  move  the  slowest. 

If  there  is  a  reversing  rocker  arm  be- 


crosshead  has  to  move  more  than  half  a 
,'.  n  by  tin'  <list:inc,  .  I  to  /), 
consequently  the  crosshead  has  to 
a  longer  distance  from  the  head  end  for 
the  crank  to  make  half  a  strike  than  for 
the  crank  to  complete  tin  rest  of  the 
stroke.  This  is  why  it  travels  1 
tin-  first  part,  ..r  from  the  head  end,  as  the 
crank  turns  at  the  same  speed  all  the 
time.  In  Fig.  .;  the  same  idea  1-  shown,  ex- 
cept that  the  connecting  rod  is  made  only 
two  cranks  long.  The  angular  effect  is 
increased  as  shown  by  ./  and  />',  Fig.  3. 
which  is  nearly  three  times  that  of  A-B 
Fig.  2. 

There  is  a  type  of  connecting  rod  an 
crosshead  combined  (  Fig.  1  1.  which  woulc 
remedy  the  angular  effect  as  far  as  thi 
piston  travel  is  concerned,  but  where  th< 
valve  is  operated  by  an  eccentric,  w 
would  get  the  slight  effect  due  to  the  ec 
centric- rod  angularity. 

In  Fig.  1  the  full  line  A  represent 
ideal  conditions  because  of  equal  cutoff' 
equal  areas  and  equal  hights  on  both  th 
bead  and  crank  ends.  I  often  wondt 
how  others  get  them,  because  in  mi 
numerous  diagrams  from  a  large  nun 
ber  of  engines,  having  different  vah 
gears,  with  speeds  ranging  from  50  t 
300  revolutions,  I  have  invariably  four 
from  I  to  5  pounds  higher  pressure  c 
the  crank  ends  except  where  the  ren 
edies    mentioned    have    been    applied. 


Indicator  diagrams  have  been  pub- 
lished which  have  shown  perfect  con- 
valve  setting,  and 
yet  the  only  trouble  that  worried 
the  engineer  was  that  one  end  showed  a 
higher  initial  pressure  than  the  other. 
Nor  was  this  defect  confined  to  a  par- 
ticular type.  It  is  rarely  that  an  engineer 
need  fail  to  distinguish  the  crank  end 
from  the  head  end,  if  he  is  familiar  with 
the  underlying  principles,  because  it  is  an 
established  fact  that  with  engines  having 
a  direct  valve  motion,  in  which  the  ec- 
centric does  not  follow  the  crank  but 
leads  it,  the  crank  end  will  measure  the 
highest,  while  with  indirect  valve  mo- 
tion, such  as  piston  valves  taking  steam 
in  the  center  and  exhausting  over  the 
ends,  if  no  reversing  rocker  arm  is  used 
it  follows  the  crank.  The  defect,  though 
not    entirely    obliterated,    is    greatly    im- 


the  eccentric  and  valve,  the  angu- 
larity, as  affecting  the  hight  of  the  dia- 
gram, practically  equalizes  the  initial  pres- 
sure on  both  ends,  causing  a  fast-moving 
valve  when  the  piston  moves  fast  and 
a  -low-moving  valve  when  the  piston 
moves  slowly.  Figs.  2  and  3  show  how  the 
angular  effect  increases  as  the  connecting 
rod  decreases  in  proportion  to  the  length 
of  the  crank. 

Suppose  we  place  the  crosshead  in  the 
center  of  its  travel,  which  would  be  at  A, 
and  use  the  rule  of  making  the  connect- 
ing rod  the  length  of  A  to  C.  If  we 
place  the  crank  on  the  half  stroke,  or  90 
degrees  from  the  head  end.  and  try  to 
connect  the  rod  to  the  crank  pin.  it  will 
'lie  arc  D  and  be  too  short,  ne- 
cessitating advancing  the  crosshead  from 
A  to  B  to  meet  the  crank  pin.  Hence, 
while   the   crank  turns  half  a   stroke  the 


through  ignorance  of  these  defects  wc 
to  get  equal  cutoffs,  we  will  get  the 
B,  Fig.  1,  which  with  the  increased  hi; 
and  full  expansion  line  is  sure  to  prod 
a    greater    area    for    the    crank    end,     ' 
since  we  have  the  area  of  the  piston  1  • 
which    decreases   the   square   inch   at    I 
end,   the    effective    work    on    each   eni 
practically    balanced    because    the   hif  ' 
initial  pressure  makes  up  for  the  los  a 
piston-rod    area.      Hence     the    abstir  >' 
of  the  common  practice  of  subtracting  c 
area  of  the  piston  rod  in  computing  e 


aber  i 
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•T 


•he   engine. 
is  apparent  that  equal  cutoffs  ai 
!  equal  steam  lines 

-ue  that   the   i  ne  may 

epart    from    the     th 

r    exhaust    »  . 

I  make 
■equal  can!  areas.     It  w( 

make  up   for  the  higher  initial 
-essure  nd  this 

ihalance  the  work  done  by  each 
it  due  to  the  piston 

•he    conclusion    that    it    is 

ave  a  higher  initial 

essure  on  the  crank  end,  as  the  piston 

•d  takes  up  piston  area  (which  is  not  the 

side  of  the  piston), 

lowing;  the  head  end  to  do  as  much  on 

:al  pressure,  if  the  angular  effect 

the  hight  of  the  crank  end 

i  not  too  great 


ifety  Telltale    for    Signal    Lamps 


By  R.  H.  Fenkhausen 


re  many  locations  about  a  power 
ere  incandescent  lamps  are  used 
Is  and  water-level  indicators,  and 
nate  dark  corners,   etc.     In  case 


lamp   in   circuit,   and    I 

I  at  any  time 
switch  /'.  which   should   light  the 
lamp  C  and  rii 


Compression   Outside   the  Main 
Cylinder 


By  William  Wf.sterfield 


T    noticed    something    under    the    above 
caption  on  p.-u  mber  21 

number,    by    S.    Kirlin.      As    I    read    this 
contribution.  I  thought  of  that  old 
who  said  :      "There  is  nothing  new  tinder 
the  sun."  and  the  thought  occurred  to  me 


Slfoil  No.  i 
Signal       Spare 
Lamp        Lamp 


--. 


-0- 


r.     in   making  this 

of  hav- 

•    and   builder 

If    the 

• 

builder 

WOUld     ! 

i-    merely   an 

the  "air  printing 

i  xpired, 
so    that  d    have    am 

•    infringement   of  patent   rights   if 
pply  it. 
It  may  be  admitted  that  "if  the 
valves  were  allowed  to  remain  open  until 
d    reached    the   end   of   the 
practically  all  of  the 
lue  to  water  in  the  cylinder  would 
led,"  yet   it   may  be   said,   : 
with  intelligent  design  water  in  dangerous 
quantities   will   not   be   likely   to  get   into 

Signal  »•.  3 
Spare        Signal 


L 


J    4 


ese  lamps  burns  out  unknown  to 
tr  power-house   attendants,    the    desired 
-   alarm   will   not  be   transmitted 
••  delay  may  occur. 

a  device  designed  original- 
tify  the  man  in  the  pilot  house  in 
■  of  the  running  lights  should 
ihoardship.  The  device  may  be 
advantage  in  power-plant  work 
the  attendant,  should  any  signal 
m  out,  or  the  wiring  become  open- 

uagnets.  Fig.  2.  are  arranged  in- 
»i  the  gong  of  an  alarm  bell,  the  mag- 
nM  being  in  series  with  the  signal  lamp. 
Wen  the  signal  lamp  is  lighted  the  mag- 
racts  its  armature  and  opens  the 
2.  If  the  signal  lamp  burns  out, 
th  magnet    A    will    drop    its    armature. 


also   that   the    saying   docs   not    apply   to 
this  age,  for  this  idea  is  certainly  new. 

Whatever  may  be  thought  of  the  utility 
of  the  device  described,  I  am  sure  that 
■ill  dispute  its  gracefulness.  While 
it  is  not  universally  conceded  "that  corn- 
obtained  in  the  usual  manner, 
by  closing  the  exhaust  valve  when  the 
■veral  inches  from  the  end 
of  the  stroke,  is  economical  or  desirable 
if  the  same  results  could  be  obtained 
otherwise."  I  believe  that  this  is  so  nearly 
the  case  that  there  will  be  a  very  limited 
application  of  the  device,  if  it  is  put  on 
the  market.  Those  best  informed  seem 
to  agree  pretty  generally  that  it  is  better 
to  fill  the  clearance  space  by  compression 
than  completely  to  exhaust  the  cylinder 
and  have  the  same  space  to  fill  with  live 


linders    while    running.      It    will   he 
impossible  for  many  long  years  yet  so  to 
itiitall    power    plants    that    ignorance    or 
image  or  wreck,  but 
>d    design    and    skilful    operating 
the  dangers   from   water   in   the  cylinders 
.use    no    nightmares    to    the    engi- 
neer. 

In    this   connection.    I    may   say   that    I 
11  many  plants  that  were  apparent- 
1>    designed    with    a    view    to    getting    all 
the    water    possible    into    the    cylinders    of 
the  cngi  have  a 

right  to  look  f'>r  trouble,  for  it  is  as  cer- 
tain to  come  as  the  sunset  and  the  sun- 
:  condition  that  can  be  cor- 
rected only  by  having  power-plant  equip- 
ment installed  under  the  close  supervision 
of  men  who  understand  the  work. 
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I 

gi  nerally 

! 

ded   that 

m    compression    is 

ii  of  the 

into     the     clearance 

compression 

ng  parts 

shock  or 

i   in  this 

manner   in   the  main   cylinder   of  the  en- 

■    ' 
d  by  Mr.  Kirlin.  we  would 
I 

'aim    that    with    this 

reduced, 

i  think  the  enj  rid  will  desire 

Fore  ac- 

- 

■■■    piston    what    t!  i 

H  e  have  compression 
and  lead   in  the  main  cylinder,  as  soon  as 
will   occur   in   the   cyl- 
inder due  to  the  piston  being  driven  hack 
th   between   the  nut  on   the   end   of 
aid  the  shoulder,  but  conii 
coming   before   the   end    oi 

will  prevent  thi    piston   from  hit- 
ting tlie  head  until  the  nut 
allowed    tlie    piston    to    come    off   the    rod. 
j  -ion    was    outside    the 

main    cylinder  allow    the    pis- 

ton   to    hit    the    head    as    soon    as   the    nut 
had   slacked   a   very   little,   as   there   would 
impression    acting    on    the    main 

In  a  general  sense.  I  do  not  think  that  it  is 
likely    that    the    clearance    in    high-grade 

« ill  he  reduced  mui 
ent  practice.  One  of  the  factors  that  de- 
termine •  piston 
and  cylinder  heads  is  tlie  character  of  the 
attendai  ne  i-  likely  to  have. 
u  the  high-i;-  that  are 
to  be  installed  where  the  attendance  is  ex- 
pected to  lie  high-grade,  the  clearances 
igned  for  saw- 
mill service,  where  the  fireman  and  the 
engineer   are   the   same,   and   both    may   be 

It    might    lie    men(  that    in 

of  clearance,    the    tr 

the  space  between  the  piston  and  cylinder 

heads,    but    that    embraced    in    tlie    steam 

-    between     the     steam     cl 
cylinder.      In   tl  this   is 

generally  much  less  than  in  engiii' 
slide-valve    type.      Tl 

rs    during    the    past     few    decades 
n    directed    toward    reducing    the 
clearances  in  the  steam  pass 
to  make  the  passages  as  direct  as 
and  as  short,  rather  than  to  reducing  the 
clearance  between  the  piston  and  cylinder 


the    con 

.ne    limit    has    been 

Let   me  say   that   it   is  nol    my   <i 
Id  water  on  the  spirit  ol 
gation.      1    think   tho 

ward   simplicity  and   away   from   complica- 
tion   will    he   better    for   the   public    ami    tlie 

tl 
packings   and    lubri 


Use    of    Gas    Engines   for   Boosting 

Gas    Pressure  in  Transmission 

Pipes 


An     installation    of    Westinghou 

ire    in    its 
illuminating-gaspipe     lines,     has 

mtracted  for  by  tlie  Public  Service 

of      Xew      Jersey.       At       Us 
■I'll   .    Eour    13x12 

I  ngineS,    equip- 
ped   with    special    regulating    mechanism, 
will  be  employed  to  drive  direct-connected 
ivers  delivering  gas  at  pressures 
varying    from   %  pound  to  4  pound-    per 

square    inch, 

The   deliver}    oi    gas    b;    'lie   blowers   is 

automatically  n  0  thi    de 

mand  on   the  gas   lines   by   increasing   the 

the    engines   as   thi-   pressure   in 

the  mains   tends   to   fall.     To   accomplish 

pet  m1   ''in  n  illing  valve  has  been 

added    to    1 1  it     engine    equipment,    which 

1I1,     fur!    admitted    l"    tlie    engine, 

adjusting  its  speed  between  290  ami  125 
revolutions  per  minute,  as  the  demand  for 
gas  varies.  The  controlling  valve  1  op 
erated  by  a  piston,  to  which  pressure  from 
rvoir  line  is  admitted,  and 
which  moves  against  the  compression  oi  a 
helical    spring  to  close  the   fuel    valve   as 

the     line     pressure     rises, 

controlling  valve   is   fitted   with   a 
ted  thai  even  though 

the    line    pressure    reaches    its    full    value, 

!  md  a  point 

wdierc    the    engine    will    continue    to    turn 

Over   on    light   load,    thus   avoiding    the    11c- 

;  1  irtg  the  engine  when  the 
Mower  pressure  i-  again  required.     While 

1  ,:,;ii   tlie  minimum  di  maud 

on  the  pipe  lines  will  probably  absorb  the 
delivery  of  the  blower  at  its  lowe  ;  ieed 
(125  revolutions  per  minute),  any  pos- 
•  irmal  rise  in  pressure  is  pre- 
;iro\i-iou  of  relief  valves 
which  automatically  open  a  bypass  around 

the    engine    to    run 

light    while    performing    no    other    work 

than  circulatinj  is  local  circuit. 

indard    governor    device    has    also 

pplied  with  these  engines,  designed 

'  Ii      play    or    backlash,     so 

that    the    governor    does    not    control    the 

until   the   engine     , 
ceeds  250  revolutions  per  minute 
this,    tlie    governor    travel    takes    up    the 
backlash,  throttling  the  gas  and   prevent- 
ing any  possibility  of  overspeeding  in  case 


in     the     transmission     lii 

ed. 

I'  icatioii   "f  the   boosting   cquipme 

eeneratt 

driven   from  the  main  engines,   for  suppl 

:  rent.      In   order  to  0 

tain  appi  oximati  lj    constant   speed  for  t 

■linen    from 
"f   w  idely   varying   spi  ed.   a    llollzi      1 

ipped   with   a   governor  pull 
ployed.      The    magn<  to    is    the  t\ 
1  lllg   Io 
voltage    direct    current.       h    is    driven 
1   contact    with   the   side   fai 
1   run,   w lueh   \  aries   111   spi 
125    to    200    revolutions    per    mil 

■ '    w  ithdi  aw     the    pul 
momentarily   when    its   speed   excei 
ma!    rating,   so  that    whatever   the  speed 
the   engine,   the   111  igneto   1  tins   at 
mately  constant   speed. 

Tlie  engines  an    each  of  go  bra! 
i"  i\\ '  r   i  apai  ii\ .   ami   use   illuminating 
from    tlie    supply    lines,    with   a   In 
'  ii  appi  oximateh   600  1'.  1  u.  per  1  u 
Tlie   engines   are    dii  ei  I  1  onne  ted    to 
blowers  through  flexible  couplings. 

A    VVestinghouse    single  phase   altcn 
ing-current  motor  drives  a  ,,\.i-inch  be 
air    compressor    supplying    stora 
from   which   air  is   taken   to  starl   th( 

gilles 


American  Electrical  Engineers 
Argentina 

Consul-General  K.  M.  Rartleman 
Buenos  Aires  reports  concerning  tin 
portunities  in  tlie  Argentine  Republii 
American    electrical    engineers: 

There  certainly  is  an  opening  for  : 
class  electrical  engim  ers,  as  well 
structural  engineers,  ami  they  will  lie 
il  11  ill'1  confi  irm  with  the  CUSt 
of  the  country  to  a  certain  e  1 
they  must  remember  thai  electrical 
other  engineers  in  Argentina  an 
fully  20  per  cent,  less  than  the  usuai 
of   engineers    in    New    York. 

The   principal    difficulty   to   be 
(.red    by    American    engineers    in   getli 
foothold    in    tlie    important    construe 
lies    in    the    fact    that    tie 
are    almost    wholly    Imam  cd     I)} 
German   or   French   capital,   and  " 
the   important    posts    fall   l"   lie    1 
.     countries     furnishing    lie 
This  does  not  mean  that  there  i- 
for    American    engineers,    who-. 
and    methods    of   work    are    a  1  in 
to  hi    the   best   in   the   world.      \1 

1-   of  building   construction  am 
snlcs     and     methods     employed 

I   States  has   receivi  'I   ; 1  " 

in    two    or    more    buildings,    no 
completed,  which  have  been  erei 
the    designs    and    methods    used 
United    States,    the    structural    stee  W 
ornamental    ironwork    having   been  ur' 
nished   and  erected  by  American  fii  >■ 
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Practical     Letters    from     Practical     Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want  to  Know   About  Your  Work,  and  Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


A  "Perfect"   Handhole  Plate 


few  years  ago  two  new  72-inch  by 
»t  return-tubular  boilers  bad  been 
ing  but  a  short  time  when  one  of  the 

hand  plate  gaskets  blew  out. 
Found  that  the  handhole  had  been  cut 


Ik 

■Ik 

. 

\ 

TO.    3 

»r  to  the  outside  of  the  head  the  plate 

in  contact   with   the   round   part   of 

ead,  where  it  was  flanged  to  fit  the 

and,  the  plate  being  flat,   prevented 

im  touching  the  head  at  the  ends. 

o'.inded  the  bottom  edge  of  the  plate 

the  flange  on  the  head  and  bad  no 

Me. 

ifterward  had  a  set  of  patterns  made 


for    a    new     handhole-plate    outfit,    which 
the  accompanying   sketches   will  explain. 

Fig.  1  represents  the  plate.     II 
cast  solid,  and  a   !,-inch  bob-  drilled  with 
a    deep    countersink    On    the    back    side.      1 

chipped    a    groove    through    the 

sink,  and  bad  the  stud  turned  and  driven 
.  and  riveted,  which  insured 
a  tight  job,  the  groove  in  the  counter- 
sink preventing  the  stud  from  turning  in 
the     plate. 

I  put  two  nuts  on  the  stud,  one  thin, 
made  by  cutting  a  regular  nut  in  halves. 
The  object  of  the  thin  nut  was  to  hold  the 
plate  in  place  before  the  crab  was  put 
on.  by  screwing  the  thin  nut  with  the 
inst  a  U-shaped  strap.  Fig. 
2.  slipped  over  the  stud  and  against  the 
boiler  head,  holding  the  plate  in  p 
so  that  it  could  be  seen  that  everything 
was   right  before  putting  on   the  crab. 

This  strap  was  mai  '1   square 

iron,  and  the  thread  on  the  stud  «:h  cm 
far  enough  to  allow  the  nut  to  pinch  it. 
The  crab  I  made  like  big.  J.  the  slot 
go  over 
the  strap  easily.  When  the  crab  was  put 
wed  up. 
the  strap  dropped  out,  the  nul  holding 
t'ns  strap  being  only  screwed  up  with  the 
lingers,   as   stated. 

The  pocket  for  the  outside  nut  was 
made  large  enough  to  get  a  wrench  on 
easily.  After  screwing  up  the  nut  the 
pocket  was  filled  will:  ompletely 

covering  the  nut.  which  prevented  the  nut 
from    burning. 

Leon-  II.  Williams. 

Philmont,  X.  V. 


Eccentric  Strap  Repair 


The  accompanying  skel  :hes  show  a 
repair  made  on  a  large  eccentric  -trap. 
imewhat  different  from  the  one 
usually  made  on  this  particular  pari  of 
an  engine.  Two  plates  were  ben: 
firm  to  the  shape  of  the  strap  and  were 
screwed    and    brazed    fast      The    brazing 

from   worki'i 
When  tl  re  in  place,  a 

at  .1/,  Fig.  .1.  the  halves  of  the  strap  were 
placed   '  Ited,   put    in    tl 

and    the    sides    turned    awa 

Strap    being    like    that    shown    in 
Fig     I.      The    overlapping    -1 
turned   away   and   the   section   B.   Fig    2. 
shows    bow    two    pieces   were   rh 


each  side  at  /    /.  by  a  through  rivet,  which 
when     in     pl.t   1  riapping 

shoulder.      II:.  shown   in   big. 

were    made    iron: 
turned    and    riveted    in    place    on    the    ec- 
centric strap,   ba\ing  a   slight   finish  at   />, 
so   that  d   he   taken   in 

the  lathe  after  the  whole  bad  been  riveted. 
Then  this  was   finished   in  the  lathe.     The 


two  riii-.  |id   in  the  cir- 

cular    form,     and     having    the     1; 
liners  in  the  jaws  of  the  eccentric   strap. 
It   was  then  necessary  to  saw  these  rings 
apart,   which    was   done   with    a   hacksaw, 
then  finished  with  a  file,  when  the  job  was 
complete.     This  made   a  strong  repair. 
C.    R.    McGahev. 
Richmond.  Va. 


A   1  landv   Die  Holder 


The   i  of  a   die 

■  >.  where 
- 

an  he  made  in 
■ 

in  li  'lu-     Two 
•        i .  /   and   A'  in 
•  ches  long.    In 
.■;   are   drilled 

inch    fr  the    other    2'/& 

away    from    it.      In    .-/'    two   cor- 

re  drilled.    Get 

:up-headed  preferably, 

-    ■'•:■    heads    and 

third  of  their  length. 

Make   them    tight    fits   in   the   holes    in   A 

and  ream  out  the  holes  in  . /'  so  that  the 

strip   will   slide   on    the   bolt<.      The   width 


DETAILS    OF    A    HANDY   DIE    HOLDER 

of  my  I'j-hu-h  dies  is  2' .<  inches  overall, 
but  other  sizes  must  be  made  accordingly. 
By  taking  light  cuts  the  dies  can  be  turned 
by  hand,  but  if  there  is  room  to  use  it, 
a  tommy-bar  can  be  put  through  the 
f$-inch  holes  CO  drilled  in  ././'  as 
shown. 

John  S.  Leese. 
Manchester.   England. 


Ejigine-Room  Record  Holding 
Device 


For  some  time  I  have  been  using  a 
device  for  holding  engine-room  records 
that  I  think  will  interest  some 
readers.  I  use  for  the  required  blank,  a 
finished  73-inch  board  of  the  proper  size, 
that  has  a  strip  across  the  end  to  prevent 
warping.  Across  each  end  of  the  board 
cut  a  groove  }4  inch  wide  and  of  the 
same   depth.     Take   a    piece   of   new   tin 


PI  >\\  ER  AND    llll".   ENGINEER. 

j'j    inches    widi    and    the   length    of   the 

board,   and   wire    ii    along   each    side    with 
's-inch   iron   wire,  making 
each   end  of  the  tin.     Bend  these   I 
that  the  strip  will  engage  the  groi 
the    ends    of    the    hoard    and    the    tin    elear 
ce  yn  es  the  engineer 
a  sliding  rest  for  his  hand,  so  as  to  write 
without     soiling    the     paper.       The     paper 
can  he  fastened  to  the  hoard  witli  thumb 
tacks. 

11.    K.    Wd 
Edgartown.  Mass. 


Running   a  Womout  Pump 


Instances  are  not  rare  where  it  i-.  ncc- 
essary  to  run  pumps  which  should  have 
igned  ti i  the  scrap  heap  lot 
ins  will  not  always  admit  of  the 
operator's  resorting  to  the  use  of  a  ten- 
pound  sledge  hammer,  as  his  inclination 
prompts  him  to. 

There  are  times,  also,  in  the  practical 
engineer's  experience,  when  it  would  be 
worth  almost  anything  to  him  to  be  able 
to  make  certain  pumps  run. 

With  the  ordinary  duplex  steam  pump 
for  handling  water,  for  instance,  it  is 
quite  customary  to  "set  the  valves."  Gen- 
erally the  trouble  is  not  in  the  steam  end, 
but  in  the  water  end.  Being  assured  that 
the  water  end  is  O.  K.,  however,  the  worn- 
out  pump  will  frequently  get  balky  spells 
and  have  to  have  "the  valves  set"  again. 
This  is  probably  resorted  to  by  two  or 
three  different  men,  until  it  would  not  run 
if  it  were  a  brand-new  pump. 

A  couple  of  instances  of  this  kind  come 
to  mind.  Both  pumps  were  worn  out  but 
had  to  be  run,  as  emergency  required.  As 
the  second  dilemma  was  overcome  by  wdiat 
was  experienced  in  the  first  case,  1  will 
tell  it.  The  pump  was  used  to  circulate 
water  over  ammonia  condensers.  There 
was  no  duplicate  pump.  What  seemed  to 
be  mysterious  was  that  the  pump  would 
run  for  a  day  or  two  and  then  balk,  some- 
times giving  plenty  of  trouble.  The 
"valves"  had  been  "much  set,"  but  evi- 
dently not  set  right.  After  the  pump  had 
had  a  thorough  going  over  as  to  the 
water  end.  and  was  put  in  as  good  condi- 
"■    ■  -!'  ani-cliest     bonnet 

was  removed  and  the  "valves  set"  as  nearly 
as  possible  like  one  would  set  the  valves 
on  an  unworn  pump. 

When  given  steam  the  pump  refused  to 
run  more  than  half  a  dozen  strokes  and 
then  stopped.  After  starting  it  up  several 
times,  by  tapping  one  of  the  valve-stem 
connecting  rods.  I  noticed  that  it  always 
stopped  at  the  same  place.  Accordingly  I 
took  the  bolt  out  and  lengthened  the  valve 
rod  by  simply  turning  it  in  the  gland 
leaving   the  bonnet   in   place. 

After  several  experiments  the  proper 
lead  was  struck.  The  old  pump  ran  all 
the  rest  of  the  season. 

This  is  what  a  carpenter  would  call  a 
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"try-up"    rule,    but    it     is    pretty    sure 
work,    and    that    is    what    most    of   us  a 
after.     Running  is   running. 

I  u\\  u<n  'I     : 
Philadelphia,  P 


Keros 


Boile 


K.  rosem    is  not  listi  d  as  a  scale  solvei 
and   an   analysis   of  the   feed  water  is  a 
solutely    necessary    in    order    to    treat 
successfully.     By  this  1  don't  mean  tos.l 
that    kerosene    is    of    no    use    in 

clean,     because    if    that    were 
there   has   been    a    large   quantit) 
oil   w  isted.     Most  everybody   uses  it  at 
cure   for   rust,  on  other   iron,   therefore 
don't    see    why    it    won't    cure    i 
tiling,    although    called   corrosion,   on 
inside    of    a    boiler. 

We  used  to  put  kerosene  in  our  boil 
in  homeopathic  doses.     But   we 
sell    steam    for    heating    purposes   and 
customers  complained  of  the  odor, 
discontinued   the   practice.      We   now 
a  compound  made  to  lit  our  case. 

First  in  the  list  of  the  impurities  t 
cause  scale  or  incrustation  arc 
mud  and  clay.  The  remedy  for  these 
filtration  or  blowing;  and  let  me  add  1 
that  sometimes  one  can  blow  down  u 
the  operation  costs  more  money  tha 
filtration  plant,  and  not  get  as  good 
suits. 

Second    come  bicarbonate  of  lime. 
and    magnesia   scale.     The    remedy    i 
good  heater,  adding  caustic  soda,  linn 
magnesia. 

Third,  take  sulphate  of  lime  sc;  li 
carbonate  of  soda  or  barium  chloride 
careful  not   to  get   in   too   much 
it    will    cause    foaming;    the    additioi 
barium   chloride  will  prevent   this. 

Fourth,  sulphate  of  magnesia  will  < 
rust  or  corrosion ;  the  remedy  is 
bonate  of  soda. 

Fifth,    mine    waters    contain    acids 
will    cause    corrosion;    alkali    shi 
added. 

Sixth,  the  dissolved  carbonic  acid 
the   editor   says   is  a   good   thing 
in  the  smokestack  will  cause  con 
the  boiler  when   combined  with  the 
giver,    oxygen.      The    remedy    is 
heater,  caustic  soda  and  slaked  lime 

Seventh,  oil,  animal  or  vegetable, 
cause  corrosion.  We  generally  a 
from  the  engine  exhaust.  The  re 
is  slaked  lime  and  filtering  carbona 
soda  or  kerosene  oil.  Here  is  '■ 
kerosene  is  good ;  and  in  no  other  pi; 

Eighth,  sewage  causes  foaming 
rosion.     The   remedy   is   to   treat   il 
alum   or   ferrous   chloride,   and   filtel 

A  word  of  advice:     If  one  starts  I 
a  compound  to  take  off  the  scale 
vent  foaming,  do  not  wait  a  month  I  " 
opening  the  boiler  or  boilers  to  appl  * 
treatment. 

Alfred   Gmswh 

Adams,  Mass. 


A  Motor  Repair 


-  how  we  repaired  a  220-volt  15- 
.'.  r  direct-connected  motor.  It 
very  badly,  burned  the  brushes 
ghened  the  commutator,  so  that 
he  man 
in  barge  could  1  nh  slop  the  11; 
rt  time,  lie  adjusted  the  bi 


sAW     tok    REPAIRING     MOTOR 

imutator,   then   took   it   out 

ned    it    down    and    put    on 

but  in  a  few  days  it  would  be  the 

I  story.     A  good  motor  man  was 

;ind   said   the   machine   was   over- 

but  the  firm  did  not  want  to  buy  a 

the  operator   settled   down 

ng   and   putting   on   new    brushes 

Each   machine   <  p 

of  his  own   motor.     One  Sun- 

:.:ng    I    happened   along,   and   this 

asked  111c  to  help.     1  told  him  to 

•nica   between   the   bars   down    to 

h   and   to   break   a    hacksaw    into 

il  insert  the  saw  in  a  short 

I  le  did  this  and  as-. 

ine   and    the    next    morning    the 

31    ran  absolutely   sparkless,  and  does 

is   day.   about   a   year   later.     Of 

has  had  proper  care  in  the  mean- 


kee,  Wi 


Charles   L.   Juneau. 


*Ti    Exploded  the  Air  Chamber? 


In    plant  situated  in  a  gulch  3000  feet 

are   two   pumps   25 

surface    in    a    pit    75x100 

'      triple-expansion    pumps, 

sOOO-gallon  280-foot   lift   and  one 

.5000-gallon   iso-foot  lift.     One  night 

the   gulch    overflowed    into 

xtinguishing   the    fires 

-pace  above  the  header  be- 

II    and    the   ground,   the   pit 

'out    10    feet    wide    by    100 

Voke    the    wall,   making    it 

•  ip   of   the   pumps,    but 

;    damage    beyond   breaking 

«  t  the  suction  pipes  and  a  few  minor 

I  the  valve  gear.     The  pumps  had 

•wi  just   before  the  accident 

comes  the  strangest  part: 

the  ?ir  chambers   of  the    11,500,- 

°°-R  on  pump,  situated  on  the  discharge 

*tw«i  the  high  and  intermediate  pump 

■Mijrs,    exploded    with    a    loud    report 

nd  hded  on  top  of  the   wall,  breaking 

c-ugated-iron  side  of  the  house  and 

ravel  g  for  25  feet  at  a  hight  of  about 

'  »«     Then   the   same   thing  happened 

0  "n  of  the  air  chambers  of  the  7.500,- 
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000  gallon  pump,  it  landing  in  tl 

■ 
breaking  through   the  side  of  the  bouse. 
The  metal   in  the  neck   of  the  air  cham- 
ber,  where   it    broke,    was    I  '  _•    inches   thick 
Wed   a    new    break,   there   being    no 

flaw  to  be  sen.     1  he  size  "i  the  cham- 
ber   was    |.|    inches    in    the    neck. 

t,    by    5    feet    long,    and    il 
weighed  between  '  .•  and   '- j  ton.     What  I 
want    to    know     is    what    caused 
plosion? 

W,     ElAERBROCK. 

Honolulu,   H.   T. 


Air  Compressor  Troubles 


We  were  having  a  1  trouble 

trying  to  keep  up  air  pressure  for  our 
cranes  and  ice  elevators.  All  kinds  of 
reasons  were  given,  but  here  is  my  rea- 
son, which  I  think  is  right:  When  the 
nun  are  on  watch  and  the  ice  pullers  arc 
stopped  to  wait  for  water,  the  air  com- 
pressor  is  shut  down  by  the  oiler  or  engi- 
neer, as  either  happens  to  be  around.  He 
comes  along,  closes  the  throttle  and  that's 
all.  The  drips  are  left  closed.  And  the 
man  holds  a  license  at  that.  \\ 
water  is  high  enough  in  the  tank  he 
te  compressor  in  this  way:  With 
drips  closed  he  ya.iks  the  throttl 
and  if  it  is  on  center  he  gi\cs  the  fly- 
wheel a  pull,  and  she's  off  until  next 
time  to  stop.  All  the  water  thai 
the  cylinder  comes  through  the  stuffing 
gaskets  and  wherever.  They  see  all 
this,  but  pay  no  attention. 

In  our  case,  after  a  while  they  blew 
the  gasket  on  the  jacketed  head  and  of 
course  the  jacket  water  leaked  through 
into  the  compressor  to  the  receiver  It 
wouldn't  be  long  before  the  receiver  would 
be  half  or  three-quarters  full  of  water, 
"iirsc  when  a  lot  of  air  was  taken 
the  receiver  the  pressure  would 
drop.  It  would  not  be  so  bad  when  lift- 
ing ice  out  of  the  tank,  but  when  running 
the  elevator  it  would  raise  it  only  half 
way. 

The  water  took  up  so  much  room  in  the 
receiver  that  there  was  not  enough  air 
stored  up  to  keep  the  pressure  from  drop- 
ping too  much.  I  went  to  blow  the  re- 
ceiver out.  as  I  occasionally  do,  and  it 
took  4  or  5  minutes  to  drain  out  the 
water  and  oil,  whereas  it  should  have 
taken  only  a  few  seconds.  The  head  was 
taken  off  the  compressor  and  just  as  1 
thought,  the  gasket  was  leaking.  They 
will  fix  it  up  but  will  they  ever  "get  wise?" 
Our  valves  give  us  trouble  by  sticking 
or  hanging  up  frequently,  and  their  meth- 
od of  fixing  is  to  take  a  heavy  hammer 
and  give  the  valve  bonnets  some  good 
healthy   wallops   until   they   do   work. 

If  about  once  a  week  they  would  lubri- 
cate the  compressor  with  soapsuds  for  a 
whole  day.  much  better  results  would  be 
obtained  than  by  the  present  crude  meth- 
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od     Bj  :  ne    The 

in)  is  low  and  the  compression  will 

i     I  •     S(  BINDLER, 

Roxbury,   Mass. 


Natural   Gas 


1  Ihio    natural 

I    B.t.U.    per    cubic    foot      Some    au- 

give  it   1000  B.t.u.  per   foot     It 
'  're  evident   that  27.95  cubic   feet 
contains  -'7.050   I!  in. 

A  boiler  horsepower  is  the  evaporation 
of  3444s  pounds  of  water  per  hour,  from 
a  temperature  of  212  ihrenheit 

I:,  it.       It 

is  also  generally  conceded  thai  it  requires 
965.7  B.t.u.  to  evaporate  a  pound  of  water 
from  212  degrees  into  steam  at  212  de- 
Now,  it  is  evident  that  the  total 
beat  units  required  to  generate  a  boiler 
horsepower  will  be  the  product  of  965.7 
and  34.44N.  ("Power  Catechism")  or  a 
sum  total  of  33,266.4336  B.t.u.  and  since 
there  are  available  in  the  fuel  27.950  B.t.u., 
the  combined  efficiency  of  the  furnace  and 
boiler  will  be 

33,266.4336  -i-  27,950  ^119 
per  cent. 

E.    II.  Lane. 
Kansas  City,   Mo. 


A    Steam    Chest  Repair 


A  cracked  steam  chest  in  the  700-horse- 
power  Atlas  engine  in  the  Conway  Com- 
pany's sawmill  here  was  repaired,  as 
shown  in  the  sketch,  by  putting  on  straps 


TEAM-CHEST  REPAIR 

B,  the  clamp  D  and  studbolts  C.  The 
straps  were  shrunk  on,  thus  closing  the 
crack  .•/.  I'ach  studbolt  was  tapped  into 
an  interior  shelf  or  web  over  the  slide 
valve  which  forms  the  intake  port.  This 
shelf  stays  the  top  casting,  in  which  the 
is  9  inches  long  on  the  outside 
and    longer    on    the    inside. 

T.    A.    Knowj.ton. 
Conway.  X    H. 


Pound  in  an  Engine 


Id  Atlas. 

n  as  the  throt- 

■ 

ngineer  thinks 
that  thi  ■  tween  the 

the  guide.     The  en- 
running  under,  winch  is  v. 

says  that 
i-  driven  downward  against  the 
h  forward  strol  ! 

the  case   why  doesn't   the  engine 
;  when  working  under  steam 
r  the  steam  is   shul 
ine  is  running  under  its  own  mo- 
mentum,   which    it    d  ll    seems 
at   the   pound   would 
be  more  pronounced  when  the  engine  is 
-lire   than   when   it   is 
the  pound  is  as  the 
engineer   belli 

In  my  opinion  the  wristpin  brasses  need 
taking  up,  as  1  think  the  wristpin  is 
thrown  violently  again -t  the  brasses  at 
each  stroke  as  soon  as  the  pull  on  them 
is  relieved  by  shutting  off  the  steam,  and 
the  pist  a   dead   weight.     The 

momentum  of  the  flywheel  drives  the 
brasses  alternately  against  the  wristpin, 
which   has  too   much   lost   motion   in   the 

Which  reason  for  the  pound  seems  the 
more   plausible? 

Le  Roy  Scott. 
East  Jordan.  Mich. 
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under  the  from  of  the  long  boiler, 
.so    there    was    no    heat    returning 

the  tube  •       \  his   also 

explained   why   it   was    so   difficult    t"   keep 
water  in  oiler  when  v. 

ever    had    to    put    water    in    the    long    one. 
notwithstanding   that    they   were   conn. eted 

the  bottom  and 
a  5-inch  i   at   tin   top. 

I  called  tor  .1  brickmasi  n  and  h; 
a    two-brick-wide    wall,    beginning    at    the 
middle 
and    I    dosed   the   rear   of   the   combustion 

■        i.    ,;!.    |         tO        tl 

length  as  the  long  one.     Tin    result  was  all 
d,    and    in    the    course 

of  ten  days  we  were  advertising  shavings 
and    had    cut    out    the    coal    bill 
altogether. 

W.  A.  Garrigus. 
Chattanooga,  Tenn. 


A  Boiler  Experience 

I  had  an  experience  recently  with  a 
battery  of  two  boilers  which  were  supposed 
:_<  inches  by  l6  feet,  and  were 
bricked  in  a  common  furnace.  They  were 
supplying  steam  for  an  l8x;}6-inch  slide- 
valve  engine  and  a  number  of  pumps 
driving  a  woodworking  plant.  I  was  not 
at  all  satisfied  with  the  service  the  boilers 
:  r  I  figured  that 
with  the  grate  surface  and  heating  surface 
of  the  boilers,  the  size  of  the  engine 
and  the  amount  of  machinery  it  was  driv- 
ing, the  shavings  and  waste  from  the  mill 
should  be  sufficient  fuel,  but  it  was  nec- 
•  coal  per  day. 
I  made  up  my  mind  that  the  engine  was 
in  bad  condition,  and  determined  to  give- 
it  a  thor 

When    examined,    the    engine    was 
found  it  as  it  was  pos- 

sible to  make  it.  I  then  turned  my  at- 
tention •  and  found,  that  I  had 
instead 

feet,  one  boiler  ?2  inches  by  16  feet 
and  one  52  inches  by  12  feet,  so 
the  cause  of  my  trouble  at  a  glance.  The 
boilers  being  different  lengths,  in  one  fur- 
nace, with  the  short  boiler  next  to  the 
stack,  the  combustion  was  invited  to 
the   rear   of  the   short   boiler,   even    from 


Felling  a  Smokestack 


The  accompanying  view  is  of  a  140- 
foot  smokestack  which  was  struck  bj 
lightning  three  times.  The  last  time  the 
bolt  cut  a  furrow  4  inches  wide  from  the 
top'  to    the    square    base,    125    feet.      This 
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made  it  unsafe  and  it  was  decided  to 
pull  it  down  and  build  a  new  one.  Three 
courses  of  brick  ware  taken  out  at  the 
bottom  for  a  little  more  than  half  way 
and  4x6-inch  timbers  were  driven 
in  their  place.  When  ready  to  fell  it. 
6  inch  timbers  were  set  on  fire. 
As  they  burned  out.  and  with  the  aid  of 
three  sets  of  falls  attached  to  the  top  of 
the  Stack,  she  came  down  without  doing 
damage. 

Oaks  Kyger. 
Danville,    111. 


1  let. 
An    Emergency    Wrench 

It    m.i  to    tighten    a  I 

locknut.    Inn     1    1  1  mid    n.  <\    find    a   I 

aough    lor   tli 
was     made     as     follows: 

Two  puces  of  ll.it  iron.  1  mi  in  1 
2  feet  long  and  the  other  7  inches 
were    obtained.      Two    hoi. 


u. 
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in    each    piece   6    inches    apart    am! 
slipped  through,  connecting  tin   two 
Then   two   pieces   of   iron,   5    inchc 
were   cut    and    placed    between    the 
pieces,  tightening  down  on  the  nuts 
wrench  did  the  work  very  nicely.     I 
Waiter  C.  1 1 
Philadelphia,  Penn. 


Lubricator    Trouble 


We  have  three  Lunkenheimi  r  si( 
lubricators,  attached  to  thr. 
pumps,     that     had     been     working 
factorily  for  about  four  years.    Tli 
of    the    single  connected    type    and 
the  steam  vah  e  had   started  to  lea 
ing  the  job  of  refilling  a   prett)   I 
so   a   short    nipple   and    an   ordinal 
were   placed   between    the   lubricat 
the   steam   pipe.      It   was  quite  a 
that   the    three    refused    ti  ■    ki  ep 
good  record,  and  they  puzzled  us  1 
time    before    we   got    them    work:' 
again. 

We  blew  them   out    will 
ing  that   the  inside  piping  I 
up.  but   without  any   result.     We 
sight   glass   with   soap   water,  but 

1 d  ;    in    fact,   we   tried  event 

could   think  of.  but  only  got  the 
tion   of   seeing   them   work   for  al  I 
minutes    after    refilling,    whi 
of   any    kind    would    briu'j 
had    i"   11-.    the   ordinary  oi 
steam    chests. 

The   trouble   was   at   last  trace 
fact   that    the  short   nipple   I  the  tin 
being   cut   absolutely  straight 
the   lubricators   to    ban    at    a   slig    '  • 
from    the     steam     pipe.       By    tur  K 
valve  and  nipple  half  a  turn  we 
t0   lean    the   1  pposite   way  ami  1 
been    working  all   right   ever  sine 

Milton 


Brooklyn.  N.  Y. 


ctober  19    1909 
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raiding  Steam  to   the  Engine 


(.*„) 


iwcr      constant      of      Mr. 
jine,    nn    page   321 
e,  is 

1      _   77 
33,000      9000' 

h   equal    cutoffs,    let    the-    engine    be 
ins  per  minute. 

me  1  cubic  foot  to  be  the 
im-chest   press 

ich  is  approximately  half 
this   cutoff   and   35 

h  steam-chest  pressure,  as- 
■   .  from  an  indicator 

;    pounds    per    square    inch. 

iver  speed   (312  strokes  per 


9000 
per  minute: 
/'  X  ■!"■>  X   ;: 
9000 


0000  200  , 

~ —  x  —  = 

X  77         3 

are    inch    mean    effective 

ic  cutoff,  a  mean  pr 

•    per    square    inch    would 

rids  per 

the  initial  pressure.     Then 

f  1  pound  1  f  steal 

are    inch    —    14.38    cubic 

ctt.fl.  =—      . 
400 

ute.  1  b  >  The  volume  of 
m  at  24  pounds  per  square 
cubic   feet; 


400 


=  ■"*  , -  -=  24-07 


the   initial 

;    thus : 

cubic  feet  —  volume   (approximal 

1  pound  of  steam  at  27  pounds  per  square 
inch. 

Hence,    for    constant    load    and    steam 
consumption  : 

lin. 


■ite.     fcl    The   volume   of 
m  at  35  pounds  per  square 
1 1 .66  cubic    feet  ; 


3 1 :  cu.jt.  = 


11.66 


26.25 


ier  minute. 

"-■•tit  from   (c),  26.75   pounds  per 

is    the    economy    at    156    revolu- 

'  minute.     If  run   at  200  revolu- 

minute.  for  the  same  economv, 


}" 


=  156  r.p.m. 

{1 iiii i  1.  per  <>j  in. 

=  200  r.p.m. 
It.   in  the  second  case,  the   initial   pres- 
sure is  above  27  pounds  per  square  inch. 
a!    as    at 
the   lower   speed,   but    if   it    is   less,    the   en- 
more  economical. 

urse,  the  figures  given  above  are 
s  the  writer  does 
not  know  the  mean  pressure,  cutoff,  etc.. 
on  the  engine  at  present.  If  Mr.  Blanchard 
will  work  the  problem  out  from  his  own 
am  by  the  above  method 
he  will,  having  assumed  a  speed,  deduce 
an  initial  pressure  lower  than  which  it 
will   he  n  ical  to   run  his  en- 

gine.     I    have    purposely    overlooked    the 
f   cylinder   condensation 

elative  operating   and  main- 
tenance economies   for  the  two  Sp< 
cause,    '  nl    of   the    details    1  f 

Mr.  Blanchard's  engine,  it  would  i 
into  an  assumed  case. 

John    S.    Leese. 
Manchester.    England. 


Heater  or  Receiver? 


In  regard  to  the  question  by  J.  E.  Ter- 

m.iii.  in  the  September  14  numb 
cerning  locating  a  feed- water  heater  be- 
tween the  engine  and  condenser,  i 
say  his  adviser-  are  all  wrong.  A  heater 
so  placed  is  practically  a  small  surface 
er.  Within  certain  limits  we  may 
increasi  ity     by     using 

either  colder  water  or  more  water,  or 
both.  Neither  colder  water  nor  an  in- 
creased quantil  -  water  would 
ever  lessen  the  capacity  of  a  surf 

If  we  have  a  condenser  too  small  for 
its  work,  the  addition  of  a  heater 
circulation  of  more  and  colder  water 
through  one  already  in  place,  might  add 
somewhat  to  the  vacuum  effective  in  the 
cylinder.  The  same  might 
in    the    case    of    an    engine    with    a    long 


In     such    cases,    pumping     more 

I    water  through   the   heater   might 

add    slight!)     to    the    capacity    of    the    en 

gine:   but   under    favorable   circuit 

the  addition  would  not  be  large.  If  the 
condenser  is  of  ample  capacity,  it  is  im- 
ange  possible  in  the 
normal  operation  of  the  heatci 
increase  the  vacuum  or  the  capa 
the  engine.  But  under  no  circumstances 
could   the   engine  capacity 

by  the  "er 
denser  men"  mentioned  by  Mr.  Tertnan. 
M>  belief  is  that  under  most  circum- 
stances the  only  effect  on  capacity  would 
be  found  in  the  boiler  room,  and  that 
there    it    would    be    very   noticeable. 

I  have  an  idea  as  to  the  mistake  these 

made,  though  it  is  s,,  grotesque 

an  error  that   it   would   seem   no  engineer 

would  make  it.     But  we  all  run  up  against 

funny  thi  nd  perhaps  this 

if  the   times.      1    reniembei. 

ii,  an  engineer  acquaintam 
on  me  at   the  power  house  where   1    was 
employed,    and    1    showed    him    over    the 
plant.      The    main    engine,    a    large    cross- 
compound,  wa  overloaded  that 

and   we   bad   run  a  pipe-  across  to  connect 
to   the   endenser   of  a   spare   engine   and 
we    were    running    both    condensers.      The 
extra   condenser   was   near   the   high-pres- 
linder;  and  to  this  clay  that  "en- 
speaks  of  the  "high-pressut 
ind  the  "low  denser." 

engineer   happened    in    < 
when  we  bad   just  broken  the  piston  rod 
low    side.     This   man   reported   to 
of  my   friend-  that   we  had  broken 
had  the 
high-pn  I    could 

hardly   believe   this    until    I    had   I 
him  and  engaged  him  in  conversation  and 
heard    the    bull    from    bis    own    lip 

ht    the    large   cylinder   was 
-   the   higher   pressure.      ;' 

mechanical 
fakir"   cl 

but  I  can  prove  them  if  called  upon.  I 
have  introduced  them,  hov 
as  buffers  for  what  seems  to  me  a  pos- 
sible mistake  made  by  Mr.  Terman's  ad- 
May  it  not  be  that  these  men 
mixed  up  in  their  minds  a  heater  in  the 

pipe    and    the    receiver 
the   hight    and    low    cylind 

YVu.t.i am   E.  Dr 
Hudson,   M 
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Economical  Compression 


III   n- . 

the  September 

•i   has  made  me  say. 

E  raph,    that    the 

"make    money     1 

tld  have  read :  "make 

I 
III. 


Remarkable   Condenser   Perfor- 
mance 


In  the  September  28  issue,  in  an  article 
entitled,  "A  Remarkable  Condenser  Per 
formance,"  page  524,  it  is  stated  that  in  a 
Wheeler  condenser  installed  in  the  Wil- 
liamsburg jiouer  station  of  the  Transit 
Development  Company,  Brooklyn,  X.  V., 
the  coefficient  of  thermal  transmis 

ide  November  27.  iyo.8,  amounted 
;■  between  800  and  900  B.t.u.  per  hour 
per  square  foot  of  condensing  surface 
per  degree  of  difference  in  temperature 
between  the  steam  and  the  water.  The 
authority  for  the  statement  in  the  article 
is  not  given.  As  chief  of  the  testing 
bureau  of  the  Transit  Development  Com- 
pany, and  the  one  who  conducted  ; 
I  am  unable  to  confirm  these  high  figures 
or  to  agree  with  the  method  by  which 
they  were  apparently  calculated.  The 
equation  for  this  coefficient  as  derived 
by  Cecil  P.  Poole,  in  an  appendix  to  the 
article  of  II.  L.  Hepburn  on  "The  Trans- 
fer of  Heat  from  Steam  to  Water  through 
a  Partition,"  printed  in  Power  for  Decem- 
ber, 1901,  page  18.  is : 

..       S  (H  —  N\,       (Ts—To\ 

The   symbols  in  this  equation  have  the 
following    meanings : 

V    —  Thermal     coefficient     transmis- 
sion as  defined  above, 
5    =:  Hourly   steam  delivered   to  the 

condenser  in  pounds, 
A    =  Condensing    surface    in    square 

feet, 
H   =  Total  heat  per  pound  of  steam 

delivered   to   the  condenser, 
A'    =  Heat    of   liquid   of   the   hotwell 

water, 
Ts  =  Temperature    of    steam    in    de- 
grees Fahrenheit, 
T,i  =  Intake  temperature  of  circulat- 
ing   water    in    degrees    Fah- 
renheit, 
To=  Discharge    temperature 

culating     water     in     degrees 
Fahrenheit. 
By   using  the  hourly   average   tempera- 
tures,  as   measured   by   thermomi 
the   steam   in   the   condenser   and   the   in- 
take and  discharge  circulating  water,  the 
value  of   V  varies  from  329  to  378   B.t.u. 
H.   Le   H.    Smith. 
Brooklvn.  X    V. 


Cylinder   Lubrication 


imil    the    following    data    for 

May,    1909,    from    the    Hotel    R 
plant,    on    cylinder    lubrication  : 


Engine. 

No 



15x14 

18x16 

11x12 

\     , 

\.'  1 

how 

.-.6  kw. 

101  kw. 

Numberdaysrun 

<lurlMK  month. 

-"> 

- 

31 

Number     hours 

17s 

153 

118 

At  per  day- 

(A 

5.9 

131 

1  mi  used  

Capitol 

Capitol 

Amount,    quart. 

total 

10 

17 

1.' 

Number  feet  pis- 

ton 1 

quart  oil 

.■cr.s.'T 

331,117 

1,197,700 

pound 

inn 

100 

100 

William  .1.  Beoard. 


i .    X.    Y. 


In  regard  to  cylinder  oil  I  should  say 
that  it  seems  to  me  a  very  live  and  in- 
teresting subject  and  one  that  i-  not  given 
the   study  that  it  deserves. 

I  am  using  a  medium-weight,  light- 
colored  oil  on  a  171  jx  16-inch  piston-valve 
engine  running  noncondensing  at  220 
revolutions  per  minute,  with  a  gage  pres- 
sure of  80  pounds. 

The  cylinder  and  valve  are  inspected 
at  stated  intervals  and  the  surfaces  are 
found  with  a  rather  dull  polish  and  quite 
greasy,  with  no  sign-  of  excessive  wear 
or  deposit  of  any  kind.  The  oil  i-  fed 
troit  lubricator  at  the  rate  of  two 
drops  per  minute. 

My  requisition  for  cylinder  oil  was  filled 
a  tew  months  ago  with  an  oil  with  the 
very  best  of  reputation,  and,  in  fact,  I  have 
used  the  same  brand  with  perfect  suc- 
cess under  different  conditions,  but  it 
was  a  total  failure  under  my  present  con- 
ditions, as  I  could  not  get  enough  through 
my  lubricator  to  prevent  the  engine  call- 
ing for  more.  The  amount  used  was  from 
ten  to  twelve  drops  per  minute  ami  after 
ten  days'  run  the  cylinder  was  opened  and 
found  to  -how  practically  no  trace  of  oil. 
The  surface  had  brightened  up  consider- 
ably and  some  tine  iron  dust  was  present, 
showing  undue  wear,  but  no  scoring  had 
taken  place.  This  oil  was  returned  and 
a  supply  of  the  former  oil  received,  which 
has  since  been  used  with  perfect  satis- 
faction. 

J.    E.   Hall. 

Searsport,   Me. 


We  have  a  14x14  Robb- Armstrong 
automatic  engine  running  10  hours  per 
day  at  260  revolutions  per  minute  on  125 
pounds  steam  pressure  carrying  an  ap- 
proximate load  of  150  horsepower.  For 
two  years  I  have  used  1!^  pints  of 
"600  W"  oil  per  day  on  this  engine,  and 
the  cylinder  and  valves  are  in  perfect 
condition.     I   feed  the  oil  with  a   Detroit 


itor,    with    the    feed    pipe   project; 
'     of    tin-    feed    main    and   , 
with    the   opening   toward   the   tin 

We     also     have     a      13.K  17-inch     eng| 

I  name   and    make    not    known  I,    ; 

i"  1    day    at    105  rex  1  il 
ute    on    too   pound-    steam    pre 
this    engine    1    use    our    pint    of   the  s;c 
oil,    led    with    a    fore.    |.  ,  d    lulu  i 
the  engine  runs  smoothly  and  without  . 
preciable  wear. 

VV.    C.    Mace 

West    River.    X.    B. 

I     have     read     about      running 
without    cylinder    lubrication.      An 
tempting   to   do   such   a   thing    should 
care     and     judgment.       ( >n     engines 
balanced   valves   there   might   not 
danger,  but  most  engines  with  unbala 
slide    valves    surely    need    plenty, 
cylinder    oil,    especially    if    the    et 
worked  hard.     The   writer   has  1 
such    a    machine.     Carrying   a    heavy 
at  high   piston   speed   it   is   hardly 
put     in    a    new    lubricating    glass    wit 
-hutting    down.      The    valve    has 
or    four    different    times    started    cu 
and.   once    started,   would   continue  t> 
until    the    valve    was    taken    nut   and 
valve  and  seal  thoroughly  cleam 
ing  their  faces.     The  oil  and  grit  arc 
carefully    wiped    off. 

Having  done  this  I  then  paint 
white  lead,  wipe  again  and  tl 
with  lead  again  and  put  together, 
this  valve  I  keep  the  edge- 
rounded  by  scraping  to  prevent  1 
bility  of  the  sharp  edges  carrying 
oil  off  the  seat. 

E.    M.    CraWFi 

Saginaw,  Ore. 

The    following   data   give    the 
speed  of  engines  and  the  amount  < 
inder  oil  used  for  my  plant : 

Triple-expansion,  20  and  34  and 
60,  65  revolutions  per  minute,  5  gall' 

Compound,  24  and  44  by  60,  6; 
lions  per  minute,  4'.,  gallon- 
Compound,   18  and  34  by  48,  85  r 
tions  per  minute,  3I/3  gallons. 

Simple   pair,   30x72,   58  revolutioi 
minute,  4' 2  gallons. 

Simple  single,  16x42,  75  revolutio 
minute,    1   gallon. 

Simple  automatic  single-va 
275   revolutions  per   minute,   1  gallc 

These    are    all    Corliss    engines, 
the    single-valve,    which    is    an   aut 
Fitchburg.     The  oil  costs  us  28  cer 
gallon,   and  the  amount  used  is  ft  ff 
week  of  58  hours. 

T.   X.  Kit 

Lowell,  Mass. 


On  a  24x42  noncondensing  engirrun 
ning  at  93  revolutions  per  minute     • 
pounds   steam  pressure  we  use  ab  t 
gallons    of   60-cent    oil    per   26' te wu 
days.     On  a   10x12  Atlas  engine  min& 
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;  .-40  revolutions  per  minute  we  use  half 
■     il  per  day  01  eleven  houi 
Buckeye   engine    running   at    105 
is  per  minute   we   use   ;i 
<   per  day.     This   engine   requires   more 
c  than  it  should,  possibly  on  account   of 
c  from  the  boilers  and  not  hav- 
ittendant.     We    get    along    nicely 
pint  of  good  cylinder  oil  per  ten 
gine  running 
revolutions   per   minute, 
believe   that    more    oil    is    wasl 
d  ct-acting    steam    pumps    than    on    en- 
t\  e  have   receiver   pumps  on  our 
system   that  get   no  oil   and   there 
seem    to    be    any    undue    wear, 
nes  use  about   the  same  quantity 
IS    steam    engines. 
ire  that  a  good  oil  pump  is 
lubricator   and    in    most    cases   it 
tsi  If  in   a   short   time.     We 
d  grade  of  oil.     We  have  stand- 
-   and  never   have  trouble; 
use    the    same    oil    on    air    com- 


J.    O.    Benefiel. 


crson,  Ind. 


M   an   average   of  one   gallon   of 

--  cylinder  oil  each  twenty-f  air 
ri.     It  costs  42  cents  per  gallon. 

:ipment  is  as  follows :  One  en- 
rind  36  by  30,  150  revolutions  per 

50  revolutions  per  minute. 

im;  tv  o  engines.  7x8,  400 

minute,  80  pounds   steam  ; 

'.   pumps.   7   and    4;_.    by    10;    two 

:mips,  6   and   6   by   6:    tv. 

500-kilowatt 

rbine;  two  jet  condensers.  11  and 

75  to  too  feet  piston  speed ;  one 

wiser,  14  and  20  by  24.  75  to  100 

n     speed ;     two     Westinghouse 

-;incs. 

u  one  main   engine,   one   exciter 
ne    condenser,    one    feed    pump, 
•ump  and  one  stoker  engine 
>    rime,  day  and  night.     For  fi 
■  each  day  we  run  tu 
■':■    the   18  and  36  by   30  engine  and 
rt'-.    with    their    auxiliaries.      During 
generally    run    the    motor- 
exciter  unit,  but  sometimes  use 
••'  steam  exciters.     Our  station  out- 
225,000  kilowatts  per  month. 
r  -ssure   is    150   pounds   sat- 
11  from  Stirling  boilers. 

Howard  Gluys. 
d,  Ind. 

24  and  42  by  48-inch  tandem- 
Corliss   engine    running  at   65 
>s   per  minute   with   no  pounds 
tean  pressure. 
w'use  on   an   average   one   quart   of 
lln,r  oil  in  the  high-pressure   cylinder 
^Osighteen   or   twenty  hours;   in   the 
ow-frssure  cylinder  a  quart  lasts   from 
■n<  to  twenty-two  hours.      So   far   as 
j»m  Me  to  judge  the  cylinders  are  well 
Jbr>ced,  as  the   valves   work   smoothly 


and  one  man  andle  all  .  ighl 

valves. 

the  oil  1  do  not  know,  but 
am  Mire  that  it  is  under  45  cents  : 
Ion.  It  is  a  compounded  oil  of  rather  heavy 

(  hours  per  ■ 
days  per  week.  It  is  used  in  connection 
with  a  water-power  plant  and  th< 
pressure  used  varies  from  50  pounds  at 
some  seasons  of  the  year  to  iio  pounds 
I  find  that  it  is  necessary  to 
use  more  oil  with  the  low  than  with  the 
higher    pressure. 

W.    A.    Field. 
Aii'  ka.   Minn. 


Our  engine  is  a  14x14  inch,  running 
at  280  revolutions  per  minute.  We  use 
three  drops  of  "Model"  cylinder  oil  per 
minute. 

Charles   B.   Miner. 

Conneaut,  O. 


Expert  Advice 

In  the  September  28  issue  there  are  a 
few  more  words  with  reference  to  expert 
advice.  Mr.  Chandler's  words  are  very 
interesting,  and  I  think  the  readers  would 
be  very  glad  to  hear  of  the  practical  work' 
in  his  plant  and  the  improvements  that 
were  suggested  by  the  experts  tha 
cost  the  company  all  it^  pi 
this  was  proved.  Also  what  the  improve- 
ments were  which  were  carried  out  under 
his  suggestions,  and  which  arc  to  result 
in  a  saving  of  $3485  per  year.  It  would 
seem  as  though  Mr.  Chandler  was  count- 
ing his  chickens   rather  early. 

With  reference  to  Mr.  Samuels'  letter, 
if  the  operating  engineer  of  today  in  New 
York  is  qualified  to  such  an  extent  as 
outlined  by  Mr.  Samuels,  he  has  no  busi- 
ness be'  ig  an  operating  engineer,  for  such 
qualifications,  if  complete,  would  enable 
him  to  be  one  of  the  most  called-upon 
consulting  engineers  of  the  country,  and 
soon  enable  him  to  command  an  income 
many  times  in  excess  of  what  he  could 
obtain  as  an  operating  engineer,  at  the 
same  time  enabling  him  to  be  free  to  do 
work  when  and  where  he  saw  tit,  and  not 
be  confined  to  the  operation  of  one  plant. 
It  is  riot  always  the  good  fireman  who 
develop;  into  a  good  engineer,  and  it  is 
no:  necessarily  the  good  operating  engi- 
neer whr  <s  a  good  designer 
man  to  make  changes  in  a  plant 
may  be  very  expert  in  the  operation  of  en- 
gines and  boilers,  and  yet  lack  the  neces- 
sary theoretical  training  and  practical  ex- 
perience which  will  enable  him  to  lay  out 
and  pipe  up  a  plant  properly,  although  he 
might  be  able  to  operate  it  very  success- 
fully after  it  was  done. 

With  reference  to  Mr.  Samuels'  experi- 
ences with  consulting  engineers  and  their 
willingness  to  accept  all  the  credit  of  im- 
provements. I  should  like  to  ask  if  these 
improvements    which    were    made    under 


the    din 

ibly  through  the  cooperation  and 

■rating  ciigm  i 

'i     ill     part     offl  red     to    t!  ■ 
owner  h_v  this  engineer  and  they  had  re- 
pi    his   advice,      [f   this    were 
SO,  it    would   show  that   the  consulting  en- 
gineer  was   entitled    to    some   credit,   al- 

nol  the   full  credit,  for  the  changes; 

and  also  thai  th<  operating  engineer 
should  be  willing  to  allow  a  part  of  this 
credit    to  consulting    engineer, 

for  was   he  not   the   gainer   from  the   work 
tld    if    he    had    alreadv     sug- 
gested these  things,  was  not   his  standing 
with  the  manufacturer  enh. 

Henry    D,   Jackson. 
Boston,  Mass. 


What  Caused  the  Air  Pressure? 


The    exact     cause     of    the    trouble    de- 
scribed  by   Louis   1'..  Carl,  in  the  Septem- 
ber  21    issue,   cannot    he    definitely   traced, 
since  he  does  nol    show   the  general  con- 
struction   of   the   pump,    beyond    the    fact 
that    it   was   caused    by    air    being    trapped 
in   the   pump   when   priming.      If   only   the 
pipe  leading  to  the  suction   had  1"- 
for  priming,  the  trouble  would  not  have 
occurred.     Generally,  the  pump  casing  is 
ock  to  allow  the  air 
tc  escape   when  priming.     As   it    was,  the 
water     flowing     into     the     discharge     pipe 
;>e  for  air  and 
ntly   the  air   in  the   pump  casing 
was  compressed  by  the  inc<  ming  water. 
John   B.  Sperry. 
Aurora,  III. 


How  Should   Boilers  Be  Run  ? 

Milton  Heglin's  course  of  procedure  as 
related     in     his     letter     in     the     is 

ber  21,  page  40X,  seems  to  me  to 
have  been  the  proper  one  under  the  cir- 
cumstances.  If  it  was  11.  r  possible  to 
separate    the    t  although    one 

was  not  M-,  .1  to  its  capacity,  a  tire  under 
each  was  mor.  [ogi  -.1  than  to  tire  one 
only,  when  we  consider  the  fact  that  the 
other  boiler  with  its  brickwork  would 
bi  raised  to  practically  the  same 
temperature  as  the  working  boiler  any- 
way. 

With  a  connection  through  the  mud 
drum  as  well  as  through  the  steam  drum, 
there   would   bi  I    state   of  af- 

fairs sure  to  result  in  more  or  less  injury 
to  the  tx  were  worked   while 

•  was  not  In  the  first  place  the 
dead  boiler  would  act  as  a  kind  of  con- 
denser with  cold  water  at  the  bottom  and 
hot  steam  in  the  upper  part,  and  this 
would  serve  slowly  to  circulate  the  water 
into  the  working  boiler,  until  they  be- 
came of  practically  the  same  temperature. 
In  this  process  I  have  no  doubt  the  fuel 
consumption    would    exceed    that    of    the 
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■ 
■ 

■   evident  later. 
L 


Will   a   Centrifugal   Pump    Do   the 
Work 


informa- 

ntrifugal   pumps,   on 

tember  21   issue,  the 

nee  in  a  quite  similar  case 

than  a  year  1 

tentrifugal  pumps   of 

a  capacity  of  about  half  a  million  gallons 

each  per  twenty-four  hours  under  a  SUC- 

uum   against   a   head   of    140   feet.      I    had 
ill  about  the  high  suction. 
That    I    was    lifting    the    water    ou 

wells,   while    Mr.    Corwin   gets    his 
supply  ;.  t  Seem  to  make 

any   difference,    providing    he   will   go   to 
tie   extra   expense   and   rig  up   an 
arrangement  such  as  I  was  using.    Where 
ich   suction  line  entered  the  pump 
we  had  a  check  valve,  followed  by 
run    into    a    suction    chamber    36 
i   diameter  and  about   6   fi 
From    near   the    bottom    of   this   chamber 
the  suction  pipes  led  to  tile  pumps.     From 
the    top  er    a    i T  ..- 

inch    connection    led    to    a    small    vacuum 
pump.     The  air  that  leaked  into  the  suc- 
was  liberated  from  the  water  ac- 
cumulated in  this  chamber  and  by  pump- 
•  his  air  once  in  a  while  we  kept 
the    water    level    in    this    chamber    always 
the  intake   openings 
to    the    pumps,    thereby    assuring    a    solid 
body  of  water  for  the  pumps  to  work  on. 
>u    the    chamber    indicated 
when    it    was    time    to    start    the    vacuum 
pump,  which  in  this  case  was  run   at   in- 
tervals of  from  half  an  hour  to  an  hour. 
depending  on  the  condition  in  the  suction 
side.      Another    small    pipe    from    tin-    air 
pump  ran   to  the  top   of  the   centrifugal 
pump  casings,  providing  a  convenient  way 
of  priming  the  pumps. 

yin  is  pumping  under  con- 
siderable head.   also,   it    is   a    small   matter 
quickly  to  reprime  a  pump  rigged   up   in 
,  should  it  lose  its  suction,  while 
running,     from     a     leaking     stuffing     box 
(which   is   the   only   way   it   could   happen 
unless  the  water  is  allowed  to  run  low   in 
the    vacuum    chamber  i.      By    simply   con- 
necting a   2-inch   pipe   from    the   pressure 
um   cham- 
ber, the  chamber  can  quickly  be  put  tinder 
and    the    pump    reprimed    while 
running    at    full    speed,    the    large    check 
holding  the  water  back   from   the   suction 
side. 

It  is  not  necessary  first  to  fill  the  vac- 
uum chamber,  as  this  fills  immediately  as 
the   pump   stops   delivering   water. 

R.    Cfjif.rih.om. 
Garv.   Ind. 


I   beg   •  pinion  that   the 

centrifugal  pump  would  be  just  the  ticket 
for  the  work  described.  1  am  not  in- 
terested in  tin-  sale  .it  centrifugal  pumps, 
but   1  believe  that  there  is  nothini 

Inn    in    efficiencj    on 
work  as   Mr.  Corwin  di 
The   I'nited   States  Government   I 
surprisingly  g 1  success  with  the  centrif- 
ugal  in   suction-dredge   work,  and   if  the 

readers    of     POWER    can     name    any     work 

to  which  pump  ibjected   which 

this    in    rigorousness,    1    bow    to 

their    superior    experience..    I     h.i 

-   of  a  diameter  only  slightly  less 

i    of  the    suction    pipe   come   up   to 

the   pump   when   the   strainer   was   bit    off, 

As    a    matter   of    fact    the    sucti   n    of    the 

centrifugal    pump    may    be    expected    to 

ij   pump,  the  only 

lg    thai    the   centrifugal    will 

■  ■    suction   easier. 

pump    will    raise 
limit    as    prescribed    by    at- 
1C  conditions  ;  the  advant. 
disadvantages  which  ne  pump 

better  than  another  are  compute* 
other  lines.  As  to  the  two-stay,-  idea,  it 
would  seem  that  the  advice  of  the  pump 
d  upon  tin-  particular  con- 
ditions of  this  installation  had  better  be 
followed.  Two  and  even  threi 
centrifugals  are  used  either  against  heavy 
heads  or  on  difficult  suctions.  If  the  work- 
is  to  be  in  very  dirty  water,  however,  the 
simpler   the    pump    the    better. 

gest    that    in    case    Mr.    Corwin    de- 

i    install    the    centrifugal    pump,    he 

keep  the  reciprocating  pump  connected  up 

for  emergency  use;  not  that  it  is  the  bet- 
ter or  more  trustworthy  device,   but   con- 

ditions    as    he    describes   them    would    seem 

fi  r  this  precaution. 

I..    I".    Wilson. 
ago,   111. 


considerable  experience  with  tin-  centrift 
gal    pump    and    while    I     I 
good    points.     1     can    assure    Mi 
that   in   his  case   it   would   be   far  better  t 
retain    the    old    pump    and    still    con  tint! 
parts. 
If    it    would    be    possible    to   place  tr. 
i    in],     ii    the    water's   edge   . 
would    Ik-    a    different    prop 
should  advise  its  installation  bj   all  mean. 
but    where    you    have  n         liction   pi| 

igll   lilt   and  want   something  depene 
able,   keep   the   old    pump. 

The, centrifugal-pump  salesmen  do  n 
rate  when  they  say  that  it  is  po 
sible  for  the  centrifugal  pump  to  ta' 
water  from  as  great  a  depth  as  tl 
rocating  pump,  only  it  is  the  exceptii 
rather  than  the  rule.  Conditions  must 
.  entrifugal  pump  t- 

fully  on  a  24-  to  26  1   Ii 

ivould    Ik-    well    lo    remember    that    wli 
water    is   getting   low   in   the    supp 
and   the   centrifugal    pump    fails   to   thri 
water   the    engineer    is   there    to    tile 
brunt   of   it    while   the    salesman    is   mi 
away. 

L.    C.    TuCKEB 
Xewburyport,    Mass. 


I  am  not  a  centrifugal-pump  salesman, 
but  I  can  assure  Mr.  Corwin  that  the 
centrifugal  will  produce  as  great  a  vac- 
uum as  the  reciprocating  pump:  in  fact, 
I  have  frequently  run  them  when  the 
vacuum  gage  showed  as  high, 
inches. 

the    advisability    of    replacing    the 
pump  mentioned  with  a  centrifugal  pump. 

the  possibility  of  air  1- . 
merely  an  assumption,  it  would  be  better 
to  install  the  pump,  and  if  it  failed  to 
maintain  its  priming,  then  means  of  in- 
stantly reprinting  could  be  arranged  with 
little  difficulty.  I  know  of  instances  where 
automatic  primers  have  been  installed, 
but  for  this  case  probably  the  simplest 
would  be  a  bypass  from  the  tanl 
suction    line. 

Single-stage  pumps  will  care  for  as  high 
suction   lift   as   will   multistage   pumps. 
John  B.  Sperry. 

Aurora,    111. 


I  should   say   to   Mr.   Corwin  :     "Under 
these  conditions,  don't  do  it."    I  have  had 


Criticism  of  Indicator   Diagram 

The   indicator   diagrams  of  a   triple 
pansion  engine  submitted  by  J.  O.  B. 
lour,     September     14    number,    page    . 
show    very    bad    division    of   the   load 
tween    the   three   cylinders.      In   the  hi 
pressure    diagram    the    cutoff    is    too   I 

ally    on    the    left-hand    end.    and 
lease    is   also    late,    while    compression    - 

too   early.      In    the    interim 
gram  cutoff  is  late,  which  if  madi 
would  raise  the  back  pressure  on  the  1) 
pressure  cylinder,  thus  reducing  the  n 
effective    pressure    of    the    high-pres 
cylinder;   and   having  a   late   cutoi 
low-pressure  cylinder,   to   reduce  the  I 
pressure     on     the     intermediate     cylii 
would    reduce    the    second    receiver    | 
sure,   thus  reducing  the  amount 
done   in  the  low-pressure  cylindei 

in,'  the  work  in  the  internn 
ii  der. 

The    left-hand     diagram     from 
tcrmediate  cylinder  shows  much  later 
•  ■(I     1 '.an     the     right-hand     end.    and 
shows  the  valve  to  be  leaking  quil 
In    the    low-pressure    cylinder   it    is 
1.1    determine    the   point   of   cutoff,   1 
should   be   quite   late   to   keep   ti 
■  r  pressure  down,  reducing 
pressure  on   the   intermediate  cylil 
increasing  the   mean   effective  pri 
the   same   cylinder.     Release  on 
pressure    diagram    is    not    earh 
dly   on   the   left-hand   end. 

1  nib  ends.    There  s  ns 

to  be  more  compression  on  the  left-™ 
diagram  of  all  three  cylinders  than  0  l'e 
right-hand   end. 


>l>cr    ig,    loop, 
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rst    receiver    pressure    should    be 
1  pounds  and  the  second   . 
All  the  diagrams  show  < 
leakage. 

J.  C.  Haw 


Interesting    Pump    Experience 

Mr.    Wadsworth's      Intcrestii   ■     Pump 
:c"    was    very    likely    due    to    !ii- 
ip  having   more   liberal   clearance 
1  the  water  end  than  the  old 

the   plunger   at    one    end.   the   air 
i  n   the  end  of  tile  plunger 
of   the   valve    is   sufficient 
entire  water   space   in   the  cyl- 
idcr  a  vacuum  This 

case,  the  effort  of  the  pump  is 
spent  in  expanding  and  compress- 
same  air  over  ami  over. 

le    is    experienced     in    at- 

to  make  air  compi 

r  pressure  than  they  are  designed 

the  pressure  gradually  goes  up, 

imc   dclivere  1    decreases    until    a 

is   reached   where  the  air  in  the 

spaces   expand*    to   atmospheric 

and  no  air  flows  in  on  the  suc- 

-  >ke. 

H,  R.  Hapfielp. 

•'•:.   O. 


linsfer   of    Heat    under    Opposite 
Conditions 


noticed   considerable    discussion 

as  to  whether  a  hot  body 

m     vacuum  bottle   would   take   more   or 

in  cooling   on  a   cold  day   than 

ly  in  warming  up  on  a  In 

figures    assumed    by     Melvin     E. 

a  late  article  be  taken    (viz.,  that 

at   212   degrees    Fahrenheit   cools 

-rees  for  one  case,  and  that  a  body 

-■rees   Fahrenheit   heats   up   to  92 

for  the   other   case),   the   answer 

Ue    -implc    and    hardly    in    ac- 

with   Mr.   Weil's. 

mperature  of  the  hot  body  must 

kl  t8o  degrees    while    that    of   the   cold 

•    1   degree-       Everyone    will 

hat   il   takes   a   liquid   as   long   to 

irom  60  degrees   above   the   air 

lire  as  it  takes  it  to  heat  up  from 

low    the    air    temperature. 

hot  liquid   starts   at   180  degrees 

surrounding  air.     It  must  there- 

"each  a  point   60  degrees   above   its 

ngs   on   the   way   down,   and   no 

deny    that    this    change    would 

time       But,    when    this    point    i- 

.vill    take    as   much   additional 

rool  the  remaining  60  degrees  as 

■  vuld  take  the  cold   liquid  to  heat  up 

-•     It  is  thus  very  evident   that 

liquid  will  stay  hot  longer  than 

"ne   will   remain   cool,   although 

>posite  statement  is  often  heard. 

H.    G.    Hill,    Jr. 

Iphia,  Penn. 


Some  Erroneous   Ideas 

-nher    14   number. 
.hi     article     I 

'in-;   that   unbalanced  pressure   on    • 
of    an    engine    valve    depends    not    on    the 
the  valve  but  ,  ,,f  the 

by  the   valvi 

that,  "if  a  vah 
Mler    which    there   were    no 

il    to    it - 

Strange  bow  we've  been  ploddil 

-     with     the    mistaken     idea 
.111   under   pressure   will   exert   this 
on    all    sun 
Engine  builders  have  used  balance  plates, 
pi-ton    valves   and    whatnot,    thinking   that 
they    wire    overcoming    somethii 
now  we  are  told  there  is  nothing   ,■ 
come. 

•    consider   a   valve,   as   this   writer 
ling  in  the  port- 
line,   but   is   ground    to   a    perfect 
We  will  say  that  the 
area  of  contact  of  this  valve  with 
is   100  square   inches,   and  there   1 

of  TOO  pound-  per  square  inch; 
making  a  total  pressure  of  10,000  pounds 
on  the  valve.  If  instead  of  exposing  it  to 
steam  pressure  we  were  to  put  a  weight 
of  10.000  pounds  on  it,  does  the  writer 
of  the  article  referred  to  contend  that  it 
could  be  moved  on  it-  seat  as  1 
before  it  was  weighted?  I  have  the  er- 
is  idea  that  it  could 
If    there    i-    any    difference    between    the 

d,  in  so  far  a-  the  pressing 
of   the   valve   to   it-   seat   is   concerned,    1 
should  like  to  have  it  pointed  out.     Again, 
anyone   who   has   had   experience   scraping 
ling    two    surfaces    to    a    bearing 
know-  that  it  requires  considerable  force 
to    separate    them    when    the    contact    is 
perfect.     This  is  due  to  atmospheric  pres- 
sure   on    the    surfaces    opposite    those    in 
contact. 
Or,  is  this  another  erroneous   idea? 
I    I!    Clapper. 

Cleveland.   O. 


A    Useful    Method  of  Wiring 

In  the  issue  of  August  10.  F.  II.  Stacey 
shows  "A  Useful  Method  of  Wiring."  being 
a    method    of    supporting    the    wires    and 
drops  on  iron-win. 
spans. 

I  have  a  method  for  doing  this  class  of 
work  that  I  have  used  for  the  past  fifteen 
year-  in  buildings  of  mill  construction 
where  I  can  jump  from  one  trims  to  the 
other.      In    most    of    these    buildit 

re  spaced  about  20  feet  apart  and 
a  circuit  of  ten  lamps  will  run  from  3  to 
5   spans.     If  the  trusses  an 

ne  end  of  a   N*o.   12  iron   wire  at 

1    of   the   run   either   by   wrapping 

around  the  timber  or  by  the  aid  of  a  4- 


I 
down    the   length    of   the    run   am 
making  it  fast,  the  proper  number  of  No. 

lamps   required   are   slipped   over   the   wire. 

up    I    pull  12    wire 

It     three 

turns  around   tile  holt   and  by  holding  the 

I  at  the  same  Ig  up  the 

a  few  more  turn-  1 

iron  wire  as  much  ten-ion  as  is  11. 
The  circuit  is  n  ,■ ,  u  3  inches  on 

either    side    of    this     wire    and    supported 
at  each  truss  by  knobs,  and   at   the   same 

the   iron   wire. 
Wherever  a  lamp  is  required,  the  knob 
the   cord    fastened   in   tip 

■  nds    made    fa-t    to    the    lines    as 
ing  sketch. 
When   the   building   trusses   are   of  iron 

I   dead-end   one  end   in   the   usual   manner 

is  pull  up  and 

make  the  other  end  fast  anund  the  angles 

without    tile    need    of   any    holts.      I    have 

them  of  any  advantage,   as   I   can   put  up 
just    as    good    a    job    without    them    and 


0= 
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A    USEFUL    WIRING     METHOD 

with    less   time   and   expense,   and   it   has 
been   my   experience    that   after   a 
this   kind    is   once    put    up,    it    is    n 
over  and   pulled   up   as   it    rarely   w 

very  cheap  method  0f  in 
and  in  my  experience  has  been  very  re- 
r  spans  of  15  to  20  feet.  Of 
course,  where  it  is  necessary  to  run  a 
span  of  two  or  three  times  this  length 
some  mean-  should  lie  taken  to  support 
the  line  wires  properly,  and  Mr.  Stacey's 
scheme  of  blocks  i-  very  | 
runs. 

G.  S.  Spkague. 
Geneva,   Neb. 


Three  employees  of  the  Penn  Iron  and 
Coal    Com  pa  1 1 

crushed  to  death  in  the  cylinder  of  a  \(ycy- 
ton    blowing    engine.       The    inside    of    the 
cylinder    was    four    feet    in 
the    men    were    working    with    their    feet 
against   the  1 

The  piston  was  being  held  back  by  a 
brake  against  tin-  30-1 
denly  the  brake  slipped  and  thi 
impelled  by  a  many-ton  counter  balancing 
weight  on  one  side,  turned  over.  The 
crushed  the  three  men  into  a 
space    three    inches    deep    and    fa 

tween  the  piston  and  cyl- 
inder head. 
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ilarly,    no   returns   from 
Figures 
ation. 
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Engine   Speed  Regulation  and 
Tungsten   Lamps 

II.  <■  fact  that  the  relatively  new 
nt  lamp  is  consider- 
ably more  sensitive  to  voltage  variation 
than  the  old  cnrbon-filamenl  lamp  i-  well 
known   to   electrical   i  but   cither 

ihc   fact  itsch  ion   i"  recipro- 

cating engine  performanci 
i  scaped  the  attention  of  some  designers  of 
such  engines,  not  to  mention  consulting 
engineers,  architects  and  others  concerned 
ii  ci  i!>  with  the  installation 
ne-driven  electric-lighting  plants. 

ii   decided  to  build  a  large 

ding  in  a  certain  inland  city,  and 

ed  metropolitan  architects  to  make 

ihc    plans    and    supervise    the    enti 

in.       The    plans    and     spei  i 
covered  the  electric-light  plant,  which  was, 
in  a  measure,  modified  to  meet  the  desires 
of  the  man  who  was  to  be  chief  engineer 
of  the  building      He  was  familiar  with  a 
certain   make   of   engine,   and   the   change 
as  would  let  in  this  par- 
ticular engine.      The  features  called  for  as 
to  the  engines  were  a  speed  of  200  revolu- 
i     minute;    speed    variation    not    tn 
exceed  two  per  cent.;  flywheels  of  a  cer- 
tain   weight,    and    operation    to   the   satis- 
faction of  the  chief  engineer  of  the  build- 
ing   and    the    architects.      Just,   what    the 
generators 
were   we   do   m  l   km  w,  but  the   machines 
were    multipolar    generators    of    ioo   kilo- 
watts   capacity,    designed    to    run    at    200 
revolutions    per    minuti 
The  contract   was  let  by  the  owners  to 
concern,    and    they 
sublet   t'ii  and  gen- 

erators to  separale  companies.  This  was 
at  a  time  when  tungsten  lamps  were  just 
beginning  d,    and    nothing    was 

said  in  th  i  >ut  them.    The 

i  en  but  a  few 
of  the  lights  supplied  from  generators 
driven  by  their  engines  had  no  reason 
to  think  there  was  anything  peculiar  about 
them.      When   the   pi  i      i  ted   and 

the  lamps  then  commonly  used  wen    put 
i ,   but   as  soon 
as    tungsten     lamps     were     put     in     they 
flickered   to    si,  nt    as    to   be   a 

source  of  complaint,  and  the  plant  has 
not  been  accepted  by  the  engineer  and 
architects. 

The  electric-light  people  claimed  that 
the  fault  was  in  the  engine  governors. 
but  when  the  indicators  followed  a  con- 
stant line  for  three  minutes,  that  claim 
was  rejected.  Then  it  was  claimed  it  was 
insufficient  flywheels,  but  these 
proved  to  be  25  per  cent,  heavier  than  the 
specifications  called  for;  besides,  a  similar 
engine  with  a  flywheel  very  much  lighter, 
but  with  a  different  generator,  gave  steady 
light  at   200  revolutions. 

But  now  a  new  card  was  played  by  the 

electric  company's  agent.     One  engine  was 

ted,  and  a  motor  set  up  to  drive 


its  flywheels  and  generators;  this  gavi< 
steady  light,  Consequently,  the  buy.fi 
ri  presentatives  claim  it  is  up  to  the  em/;- 
builders  10  give  .1  steady  rate  of  turrt 
at    the   engine    shafts 

The  electric  people  have  Idled  their  1 
tract    (so  they   claim  1  ;  the  engine  buili 
have  Idled  their  contract    (  so  tin 
but  the  chief  engineer  and  archil 
•    cepl    Ihc  plant.      I  lence,   ncilhci 
pay. 

The  niystci  ii  w  1,  attire  of  1I1 
that  nobody  seems  |o  have  di  co 
that  the  source  of  the  trouble  is 
speed  regulation  Inn  changes,  within 
11  volution,  in  the  \<  l"cit\  of  the  flyu 
rim,  which  no  governor  can  corn 
control,  and  which  no  steam-engine 
cator  can  indicate. 

The  mural,  however,  is  that  if 
want  to  supply  high-efficiency  incandc 
lamps  from  a  generator  driven  by  a  1 
melting  engine,  the  "angular  vari.i 
in  the  speed  of  that  engine  inns 
smaller  than  would  he  allowal 
]i  >\\  -efficiency  lamps. 


Detroit's  Boiler  Inspection  and  it 
gineers'  Examination  Law 


I  he  common  council  of  DctP 
wrestling  with  an  ordinance  pric 
for  the  inspection  of  boilers  and  th 
animation  and  licensing  01  1  mono-i 
understand  that  the  form  which  was 
what  critically  discussed  in  our  iss 
September    7    has    failed    of   adoptio 

before    us    another   draft    I 
dueed    by    Alderman    A.    J.    Walsh,     I 
instead  of  endeav  1 
ing    details,     pro\  id.  s     for    a     Boa 
Boiler   Rules,   similar   to  that  exi-i 
ai  husetls,   which    shall   providi 
for    the   conduct    of   the   boiler-ins] 
department,    subject    to    the    appro 
the   common   council. 

This   appears   to   us   to  be  a  wis 
cedtire.       The    establi  hment   of  a 
rules,    compliance    with    which   wil 
guard  the  public  and  still  nol   1" 
upon  the  owner,  operator  or  nianuf  I 
of    boilers,    is    a    task    for    spcciali- 
such  rules  may  much  better  take  th 
of    a    departmental    code    th: 
into    the    fundamental    law.     The     I 
of     the     .Massachusetts     departn* 
shown    that    a    workable    set    of   r 
arrived    at    only    after    frequent    r 
and   it   would   seem   to  be   wiser  I 
the    boiler-inspection     department  aj 
such     rules,     revisable     by     a    bo  '   ! 
specialists,  than  to  lumber  the  bod: 
ordinance  with   technical  detail  wr" 
only     be     modified     by     the    cum!  ;''r_: 
process  by  which  an  ordinam 
The  proposed  Board  of  Boiler  Ru   :0' 
sists    of    one    mechanical    engine 
boiler    manufacturer,    one    operat' 


tionary  engineer  and  one  steam  U  ■ 
thev    are    to    hear    all    complaint?  r»  .? 


■r  H).  igoo. 

i  let  the  ordinance.  ..-   regards  examin- 
liccnsing    engineers,    as 

l<  r-. 
!    uf    imposing    upon    tliis    In  aril 
l<  s,  the 
its  the   Ma-sachusi  i 
ii  their    entirety.       We    ar. 

-.    I. n    ut    brains    anil    money    have 

lit    In     Massachusetts    in    working 

o   this  code      It   has  had   the  advantage 

d    year-    of    i  peration,    and    has 

Med    to    meet    the    rngositi 

\  I.  iiler  which  is  -ate  in  Massa- 
a  ill  he   safe   in   I>cTr,,lt.   and  any 
il    is    required    to    make    a 
will   he  just 
in    Detroit.     Should    local 

'••lop   the   necessity    for    new    rides 

the     old.     they     can 

ted.    lmt    it    is    difficult    to 

In  i ween 

ticc   of  two   cities    or    Stati 

I 

I Vtri.it    is 
lirection   of  uniformity   which   we 
•  .ken. 
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"iir   brief  comment 

- 

■     out    the    statement     from 

our   reader-    I  that   a 

■  onccrn  has  several  boats  i  ■ 

crs  and   engines,  and   that 

the    three    boat-    mentii  tied    in 

itorial    do    not  1       only 

made  in  this  country  to  build  a 

ipe   the 

•'  m     is    true ;     in     this    case     n  e 

be  actually  gl  -selves 

n  efforts  have  been 

lick,  to  whose  b<  at 

-    sent   us   some   in- 

n      On  July  2.  this  year,   he   tells 

de  a   run  to   Poughkeepsic 

rs,    carrying   twelve 

In     total    coal    consumption 

This,   like  the  report  of 

made  by   Mr.   Aldrich's   yacht  to 

is    interesting    and    encouraging, 

implete   information.     Mr. 

k  kindly  offered  to  put  his  boat 

to  carry  out 

we  wish  to  make:  it  is  scarcely 

that  we  have  neither  the 

the    facilities    for    making   such 

•  we  should  like  to  embrace 

•unity. 

the  past  few  days  rumors  have 

ing   around    to    the    effect    that 

ith    the   courage    of   ! 

is  going  to  build  a  produ  • 

oat  for  ocean  service.     We  hope 

'   basis  of  truth   for  the  rumor. 

e    do    not    feel    sanguine    about 

rsepower  producer-gas  battleships 

n    "greyhound-"    being    put     in 

n  next   year,   there   is   no  engi- 

•**'  g  reason    why   gas-driven   boats   of 
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a    f.w    thousand   hoi  iid   not 

if   built    in   the   light 

By    tl  en    the    pro,! 

rrives,"     a-     it     surely     will 
day,   will    it   b. 

when   of   lai 
ns  are  anything  but 
euphonii 


The   Educational   Value   of  Adver- 
tisements 


What  percentage  of  the  readers  of 
Power  are  also  students  of  its  advertising 

This  question,  which  is  often  asked  in 
one  form  or  another  by  the  advertiser  and 
others    interested     in    publicity, 

bi    the  readers  of  the  paper, 
and    in    this    regard    the    following   is   an 
e    i  f    them: 
"I  should  no  more  think  of  laying  aside 
any  of  my   mechanical  journals,  as  being 
read     through,     without    going    over    the 
ng   pages   than   I   should  think  of 
leaving    a    Christmas    dinner    before    the 
arrival    i  In    either    case 

there  would   bi  having   missed 

something.     As  a  matter  of   fact  there  is 
scared)  -   the  cur- 

rent mechanical  papers  that  will  not  give 
a    think: 

ling  wholly  new  to  him  and 
to  the  world,  and  it  may  be  an  old  idea 
presented  in  a  new  light.  In  an 
the  reader  adds  to  his  store  of  useful 
the  book 
of  new  catalogs  and 
the  advertising,  he  misses  the  di 
his   intellectual   meal. 

"Modern  advertisements  are  full  of  in- 
formation    to     the     engineer.      They     are- 
pictorial     in     their     makeup,     but 
of  the  old  wood  cut  or  cheap  en- 
graving,   there    arc    fine    halftone    illustra- 
that    represent    ac- 
curately and  correctly  the  appearance  and 
f    the    devices    or    articles 
advertised       For  this   reason   thc\ 

ml   valuable  ideas  to  the   reader 
"The  reading  matter    accompanying  the 
illustration     often      contains     information 
that    can    be    used,    and    still    mon 
contain-  that    will    set    an    in- 

telligent 

ample,  pick  up  any  recent  number  of 
Power  and  observe  the  advertisement  of 
ny  well  known  oil  filter.  With- 
out exception  there  will  be  found  some 
statement  concerning  the  saving  in  oil 
bills,  or  in  the  quantit  Lubri- 

cating  oil  in    every 

that    no   engineer   can    read 
the    statement    without    a    di 
to   investigate    its   truth,   and   since    many 
of  the   filter  manufacturers  permit  a  trial 
of  their  devices  to  demonstrate  their  ef- 
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1    can    readill 

mine    whether    he    !  .;    a    new 

tising   engine  room 

.■I    iron,    a 

of    advertisements.      There    was    a    time 
when  manufacturers  were  ver)   n 
regard  to  the  management  of  tl 

I   ICtion    and    operation 
of    their    deuce-    and    appliances.      That 
day    is    long    past,    and    now    the 
posite    is    true.       Many    of    the    l.,t 

laintain  publicity  d.  partn 

and   application,    as   well    as    tin    | 
ances    in    respi    I  omj    and    effi- 

ciency,   of    the    various    products.      This 
information  is  usually  got  out  in  the  shape 
of    circulars,    p 
here  is  where  the  live  engi 
heir   to  a   vast   amount   of   valual 
for  a  mere  song.      Host  of  these  catalogs 
are  mentioned  in  the  advertisements,  and 
the   reader  is  invited   to  send   for  them   at 
the  cos)    of  a  postal 
card,    or,    at    the    most,    a    few    cents    in 
stamps.     There  is  thus  opened  up  a  field 
of   information    covering    every    appliance. 
supply  ..r  machine  used  in  a  power  plant. 
Sectional  views  are  presented  whi 

I  of  op- 
eration p  r,  and  for  tl 
reason  often  save  considerable  time  in 
locating  defect-  in  an  apparatus  practically 
heater,  pump  or  for 
that  matter  an  engine.  The  information 
given  is  thus  useful  in  more  ways  than 
the  greater  part  is  accurate 
and  reliable.  For  wdio  should  know  the 
good  and  in  the  construction 
of  a  device  better  than  manufacturers 
who  ha\  •  in  producing  a  sat- 
.  who  should  under- 
stand better  what  constituti 
belt  or  grease  than  the  manufacturers 
of  these  products?  Xot  only  that,  but 
many  catalogs  are  in  reality  valual,! 

plant  en- 
s'..    in    the    perusal    of    this 
and  succeeding  numbers  of  your  favorite 
journal,    do    n  ■.  ertise 

ments." 

It  is  evident  that  this  particular 
has  made  special  study  of  the  advertising 
nd  thoroughly  appreciates  their 
value  as  an  educational  medium.  There 
is  practically  no  other  way  to  keep  in 
touch  with  the  latest  practice,  and 
necrs  who  skip  entirely  this  department 
of  the  pap  it   only  casual  atten- 

tion, are  neglecting  one  of  their  best 
opportunities  to  become  the  leading  and 
best-informed   men   in   the  profession. 


The  Next  A.  S.  M.  E.  President 


ill  be  the  next 
president  of  the  American  Society  of  Me- 
chanical  Engineers. 
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Power  Plant  Machinery  and   Appliance: 

Original     Descriptions     of     Power     Devices 
No      Manufacturers'      Cuts      or     Write-ups      Used 


iMUST     BE     NEW     OR     INTERESTING 


The  Bayer  Soot  Blower 

The   B  -I em  for 

cleaning  the  tubes  of  water-lube  boilers. 
In  Fig.  1  is  shown  the  elevatii  n  of  the 
rear  wal  .  aler-tube  boiler  with 

The    lower    header 
carries  the   nozzle    lor  blowing   the   tubes 


.  I  and  B,  Fig.  2,  about  three  minutes,  let- 
ting them  operate  in  conjunction.     While 
I    and   D   foi   about 
twenty  seconds,  several  times  during  the 
operation,  in  order  to  stir  up  the  accumu- 
lations  which   have   been  blown   into   the 
between   the   headers. 
The  system  is  easily  installed  and  does 


"'"■'" 

FIG.    t.     HEAR  VIFVV  OF   SYSTEM     ATTACHED   TO   A    WATER 


FIG.  2.     SIDE  ELEVATION   OF   SYSTEM    APPLIED    TO    WATER-TUBE    BOILER 


between  the  upper  and  lower  baffles.  The 
upper  header  is  used  to  agitate  the  dead 
spaces  known  to  exist  at  the  point  where 
the  jets  come  through  the  water  legs.  Fig. 
2  shows  a  side  elevation  of  the  system 
as  applied  to  a  water-tube  boiler. 

When   operating   the  system,  it  is  only 
necessary  to  open   the  controlling   valves 


not  require  the  cutting  of  holes  in  the 
bi  tiler  setting,  or  altering  it  in  any  way. 
All  that  is  necessary  is  to  make  a  steam 
connection  on  the  header  or  some  other 
convenient  source  of  steam  supply  and  at- 
tach the  h'' ■-..  ,-r  by  moans  of  an  ordinary 
union.  The  jet  extends  into  the  hollow- 
stays  flush   with   the   mside  of  the  water 


d  lerel        pre  itected     fi  1  >m    I 

This    system    is    manufactured    by    1 
Bayer     Soot     Blower     System,    207    Pi 
51    Louis,  Mo. 


Bonar  Feedwater   Heater  and 
Purifier 

mi-sectional  view  of  the  Bonar  ft 

water  heater  and   purifier  is  shown  in 
accompanying  illustration 

The   water   supply   is   introduced  at 


BONAR    FEEDWATER    HEATER     \NI>    I'1 "' 

top  through  a  balanced   vah 
ing   device.      The    water   then    falls 
circular  pans,  passing  downward  in 
zag  manner  from  pan  to  pan.     tne 
pan,    located    immediately    above   tl 
haust  inlet,  is  so  arranged  that  the  W 
is  conveyed  up  through  the  centei 
heater  below  the  center  line  of  thi  '  j 
thereby   causing   a   thorough   minglf 
the   st.atn  and   water,   and  prevent)    » 
possibility  of  the  steam   from  passt 
of   the    exhaust   outlet    without   conS" 
direct  contact   with  the  water.    Tl  Pan 


I.  1909. 
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Ivablc  and  may  be  readily  cleaned 
:ig  the  door  on  the  shell   i>i  the 

1  On    the     exhaust-steam     connection    is 
tor    which    entrains 
ic   oil    contained    in    the    exhaust 
ntering   the   heater. 

'  icated    at    the 

connection,    on    the   water    level; 

•    r    level    being    maintained    by    a 

ulating  the  balanced  valve  <>n  the 

line. 

water  outlet   is  a  i 

'  aud  below  tl 
>en  at  the  top  and  bottom.     This 
.     surface    impurities 
the  pump,  at  the  same  time 
to  prevent  the   water 
iter  from  being  siphoned. 
,  The  heater  is  of  the  simplest  form  and 
on    con- 
manufactured  by  Janus   Bonar  & 
rick  building,    Pittsburg.    Penn. 


nprovement    in    the    Davis   Steam 
Trap 

irovement   ha  in  the 

rap,    manufactured    by    the 

itnpany.     144 


I  SEAT    BUSHINGS     IN 

THE    DAVIS    STEAM    TRAP 
avenue.  Chicago,  111,  by  equip- 
ith  removable  seat  bushings  and 
valves  made  of  Tobin  bronze 
of     steam     metal,     which     was 
used. 


Danubil    Sheet    Packi 


■  t  packing  is  madi 
*r,  Canadian  asbestos  and  secret  corn- 
Ms    which    enable    it    ■ 
sure  and   heat,   anil    its    resistance   to 
'heated  steam  is  practically  unlimited. 
claimed. 

does  not  need  any  following  up  after 
ing  in.  and  the  engineer  1 
er  about  the  gasket  again  until  he  is 
ly  to  break  the  joint,  it  is  claimed, 
ther  advantage  is  its  great  pliability 
-  manufactured  by  the  Danubil  Com- 
253   Broadway.   New   York   City. 


"King  Bee"  Clamp 

A    pipe   clamp   known   as   "Kit 
manufactured    by    the     Kii 
Company,  Washington  and  Mound 
Dayton,    O.,  is   illustrated   and   described 

herewith. 

The   clamp  three    parts,    as 


tl.ine. .  is  placed  in  position  and  the  ring 

:   snugly   to  it.      I  he  clamp  ring  C 

is  then  placed  n  the  pipe  and 

B  driven  around  on 

..:  :^  ii  revi  Ives  the  ring  A 

1  hi.  against  g,  due  to 

the   difference   in   thickness   of   tl 

1  portion  and  widest 


FIG.    i.     SHOWING    I'\K1S   Of      KING    HE!       CLAMP 


ition   and 
s  how   the  device  is  applied  to  a 
leaky  joint. 


KIM.    BEE       c  LAMP    LOCKI 

ition 

shown  in  Fig    t.  the  first  being  a 
having  long  teeth  on  om 
the  ring  and  a  beveled   inn   1 
other.      Another    ring    of    practically    the 
same  design,  shown  .  ■  d  on  the 

pipe    and    clamped    I  that     its 

teeth  face  the  teeth  on  ring  A.     The  piece 
of      metal   packing   P.   shown   next    to   the 


A.  O.  S.  E.   Ladies'   Night 

Old  (     lony  O  mncil    No.    14,   A.   1  I.  of 

observed    ladies'    night    Saturday 

mber  .-;.  by  a  banquet  and 

reception  at  Odd  Fellows  hall,  Rockland, 

\mong  the  guests  were  Supreme 

Chief    Engineer    Frederick     Mark'  e,    of 

Abington,     Penn.;    Supreme    Trust,.     \V 

Past  Supreme 

Chief  Engineer   E.   II.   Naylor,  of   North 

Abington,   Mass.;   and   Senator   Melvin   S. 

Mass. 

1  at  8,  covers  being 
laid  for  fifty  persons.  After  the  spread. 
Chief  Engineer  Char]  tt,  of  •  )ld 

ted  a    to 

welcomed     the  Supreme     Chief 

Markoe     and     Supreme     Trustee     Smith 
tingly    of    the    work    of    the 
order.      Senator    Nash    gave    an    address 
on      "The      V  Legislature." 

wire     rendered    by     Miss 
Alice    Garvey,    of    Waltham,    Ma 
piano   sclecti'  ns   bj    Miss    Mary   Mahoney, 
of   South   Weymouth.    Mass. 
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Urn    (N. 
Y.)    Heat,  Light  and  Power  Company  by 
eater. 


The  next  meeting  of  the  National  Gas 
ne    Trades 
tion   will  l>e  held  at   the  L.i   Salle  hotel, 
and  December 

i    and   g.      Several   papers   treating 

engine     industry     are 


The   V  Civil    Service   Com- 

mission  announces  an  examination  on 
November  J4,  to  secure  eligibles  from 
which  to  make  certification  to  fill  a 
.  >n  at  miller  and  etlgi- 
I  to  perate  a  sawmill,  at 
the  Uintah  and  Ouray  Indian  agency, 
Utah,   at   $000  per   annum. 


Obituary 


:.      A.      Rollins,     president     of     the 

Rollins  Engine  Company,  died   September 

I  ishua,  X.   II..  aged  82  years.     He 

1  in   Dedham,  Mass.     He  learned 

the    machinist    trade    at    Manchester,    X. 

II..    and    removed    to    Nashua,    where    he 

founded     the     business     which     bears     his 

name.       The     Rollins     engine     attained     a 

■lopment    under    his 

direction.  He  was  a  director  of  the  White 

Mountain   Freezer  Company,   of   Nashua. 

an  active  part  in  the  public  life 

city. 


Busi 


siness   Items 


[tc 


llie     Alaska-Yukon  I'm  ::ie     exposition     has 
■warded  grand  prizes  for  Insulated  wires  ami 
tin-   General    Electric   Company   ami 
Hi.-  John   A.   Roebllng   Sims  Company. 

Ill-    Hill    Clutch    Company,    of    Cleveland, 
Ohio,    manufacturer    of    power    trai 
n.achlnery,    aim 
1;.    W.    Hoffman    as    -. 

it      610      M 
building. 
Thorlow   E.   Coon,    1800   Ford   building,   De- 

b.,  bas  1 n  appointed  agent  for  tbe 

Radiator  Company   for   thi 
Bundy   traps  ami   separators   ia   tbe  State  of 
Also,   the   Philip  Carey   Company, 
27-Havana-Apartadi    ik~-s.   Havana,   Cuba,   will 
loin. 11.-    Bundy  -    in    that 

locality. 

r.  \v.  Dean,  mill  engineer  and  architect. 
Boston,  is  regularly  Inspecting  two  large 
pumping    engiio  g     built     at     the 

Scranton   works   of    tbe    Aili- 

paclty  of 
i,   L'l   hours,  ami  is  of 
Hi.-    triple-expansion    type,    with     thn 


sontal   cylinder"   «nh   a   vertical   shaft,     The 
igal   pump   is  1. .-low    the  engine. 

pany,  of  Detroit,  Mich., 
■  n  in  the  Rl\  - 
City,    l'i-nii  .    a    two- 
cylinder,  ::.".\is  tandem  gas  engine,  to  run  at 
100    revolutions    per    minute,    rated    at    1400 

■  r.      ill.-    1 tpany    has     do 

inits    ami    Is 

:   a   third.     Each   of   the  engines  is 

nnected  in  an  alternator  and  crank- 

tage     air     compressor. 

Hughes  producers,  furnished  by  the  Wellman- 

Seaver-Mi  ay,  an-  being  "-'-'I  with 

bituminous  coal,  the  gas-cleaning  plant   being 

by   Gustav   Saaler. 

Tin-   C.   i>.    Bartletl    .v    Snow   Company,   of 
:.   11..    reports 
lows:  Kelly   Island  linn-  and  Transport  Com- 
pany, Cleveland,  Ohio,  elevator    ■ 

iiiiio  tons  "i  ci  !|  hour,  and  one 

■ 
per  hour.      It    is  believed   thai    these  an-   the 
ever  1  instructed. 
Winding   Gulf   Colliery   Company,   Cincinnati, 
Ohio,  one   Greene   self-dumping  car   haul   ami 
complete  outfit,  through  r.  C.  Greene,  mining 
I   in  eighi 
William   A.   Clark,   Butte,   M- 
ore     dryer.       American     Smelters     Securities 
Company,   New   York  City,  .m-  ore  dryer  for 
mines  at    Santa    Barbara,   Uex. 
Tin-    Bristol    Company,    Waterbury,    Conn 
d   .1    branch   office  at    Pittsburg, 
in   tin-  Prick  building  annex,  anil  one  of  the 
company's    experts    will    i"-    located    there    to 
with  customers  whose  plants  are  in 
the     immediate     vicinity     "t      Pit  tslmrg.       The 

company   is   making  a   specialty   of   studying 
tin-    application    of     Bristol's    recording    In- 
struments   in    different    Industries.      I'm-    In- 
stance,   it    lias    specialized    in    recording    In- 
for    blast    furnaces.      Besides    tbe 
blast   furnaces  in  the  Pittsburg  district   there 
are  many  other  processes  in  connection   with 
which     Bristol's     recording     Instruments    are 
used  ami   the  company   is  prepared   not   only 
to  recommend  ami   furnish   the  most   suitable 
recording   instruments,    but    also   to   have   its 
perintend    the    Installa- 
hem 


Help    Wanted 

Advertisements  under  this  head  air  in- 
serted for  25  cents  per  line.  About  six  words 
mul.r    u    line. 

WANTED     i...il    draftsman    familiar    with 

engine  work.     Box  -1 1.  Power. 
WANTED— Good  mechanical  designers  and 
I    manufacturer 
in   Wisconsin.     Box  98,   Power. 
WANTED  nly     competent     steam 

specialty    salesman;    one    that    can   s.-ll    high- 
Lddress   "M.   11.   Co.,      I 
AN    ENGINEER    in     -  to   sell    the 

best    rockl  Write 

Martin  Grate  Co.,  jsi   Dearborn  St,  1 
AGENTS   WANTED   to  s.-ll    l'.urgn, 

■  i     rles    not   yet 
or 
WANTED     i  en;    large   company   re- 

quires at  once,  men  familiar  with  general  en- 
_     work;    prefer    those    familiar    with 
:i in s  ami   machinery.     Address    Bos 
19,  Power 

YVANTllIl    -Young    in  earn      engine 

sal. -suian  :  only  replies  giving  full  details  of 
past  experience,  training  ami  remuneration 
celve   consideration;    all    replies   eonfi 


Situations  Wanted 

\, In  1  lis,  ,n,  11I1  unilii  lias  I,, ,i,l  ,0,  01 
.v.  rted  l"i   -■".  ci  11I1  y«  /    line. 

iniii:,  it  line, 

\1       I        URADUA  I'E,     experienced,     si, licit- 
drafting  evenings;   beating,  steam  piping,  re 
tallatlons.     A.  ll..  box  .;.'.  I'owti 

A    FIRST-CLASS   machinist    with   ten   years 
e    wishes   a    situation    as   an    oiler  o 
assistant    engineer    In    New     Vork   or    New   .h-i 
Bey.     Box    17,   Po 

WANTED      I'osltlon     bj      11  1 
neerlng    graduate:    four    years     experience  li 
power  planl    design    and    construction 
Power. 

ENGINEER  who  has  handled  such  plant 
in  New  1'ork  as  tin-  Hudson  Terminal  ltldi: 
Park  Itow  Bldg.,  Ansonla  and  .Manhattan  h< 
ti-ls,  licensed  for  27  years,  desires  posltlui 
Box  15,   1 

POSITION  WANTED  as  superintendent  « 
master  mechanic  of  power  or  uianufaclurln 
planl  ;  am  at  present  connected  with  lam 
manufacturing    plant.    Inn    desire    a    (-linage 


MECHANICAL   ENGINEER,   with  thoroug 

practical     experience    anil     complete 
training     (Cornell),    In    power    plant    Inilldlr 
and   operation,   and  allied   hranehes.  wishes 
iil-iain    position    as    manager,    superh 
■  ic.   in  power  plant,  pumping  plant  or  man 
facturlng    firm,    or   as   consulting   engineer  f' 
any    project.      Address    Uox    51,    Power, 

MECHANICAL    ENGINEER,   experlen 1 

Hi.-    design    and    construction    of    blov 
gines.      t'orliss      engines,      reversing 
hi     compressors,    power    Iran 
iv.    etc.,    wants    position  ;    co 
■  ;    engineering    office,    design 
tests    in-    act    as    salesman.       Boi 
Power. 


Miscellaneous 


Advertisements    under 

gei  in  I  j,,i  u.'i  ii  nis  per  li 
make  a  tine. 

PATENTS  secured.     C.   L.    I'arkei 
ol    I'atents,    I   McGIll  Bldg.,  Washingl 

NEED    ill.-   pan  time    sen  ices   of 
and   designers  '.-     1  ears   ni    experience 
and    power    pumps,    gasolene    engini 
etc..    at    your    command    at    reasonable   prli 
S.    s.    Engr.   Co  .    Elgin,   111. 

ANY     FIRM     or    engineer     In    chai 
-nam  plant   thai    is  troubled  with  sen 

can  get   absolutely   free,   the 
cator  ami   reducing   « heel    made,   « Itb   veh 
lin.-.l    in  For    partic 

dress    Great    Lakes    Chemical    Works.    Ma 
WOC,    Wis. 

AUTOMOBILE    auxiliaries    p 
tils;    we    have    sum, -thine    every    owni 
have;   liberal  commission;  any  serious-mini 
energetic    man    who    would    look    alter  our 

dd  considerable  to  Ills  ii me    I 

■  lranlic    Oil    Storage    Company,    002    ['em 
Bldg  .    Detroit,    Michigan. 


For  Sale 


hi  inl 


il.      Bo 


13,     Pi 


A  dvertisements    undi  i 
sorted  for  25  nuts  /,, ,    line.     About  six  i" 
make   a   line. 

FOR    SALE      20x48     Wheelock    •  n 
two  72"xlS'   high   pressure   tubular  boilers 

g I    condil  ion    ■  heap.       A.hii  ess    "I 

r..i\  2,  siati. m  A.  Cincinnati,  Ohio. 

FOR    SALE      500-horsepower    tandem    C 
pound    Fleming    single    valve,   autom: 
two     small     engines,     cheap     for    cash.      S 
Manufacturing  Co..   Ism   Third  National  B 
Bldg.,   St.    Louis,   Mo. 

FOR    SALE      25(1  horsepower    Ll .V    I 

ley  Corliss  engine.   18x12  cylinder;  engine 
small   for  our  work  and  will   be  repli 
with   one  of  greater  power.      Win.   A    C 
Milling  Co.,   Coldwater,   .Midi. 

FOR      SALE     One     75-horsepowei 
slid.-  valve.  Nordberg  cutoff,  in  perfi 
three    rope    drives   complete,    A.    ,\.    I'    Bi 
make;   one   open    beater,   7-1   horsepi 
oil    separator,      All   above    replaced   by   la 
power    plant.      Est.    s.    II.    C Ilct,    28 


ee      St..      Ni-W 


N.    .1 
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riction      Drums     and     Brak 

\  arious    Types    of    1  hose    Important    Devices    as    Used     in     Hoisting- 
engine  Practice;  Showing  How  They    Are  Constructed    and    Applied 

B~Y        WARREN        O        ROGERS 


e  s 


ngine  practice  two 
lam  parts  which  must  operate  with 
k  .it  all  times  arc  the  friction  drum 
Alien  very  heavy  material 
ing  hoisted,  the  engineer  ami  all 
.  concerned  with  the  work  want  to 
re   that    the    brake    on    the    hoisting 

1   when   it   i~ 
fer  that  he  may  know  that  the  brake 
riction  drum  are  in   working   order, 


es   with    which 
it  engages  when  thrown  into  contact. 

The  drum  is  fitted  to  turn  freel] 
■-haft,  and  also  have  a  slight  lateral  move- 
ment on  the  drum  shaft,  suffi 
contact  on  the  friction  drum  with 
force  to  bold  the  strain  of  any  1 
engine  can  hoist.     The  drum  is  m 

if  a   lever,   atta  screw . 

which    makes   contact    when    thrown    into 


menl   ol 

on    under    all    circuin- 
ijl    spring 
It    between    tl 
wheel    and     the    drum,    thi  I 

which      against      the     drum 
gradual    release.      This    friction    drum    is 
used  on  the  hoisting  engines  made  by  the 
p  my. 
of   friction   drum   is   shown 

-    lagged    with    either    w 1 

or    mineral-tan    leather.      The    spur    wheel 
which   cat 

-in  ulder    upon    the 

drum  shaft      At   the  opposite  end  of  the 

1 1-  threadi  d  and  secured  to 

i  rew,  the   end  thrust 

■■plying  the  friction  being  takin  by 

lar.       A    Mange    sleeve    having    an 

the  collar  and  the  drum  hub.  the 
flange  and  the  sleeve  having  a  number  of 
holes     -;■ 

Through  our  .,f  these  bubs  . 

and    screws    into    the    side    frame    to    pre 

vent   the  sleeve   from   rotating.     Tl 

on  the   friction  is  adjusted  by  turning  the 


EXETER    KKKTloN    t'KLM 


isable   V  r  the   operating   engineer 
ie   familiar  with   the  construction 

r    is    shown    a    friction    drum 
:isists  of  blocks  of  seasoned  hard- 

and    secured    to   a    pi 
'be    gear    wheel       On    the    drum 
cast  a  rim  having  a  beveled  sur- 
tbe   inner   side   t"   correspond   to 


gear  with  a  steel  pin.  two  Steel  plates  and 

,   the  latter  being   placed   in 

friction  nut.     These  plates  are  in 

itacles  which  should  be  kept  filled 

with   lubricatini 

The    movement    to   release   the    friction 
is   effected   by   connecting  the  end   of  the 

drum  by  ni' 
rod  and  yokes  which,  by  a   reverse  move- 


■     ufficienl 

amount,  and  t!  then  secured  by 

■'  tbi-  bi.lt  placed  in  a  hole  in  the 

frame   th  with   the  hole   in  the 

On  thi  '  nb  with  a  lei 

When  rol  directii  n 

applied;    rotated    in    the 

other  direction   the   friction   is  released  by 
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with   an 
1      This 

r  type  of   friction,  or  clutch,   is 


the  application  of  the  fric- 

to    the    hoist    put    out 

pany.      The    illustrati  tows    the 

band   brake   which    is  operated   bj    an   in- 

nl    hand   lever.     The  band 
tached  at  one  end  to  tin-  foundati< 

other  to  the  hand  lever,  tin-  con- 
nection    being    such    that    a    continuously 


and    shaft,    as    shown    in    Fig     6.      Thes 
arms  arc  connected   by  means  of  rings  t 
the   clutch    sleeves    i 
shaft,     (hi   tin-  outer   end   of  the  sleeve  II 

the   clutch  fori 

ami  i-  in  turn  operated  In   the  clutch  levc 

at    the    operator's    stand.      As    the    clutc 

movi  '1  toward  the  year,  the  lir 

I         lever  ou 


FIG.    4.       APPLICATION    OF    BANU    FRICTION 


\NOTHER  VIEW  OF  THE  HEW 


shown  in  Fig.  3.  The  clutch  run- 
on  the  drum  and  is  fitted  with  a  band 
friction  clutch  consisting  of  a  disk  keyed 
to  the  shaft  which  is  fitted  with  two  arms 
carrying  a  steel  band,  lined  with  remov- 
able bas-  -  and  having 
able  means  of  adjusting  the  friction  hand 
by  means  of  bolt  and  nut.  as  shown.     (Hie 


increasing    fore  d    to    the    brake, 

while    th  pulls    with    uniform 

strength  on  the  lever. 

Allot.  1 
in   Figs.  5  and  6,  which   show  both   sides 
as    it    appears    when    applied    to 
wheel.       It    eoiisi-ts    of    two    steel     bands, 
lined    with    a    special    material    to    take    up 
the  wear  instead  of  having  it  conn 
steel    bands.      These    bands    encircle    the 
clutch  drum,  which  is  made  a  trifle  small- 


ward,    which    actuate-    the    hell    crank 
draw    all    four    ends    of    :! 

hand  together.  This  clutch  i-  self-lock 

whether    open    or    of 

In   Fig.  7  i-  -how  11  a  type  of  pi 

ing  of  two  beams  placed  vertic 

each    partially    encircling    the    brake 

on    oppi  The    beams 

. '  loden  wearing  bh  >ck,  the 

to  the  brake   rim  conform 

mt n  '11-  <1  li\  hand  li 


DENVER    FRICTION 


arm  is  bolted  to  the  disk,  and  tl 
fulcrumed  from  it,  and  receives  it-  mo- 
tion from  a  combination  toggle  connection 
and  rockshaft,  which  is  operated  by  a 
hand  lever.  In  this  type  of  friction  the 
clutch  is  locked  in  either  the  on  or  off 
position  and  end  thrust  of  the  shaft  is 
eliminated. 


FIG.     7.       ONE    TYPE    OF     P0S1      BRAKE 


er  in  diameter.  The  ends  of  the  clutch 
band  are  connected  to  a  pair  of  lull 
cranks  mounted  on  the  rockshaft,  which 
passes  through  bosses  cast  on  the  rim  of 
the  main-drum  gear,  as  shown.  On  the 
opposite  ends  of  each  rockshaft,  carrying 
the  bell  crank,  is  forged  a  lever  arm  that 
reaches  to  opposite  sides  of  the  gear  hub 


The    types   of   brake    shown    in    Figs 
and  7  are  made  by  the  Denver  F.n^  B 
ing   Company. 

A  cork-insert  friction  is  illustra  J 
Fig.  8  and  is  made  by  the  Lidgc  " 
Manufacturing  Company.  The  gear  " 
1  f  the  drum  is  fitted  with  a  friction  <f 
r,=    shown,    in    which    are    fitted   CO   ■ 


ed 


bcr   20, 
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which  are  allowed  to  pi 

ve   the   woodi 
llthough  contrary  to  what  oni 
iso,  as  the  wood  of  the  friction  wears 

the  cork  retains  its  original  amount 


<B8«wr  ' 


kept    clean  ;    at    the    same    ti 
lubrication  i>  always  provided. 

A  friction  cm"  the  double  \ 
in  Fig.  to,  and  is  made  bj   the  (    ■ 


INSERT    I  i 


tion.    the    wear    seemingly   being 

nal.     A<   cork   will    not    burn    as 

!.    ami    does    not    slip    as 

le  cork  is  very  durable.      Another 

-  that  oil  does  not  affect  its  lie 'Id 

r   anil   trouble    from    slipp 
11}     eliminated,     even     thou 

•    on    the    friction    drum. 
.    9   is   shown    the   design   of   the 

in   used   for   tl  friction 

-pitch    -crew 

is  attached  the  lever  for  operat- 
ive screw  when  turning  comes  in 

it h  a  friction  pin  which  is  placed 


l.!IH,ERW00l>   ran 


to    the 
mil  friction 

nl  of  the  dnn 
iflicienl  to  i  ni 

make.--  i;  nd  powerful  I 

plished  b>   means  of  I  lever, 

and  nut,  placid  at  the  end 

the    drum    -haft    between    the  drum    and 
motion   to  the  drum  by  mi 

tion   arra  thai    a 

cient  to  hold  the  drum  in  gear  against  any 
h  lad  the  i  ngine  maj    I 
The  n  I  friction  is  automatic 

when  tin 

eel  spiral  spring,  which  encircles 
the  drum  shaft  between  the  drum  and 
gear  wheel,  and  the  end  prcssuri 

the  thrust  mem: 


i 


FIG.   II.    DRUM    AND  BRAKE  OF   OTTO  CAS   ENGINI 

"iin  oil   box.   and   being    submerged    in  Works.     It  is  composed  of  long  segments 

mates  wdiat  would  b.  hardwood    bolted    to    the    spur    wheel 

ses,  as  well  as  any  possibility  of  the  and  turned  to  fit  the  faced   friction   sur- 

P"  and  screw  becoming  welded,   due   to  faces  in  the  drum  flange  with  which  they 

Qi»and  friction.  As  the  oil  box  is  inclosed,  engage     when     in     gear.     The-'      friction 

matter   is   prevented   from    getting  blocks  are  arr.-n 


is    relieved    when   the   drum    is   thn 
The   spring    is   i  el   check 

bolted  to  the  . 

justmenl   when  needed.  This  sprin; 
device  removes  all   n  free  un- 

winding of  the  'drum,  and  at  the  same 
time  prevents  the  spring  from  exerting 
;i   pressure  on  the  thrust   mi 

i   an  outline  drawing 

of  an    i  i  mining    hoist.     The 

thrust    col  up    the   thrust 

when   the    friction   clutch   is   thrown   in   is 

screwed   to   the  drum   shaft.      The   friction 

1   in  a  h"N   filled  with 

grease    which    protects    them    from 

id  dirt. 

The    brake    is    of    the    differential    type. 

tends    to    tighten    it    after    it 

lias    been    applied.      The    brake    band-    are 

lined   with   bloi  ks   of  hardwood   and   are 

made    in    two  ined    b\     a    bolt 

with    in-  i    for    wear. 

The  load  is  hoisted  by  throwing  the 
drum  in  gear  and  lowered  by  applying  the 
band  brake.  As  shown,  th.  operating 
levers  are  mounted  in  a  rack  and  so  ar- 
ranged that  ih.  operator  face-  tin  -haft. 
itch  lever  i-  .- 

device,  the   speed  of  ihe  engine 
utomatically    reduced    when    the 

not    in    act ii. i i  r    when 
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An  Unexplained  Accident 


By  \V.  11.  W 


rated  at 

in   a   tubular   boiler, 

in  diam- 

inches  external 

As   this  ac- 

:lcr    would    be 
allowing     12 
r.      The 
is    indicated    by    thn 

•■  gage.    These 
form   the   trii-  plain   cast-iron 

either  high-  or  low- 
'  irms.     With   this  column 

ry   the   water   level   .1 
'■    appear 
in   the  glass,  it   is  impracti 
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Is  and  kept 
order.     The  load   is   frequently   so  heavy 
it    with    full   pressure 
(.n  the   boiler  the  point   of  cutoff  is  ex- 
tended  to  one-half   stroke. 

obliged  to 
is  plant  for  a  few  minutes  in 
the  mill,  who 
had  frequently  watched  tin  engine  and 
boiler  under  similar  conditions.  When 
the  engineer  had  been  absent  For  a  very 
short    time,    tl  to    pound 

badly,  causing  tin-  helper  to  rush  to  the 
engine  room  door,  but  he  was  afraid  to 
enter    because     water    was     spur' 

at  both  cyl- 
inder heads,  and  at  other  points.  Hearing 
an  unusual  noise  in  his  otherwise  quiet 
engine    ro  ngineer    hurri 

and   with   the   instinct    of  a   true 

ngine  from  damage 
without  regard  to  his  ,  wn  safety.  Not- 
withstanding the  loud  noises,  which 
him  of  probable  wreck,  and  the 
steam  and  hot  water  which  filled  the 
room,  he  rushed  directly  in  line  with  the 
cylinder  to  the  throttle  valve  and  closed 
it. 

Immediately  after  closing  the  throttle 
valve  he  went  into  the  boiler  room  to 
note   the  water  level   and   found  it  at   the 


FIG.     t.      OUTLINE    OF    KEY    AFTER    ACCIDENT 


IRES    ENG1NI 
RACING 

more   than   two   gages   of   water. 

liable  to  cause  excessive  priming, 
and  thr<.  lake  a  danger- 

ous  quantity    pass    over    into    the    engine. 
such    action,    a 
with     a    large     res- 
sudden 
f    water,    in    installed    in    the   main 
steam   pipe.     The   boiler   is   supplied    with 
water     i  steam     pump 

which  is  too  small  for  the  duty   • 

in    at    a    high    speed    which 
is  regulated  by  hand. 

Steam  is  supplied  to  a  !2X24-inch  en- 
gine, the  speed  of  which  is  i 
under  normal  conditions  at  123  revolu- 
tions per  minute  by  a  shaft  governor  that 
moves  the  cutoff  eccentric  across  the  shaft 
to  reduce  the  travel  of  the  valve,  which 
The  exhaust  valve. 
also  of  the  pisl  •pirated  by  a 

separate  eccentric.  Each  end  of  the  cyl- 
inder of  this  engine  is  fitted  with  a  good 
water  relief  valve,  originally  set  to  open 
at    140  pound  by  the 


-jage,  where  he  carries  it  for  a 
I  1  later  portion  of  the  running  time  with- 
out trouble  or  appa  1  Ex- 
amination of  tlie  separator  showed  that 
it  was  m  t  full  of  water.  Having  drained 
all  the  v.  ti  am  chest,  cyl 
inder  ami  exhaust  pipe,  and  as  there  ap- 
peared to  lie  no  reason  for  further  delay, 
the  engineer  proceeded  to  start  up  again, 
but  a  loud  knock  warned  him  of  trouble 
key  which  fastened  the  piston 
rod  in  the  cro  [1  proceeded  to 
shut  down  and  remove  the  key  which 
was  forced  out  with  much  difficulty.  Fig. 
I  is  a  tracing  of  this  key,  showing  its 
111    and    giving    .111    idea    of    the 

'rain  put  upon  it  when  water 
entered   I 

inch   in   this   case.      A    new   key   v. 
and  driven  in  tightly,  proving  a  complete 
remedy   t  motion   at   this  point. 

tl.er  part  was  damaged,  the  plant 
has  run  full  time  since  the  new  key  was 
put  in. 

ire  and  after  the  ac- 
cident this  engine  would  not  regulate 
perfectly  for  short  periods,  then  would 
run  in  a  satisfactory  manner  for  hours. 
During  one  of  thesi  periods  of  racing 
and  slowing  down,  the  indicator  was  ap- 
plied,   and     Fig.    2    illustrates     specimen 
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ti    under    these    condition* 
The    above    mentioned    aci  ii 
happened    during    one    of    thesi 
factory     periods,     although     there     is    no 
p.  sitive  pri iof  of  it. 

When  diagrams  hi  1  pn  send 

1         ■  rver  of  such  matters  usual- 
ly   rem.!' ' 

not  correctly  adjusted,  but  this  is  not  11 
essarily   true,   and    in    tin    writl  ' 

hatever  either 
gainst    the   above   assertion,  unless 
all    conditions    are    known    and    measures 
have    been    taken    to    produce    positive   re- 
sults. 

In  this  case  the  engineer  considered  it 
unsafe  to  run  the  engine  with  the  throttle 
valve  wide  open,  as  there  was  danger  0' 

■  il  causing  a  wrei  I 
he  throttled  the  pressure  ami  while  rim 
ning  under  these  conditions  the  diagram: 
shown  in  Fig.  3  were  taken.  They  do  no 
indicate  an  economical  condition  of  af 
fairs,  but  their  evidence  i~  in  direct  op 
position  to  Fig.  2  so  far  as  adjustmen 
of  the  cutoff  mechanism  is  cone. 


ri(i.    -1.      GOVERNOR    GIVING    LONGEST 

Another  point  to  be  considered  in  tl 
connection    is   the   claim    commonly  ma 
to  tli'    effect   that   when  an  engine  is  re 
ning   under   conditions   shown   by   Fig. 
the   boiler   is   much    more   liable  to  prii 
than    it    would    be   if   an    equal    volume 
-team  wete  tak<  11  for  both  ends 
inder.     The  philosophy  of  this  argument 
that   when  the  cutoff  valve  on  one  end 
held  open  longer  than  the  other,  it  crea 
a    sudden    demand    for    steam    that   can 
water    to   come   with    it.      It   is  possible 
this   thcorj    to    be    realized    in   practice 
the    cutoff    took    place    at    about    one -1 
stroke  on  one  end,  and  one-eighth  on 
other,  or  at  least  it  would  be  more  lia 
to    cause    excessive    priming    than    if 
same   1-  id    w  en    1  quallj    distributed. 
why    is    it    that    nobody     seems    to  bell 
that     water    would    come    over    in    la 
quantities    if    the    same    engine   carric ' 
load  that  called  for  cutting  off  at  one!  I 
stroke  on  both  ends  of  the  cylinder?  S 
ly     if    such     action    on    one    end 
trouble,   the   same  condition   on  both  •  ' 
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should    result    in    more    trouble,    but    it 
t,  hence  then  son   for 

s  that  ii  doe-  not  cause  priming, 
planation  of  the  conditions  which 
;    the   diagrams   shown    in    Fig.    2 

I  both  interesting  and  instructive. 
V'ig.    4    illustrates    the    governor    of    this 

II  iIk    position    that    it    tak(  -    1  1 

•Me   point   of  cutoff. 

A'ith  thi>  type  of  engine  the  point  of  cut- 

■  ff   is    changed    by    shifting    .111    eccentric 

e    shaft,    nr    in    other    word-,    by 

the  throw  of  the  eccentric.  There- 

<  n   the   engine   1-   at    r<  si    the   ec- 

entric  takes  a   position   directly  opposite 

The  point  to  be  noted  is  that  while  the 

-     wheel     and     the     eccentric     re- 
•  igether.    their    relative    po 
every    time    that    the    load    varies, 
ivs    that     there     i- 
■it  of  the  pans  although  the  swift- 
ing governor  wheel  doc-  n 

bo    observed.       1 

friction,    and    unless    the    rubbing 

are     lubricated,     there     will     be 

friction   to   prevent    free  operation 

This    i-    exactly    what 

rouble   in   this   case,    for   al 

-  careful,  he  did  not  oil  the 
d  until 
-nor  failed  to  operate  properly. 
for  this  omission  is  found 
fact  that  these  parts  are  not 
>een  unless  the  machine  is  taken 
In  this  connection  it  will  not  be 
lace  to  say  that  while  sp< 
1  other  device-  for  holding  and 
-il    may    ser\c    a    useful    p 

.  it  is  a  good  idea  to  use  a 

n    squirt    can    for    oiling    a    shaft 

:!    is  then   possible  to  know 

t    bearings    are    oiled,    whil 

romplieated   devices   that   are   used 

ling  dust,    etc..   exclude    1 
re  unprofitable  and  unsatisfactory 
n  ice. 
Iri  ady  stated.  Fig.  4  is  in  • 
the  longest  point  of  cutoff,  and  in 
keep    it    there    strip-     of 
ned    in    place    at    A    and    B.      If 
is  now  admitted  to  tin 

the   fly- 
sufficient    load    is   put    on    to   admit 
K  the   throttle  valve   wide   with- 
tly   exceeding   the   normal 

taken  with  an  indicator. 

•hat  the  point  of  cutoff  is 

both    ends   the    evidence   is 

ive,   but    if    not.    adjustments    that 

.ke  them   even   ought    to   be   made 


•t  ascertaining  the  setting  til 

pounds  and   the  point 

a   flat   end   exactly    1/16   inch    square. 

cement  is  considered  to  be  set  when 

needle  fails  to  make  an  impression  on 

point     gently     to     the     sur- 


a 


% 
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MY     HACK    AXIi    BRACIN      MY     FEET,    I     PULLED    II     BACK 
AND    THEN'    LET    IT  SPRING    AGEN    THE    BOILER    HEAIp" 


The  Tale  of  an  Ex-Boiler  Inspector 
Bv   F.   R 


He  was  a  thin,  nervous-looking  in- 
dividual, and  1  tried  to  figure  out,  as  he 
-at  opposite  me  at  the  writing  table  in 
the  utile  countrj  hotel,  whether  it  was 
hi-  bright  eyes  and  young 
tine-,  or  his  snow-white  hair  which  was 
telling  the  truth  in  their  contra* 
-tor_\  of  in-  age.    Once  when  I  rai 

mi  my  writing  1  caught  him  look- 
ing   full    at    me. 

"Boiler  inspector?"  he  asked. 

I    nodded 

"Many  a  report  like  that  I've  made  out 
myself." 

"Been  in  the  business,  eh?" 

"Yep." 

n  iw?" 

"Well   -sumthin'       different,       anyhow. 

Say.    i-    old    Griffin    -till    on    the 

Griffin  had  been  our  chief 
•hi  was  still  "on  thi 
him  so. 

"Put    in    there    that    Charlie    Evans    is 
here    and    saj  -    '1 1'  II 

I  added  his  messag  r  which 

I  was  writing  and  sealed  it  up  with  my 
report.  Seeing  me  free  he  offered  me  a 
cigar — he  was  smoking  a  pipe  himself — 
and  went  on  talking  of  the  days  when  he 
was    in    the    bi 

some  of  my  own  territory  and  knew  a 
lot  of  my  boilers  and  the  men  who  ran 
them.  Finally  my  cigar  ran  out  and, 
with  the  thought  of  buying  some  more.  1 
toward  the  little  barroom  and 
-aid  : 


"Will  you   have   something?" 

"Nope,"  he  ! 

look.    "I    don't    tech    it.      And    say.    if    you 
don't  mind  a  hit  <  if  advi  ne  who's 

bin    there,    you    better    let    it    alone    your- 
self.    Ii  h   boiler  inspectin'." 
"Oh.    I    don't    drink    any    to    speak    of," 

if  to  the 

bar   for   my   cigars,   "and   I   never   touch   it 
on  duty." 

"No,  neither  did  I.  neither  one,"  he  re- 
turned, putting  the  cigar  which  I  offered 
him  into  his  pocket  and  refilling  his  pipe; 
"hut   I    got  hit   just  the  same." 

"fed     away    a     few     minutes     ro- 

i    turned  to  me  suddenly  : 
will   you   take  a  tip   from   me   that 
may    save    your    life    sometime?" 
-  nted. 
"Alw  ole    plate    into 

the  hoiler  with  you." 
"What   for-" 
"Then  some  chump  won't  put  it  on  and 

:    in." 
"Vou    don't    think    anybody    could    gel    a 
manhole    plate    on    without    my    stopping 
I 

He  pointed  significantly  to  his  blanched 
hair   and    -aid  : 

■hat  ?     They  did  it  to  me  ;md  that's 

what   done    it.      Yes,    Sir.      Made    an    old 

man    of   mo   in    an    hour:   but   the   longest 

hour  and  the  damnedest  hour  that  a  man 

pent." 

"Had   a   grudge   against 

see.  1  was  a  young  feller 

Never    drinked    much    and 

'never  on  dut]  '  P'raps  that's 

n  that  what  I  drinked  that  night 

in  me  50,     I  was  lonesome  around 
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I   sat  in  with  some  of  the 

game   kep' 

up  till   pretty   late,  and   by   the   rime   I'd 

drinked   up  all   the  booze   we   played   for 

and   smoked   all   the  cigars,    I    felt   a   bit 

u  hen  I  went  to  bed, 

though.     I   remember  that  my  feet  felt  as 

isin'  up  after   I'd  laid 

but      in      the     mornin' — ugh  !  —  I 

couldn't    raise    my    head    without    gettin' 

in'  sick  to  my  stumick,  an' 

everythin'  turnin'   black   on   me. 

"Well,  I  tit   it  off  the  best   I  could,  and 

after  a  little  I  got  down  to  the  mill  and 

into    the   boiler,    but,    Lord!    1    w 

I    had    to    come   out    two    or    throe    times 

and   heave    up      I    stuck    to   it.   but   when 

1   was  workin'  on   the  front  head  braces 

my  hammer  slipped  out  of  my  hand  and 

went    rattlin'  down   between   the   shell   and 

■  and   I   was  ike  and 

fell    with    it.'    and    laid   my   head 

n    niy   arm    to   sort'er    fight    off   a 

spell  and  yet  myself  together. 

1  know  how  1   ng  it   would  have 

Ftcr    that    but    I    woke    up    with    a 

stitled    feelin',    strugglin'    for    my   breath. 

The  candle   had  and  there  was 

the  gurglin'  and  lappin'  sound  of  runnin' 

the  tubes  below.  I  scrambled 

for   the   dome.     My    God!    The    manhole 

sed    tie.ht.      1    was   bottled    tip   and 

they  was   tillin'  the   boiler. 

"Well,  pardner,  I  ain't  bin  treated  the 
best  in  the  world,  but  I've  got  nuthin' 
agin  any  man  that  would  make  mc 
want  ter  see  him  go  through  what  I  went 
through  then.     I  sen  1  lied  like 

a    madman.      1    kicked    and    pounded    agin 
11    but    my    -  and    fists 

didn't   make   ni  of.      My 

hammer   was   gone  and    I   hadn't    brought 
bag  in.     1  laid  down  on  the  tubes 
and   felt  down  at  thi  water- 

hot  water — was  more  than  half  way  up 
of  the  tube;  and  risin'  fast.  The  only 
hole  between  me  and  outdoors  was  the 
one  through  the  pet  cock  of  the  water 
gage,  and  out  of  this  what  little  air  1 
had  left  was  oozing  as  the  water  drove 
it  out.  T  put  my  mouth  to  thi 
connection  of  the  gage  and  yelled  like- 
mad.  P.angs  and  scraping  agin  the  fire 
Id  mc  that  they  was  puttin'  in 
a    fire.  Ii  '1    like    a    live 

\'ot  merciful  and  quick  like  them, 
but  slow  and  lingerin'. 

I   laid   down   and   cried   like   a   kid      I 

of   the   things    I    had    read — men 

:  lers    slippin'   into 

tanks  and  all   that.     I  wondered 

what  they  would  think  had  becon 

'  I  wa>  in  there  and 
open  me  up.  or  would  they  think  I  had 
run  away  and  go  on  makin'  steari 
until  some  other  inspector  came  and  found 
what  was  ],  ft  of  mi  ?  Gee!  what  a  re- 
port he  would  have  to  make  out.  What 
a  story  there  would  he  in  the  papers.  I 
thought  of  my  folks  and  wished  T  had 
been  better  to  them.  I  wondered  how  I 
could  meet  It  when  the  end  come.     Wasn't 


there  some  wa>  I  could  end  it  all  before 
it  got  too  had'  Mow  would  it  come? 
I  would  get  up  there  on  the  braces  out  of 
the  scalding  water  but  the  steam — ah! 
I    should    lie    suffocated    before    that. 

"I    felt    agin    for    the    water.      It 
lo    the    second     row    of    tubes.       It     would 
s... hi    show    in    the    B  and    then 

tiny    would    light   her   up.      1    lagan    to  lose 
my    senses.       I     scampered    around    like    a 
razy.     1   yelled  and 

cussed   and    prayed   and   cried. 

"All  of  a  sudden  there  was  a  rattlin' 
noise  among  the  tubes,  as  a  chisel  that  I 
had  been  usin'  on  the  brace  pins 
through.  What  a  fool  not  to  have  thought 
of  it.  With  that  1  might  have  tapped  the 
shell  hard  enough  for  them  t"  hear.    And 

now    c\  eii  that  was  g, 

"Bui    it    put    an    idee    into    my    head.       I 
i;  workin'  on  a  pin  brace  that  was 


felt  good  when  I  heard  the  bang  of  a 
wrench  on  that  manhole  and  some- 
body commence  to  hack  oil"  those  nuts? 
'1  here  was  never  anythin'  felt  hitter  t,, 
anybod}  than  that  first  breath  of  fresh 
air  when  lite  manhole  plate  come  in  ami. 
you  bet  ycr,  I  wasn't  long  a-follering  of 
11   out. 

Well,  it  upset- me  quite  a  bit.  They 
kep'  me  ill  a  hospital  for  .1  sped  afterwards 
and  the)  tell  me  now  that  I  mustn't  think 
about  it,  but  seciii'  them  report  blanks 
and  knowhf  you  was  liable  to  get  ketchctl 
the  same  way,  I  wanted  to  for,  warn  y,  • 
T  always  sets  my  nerves  on  age  to  think' 
about  it." 

1  answered  with  a  shudder  that  my  out 
ner\es   were   pretty   well    si  rung   up,  too. 

"Well,  if  you're  still  minded  to  ha\i 
that  drink  yon  mentioned,  it  might  (!■ 
us    both    good,"    he    suggested,    getting  111 
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loose  when  my  hammer  dropped  .and  had 

driven  out  the  pin.  If  I  remembered 
right  it  was  in  the  front  head.  Which 
front  head'  1  was  in  .a  swirl 
and  had  to  figure  it  out.  Safety  valve 
rear.  I  felt  along  the  top  to  the  first 
nozzle  that  I  came  to.  It  was  the  steam 
outlet.  I  followed  along  to  the  head  .and 
groped  in  tin-  dark  for  my  loose  brace. 
By  this  time  I  was  fightin'  for  my  breath. 
My  heart  was  pumpin'  like  a  steam  drill 
and  I  was  stranglin'  for  air.  I  tried  a 
dozen  before  I  came  to  it:  some  of  them 
two  or  three  times,  maybe;  but  I  struck 
it  at  la-t.  l.yin'  upon  my  back  and  bracing 
•  I  pulled  it  back  and  then  let  it 
spring  agin  the  boiler  head.  If  it  made 
as  much   noise  did   in    1    was 

saved.      If   it   didn't — well,   the   water   was 
pretty  near  to  the  top  of   the   tubes  as  I 
my  back  on   them  and    1   knowed 
that  they  would  be  lighten  the  fire. 

"Say,    "Id    man.    can    you    imagine    if    I 


and     leaning     toward     the     barroom, 
don't    ordinarily   tech    it.   and   don't   ad\ 
it.   specially   'on   dun.'  as  you   say;  bill 
seems  to  he  the  only  thing  to  sti 
nerves   when  you  got    to  iliinkiif  about 
And    when    we    reached    the   little  I 
the   keeper   handed   Charlie   down   a  bo 
of  red   liquor  and  asked   me  what   I   WO 

have 


Both  the  new  American  "DreadnOUgh 
of    26,000    tons    displacement,    for    wl 
ci  mtrai  1-    wi  ri     recently    aw  at  di  d 
In    equipped   with   Parsons  turbirt 
New   York   Shipbuilding   Compart 
is   to   construct    the   "Arkansas."  was  I 

ed  sonn   tinn    ago  that  turbine-  ' 
installed.   Decision  as  to  the  motivi 
for    the    "Wyoming."    to    be    constru  « 
by    the    Cramps,    was    postponed    ten  '- 
rarily,    but    the    decision    has    been   "  ' 
to     use     the     Parsons     turbine. 


fctober  a6,  tyoy. 


POWER  AND    rill-.  ENGINEER. 


A    Modern    I 


Chi 


ce     Plant    in 

An    Interesting     Description    of    the    Model    Edgewater   Plant    of    the 
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Of  all  the  industries  which  have  come 
)  the  front  so  rapidly  in  the  last  twenty 
ears,  not  one  has  made  such  rapid  strides 
-  that  of  making  ice  by  machinery.  Be 
.ire  plants  wire  installed  to  freeze  water 
rtificially,    ice   had    to   be   obtained    from 


lakes  and  rivers  in  the  winter,  and  then 
stored  in  ice  houses  for  summer  use.  This, 
however,   could    he   done   <>til>    in 

for  in  this  country,  below  the 
nd  Dixon  line,  the  weather  never 

d  em  ugh  for  any  length  of  time 
to  freeze  rivers  and  allow  ici  to  1"  pulled. 
As  a  consequence  ice  in  the  Smith 

n  hard  to  gel  and  extremely  ex- 
pensive. The  only  way,  heretofore,  of 
getting  ice  into  the  Southern  States,  was 
to  send  it  down  from  the  North,  but  the 
extreme   waste  due  to  melting,  the   large 


ci  si  of  shipping  on  account  01  the  distance 
and    .treat     weight,     and     the    difficult}     of 

keeping    it.    made    this    not    onlj    a    very 
expensive    scheme,    bui    also   a    verj    im- 

1 Since   the   invention   of 

ting  machinery,  this  problem  has 
readily  been  solved.  Ice-making  stations 
are  rapidly  being  erected  throughout  the 
country,  and  especially  in  thi 
such  an  industry  proves  very  profitable. 
Inasmuch  as  this  process  is  as  yet  very 
idvancemenl  has  already 
been  made  in  the  development  of  these 
refrigerating  stations,  and,  although  it 
cannot  be  said  that  any  of  the  plants  are 
out-of-date,  still  there  are  a  few  which 
do  not  possess  all  of  the  modem  equip- 
ments i  ms  which  have  hem 
lately  installed  most  modern 
ice  plants  in  the  country  is  the  Ed| 
plant  of  the  Ki  Ice  Company. 
«>f  Chic-  '  ml  was  built  in  the 
early  part  of  1907.  The  York  Manufac- 
turing Company  furnished  all  the  refrig- 
erating 1  pei  vised  the  en- 
tire erection  of  the  station,  while  Messrs. 


No.  3  Ice  Storage  Room 


3    E 


No.  2  Ice  Storage  Room 
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consulting   en- 
ned  the  plant.    The  building, 
which  i  •  high  and  more  than 

located  on   i 

and     Berwyn 

l'lic    lir-t    pro- 

for   this   plant 

near  to  a  railroad  in 

order  that  coal  might   casil)   be  obtained 

and   the  awaj       As 


manufactured  from  the  exhaust  steam  of 
-1  pumps,     l'lu-  main 

of  ilie  Knickerbocker  Ice  Companj  in  its 
gel  the  ice  as  pure  as  il  is 

•    this   the 

water    is    tillered   and    retdtered    and    soft 

ened,  in  order  to  get  as  good  results  as 

under  the  conditions  existing   in 

the     plant.       The     sweet     water     which     is 

used    in   making   the    ice    is    tested    daily 


the  purpose  of  removing  all  the  urease  and 

oil  fri  mi  the  exhaust  steam,  obtain.  1 

the   cylinders   oi    the   engines.      From   the 

.1     the    exhaust    is    pip.  'I     to    m 
Worthington    surface  condensers,  each  of] 
which   has   500   squan     feet    oi   condensing 

pera 

which  the  cooling   water  enters  and  leave; 

;.H  and    uo  degree! 

Fahrenheit,  respectively.      The  steam  aftci 


■ 
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quence    the    station  '    on    the 

Chicago,  Milwaukee  &  St.  Paul  railroad, 
from  which  three  tracks  run  into  the  yard. 
The  entire  plant  is  built  of  brick,  with 
cement  floors,  both  in  the  boiler  and  en- 
gine rooms.  The  most  noticeable  feature 
of  the  plant  is  its  simplicity. 

Manufacture  of  the  Ice 
All   of   the    ice   made   at    this    plant    is 


by  the  chief  engineer  for  hardness, 
causticity  and  alkalinity,  and  if  his  results 
prove  unsatisfactory  or  abnormal,  the 
charges  of  lime  and  soda  in  the  Kennicott 
water   softener   are    changi 

The  exhaust  steam  from  the  engines  and 

pumps  is  piped  to  a  main  underneath  the 

main   floor,    from   which    it   is  brought  to 

the    mezzanine    floor    through   a    specially 

1  York  oil  separator,  installed  for 


being  ci  mdensed  is  drained  to  a 
or    oil    skimmer,    from    which    a 
4.1 1  by  5-inch  Snow  pump  forces  tl 
water  to  the  reboiler.     The  rebi  il 
30x16x9   feet,   is   on    the    floor   al 
mezzanine,  and  contains  the  rebo 
is   a   large   metal-lined   tank   -'4   feet  n° 
and  4  feet  wide  fitted  with  steam  coil-"" 
supplied  with  a  patent  regulator  and  !  "' 
ming  device,  which  may  be  adjusted   "" 
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eight  in  this  station.     In  order  to  insure 
,1   filtration   the   water   is  passed 
1  then  i- 
1   in    the   remaining   tout 
the  eigl  <  water   is  di 

tank  on 
anine  tl. .. >r.  which  i-  pro>  ided  with 
:i  direct-expansion  ammonia  v- « > i  1 .  the  tank 
being   n  nch   iron.     Fri 

tank    the   sweet    water   is   drawn 

through  a  centrifugal  water  pump,  made 

Platl   Iron  Works,  and  direct-con- 

orsepower, 

m   motor.     This  pump  agi- 

irage  tank  and 

forces  it  through  coils  of  the  double-pipe 

style,  employing  the  direct   expansion  of 

the   ammonia 

still   more.     After  passing   through  these 

.    water  is   forced  through   No.  5 

International   paper  >f  which 

•  tiled  in  this  plant.     The  water  is 

ivcred  to  the  autom 

and  into  the  cans,  where  it  remain-  until 


I   tlnor.     The   sweet   water  after 
boiled   and    separated    from 
the  oil   flows   by  gravity    I 
ipes  or  flat   coolers.     The   sweet 

ooled   here   by   flowing   tl 
ibe  pipes,  tlic  water  being  cooled 
iter  flowing  in  the  other  direc- 
The  cooling  wat<  1  !   from 

derneath  the  plant,  about  40° 
although  the  pumping  is  done 
a  depth  of  225  feet.  A  \V  B. 
e-acting  deep-well  pump  having 
f  24  inches  with  a  21  '.-inch  pipe 
t,    top    and    bottom,    and 

■    b   lions  per  revolution,  and 
at   20  revolutions  per   minute,   is 

•,eet    water    flows    through    five 
ling    coils,    12    pipes    high 
2-    and    i'  J-inch   gal- 
oping.    After  the  water  has  been 

through  charcoal  lilt. 
.rd  York  type,  of  which  there  arc 


FILTERED   WATER-PIPING    DIAGRAM 


-To  KcgolBtor  Vat"  on  Stem 
Line  to  Comprenor 


Steam  V»lre  controlled 

rl  In  Air  Line         'Qi  t 


COMPRESSED  AIR   PIPING 


I  he  am. unit  of  water  entering  the 
cans  is  controlled  by  patent  re 
After  the  cans  have  been  filled  with  water 
they  are  lowered  into  the  brine,  which 
ds  the  ammonia  expansion  pipes, 
and  all- 
ot' time  it  tak.  can  of  water 
is  approximately  forty-eighl 

used  in   this   station  are    I 
22'  j  by  58  inches,  each  making  4'" 
of   ice;    the   capacity    of    the    plant    being 
I.VSO  cans.     After  freezing  the  cans  are  re- 

pneumatic  hoists,  the 

r  being   furnished  by  a    11 

and  it  by  12  Westingl  mpressor 

of    the    locomotive    type.      The    cans    are 

nsferred  by  means  of  a  traveling 

I  of  the  freezing  r.  .<  in, 

where   they  are   lowered    into   dip   tubs   of 

warm    water    to    loosen    the    ice    from    the 

sides  -f  the  cans.    The  ire  is  then  removed 


• 
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ni  tin-  dumps,  which 
tumble   ■  How   the   ice   to   sli«I< 

■ 

Tin    I  ki  I/is.,  Room 
The  fn  •  arc  two  in  number, 

I,  each  being  6 
feet,   :itkI   containing 
feel  of  i '  :  - i 1 1 o  1 1  ammonia  piping,  placed  in 
i-   between    rows   of   cans ; 
the  lank  i-  fitted  to  accomi 


monia  which  contains  no  water,  is  placed 
in  two  cylindrical,  horizontal  receivers  28 
inches  in  diameter  and  <>'  .•  feet  long,  and 
kept  there  under  a  pressure  ranging  from 
JS  pounds.  From  the  receivers  the 
ammonia  is  allowed  to  flow  through  a 
back-pressure  or  pressure-regulating  valve 
ries  of  ammonia  coils  surrounded 
bj  brine.  The  pressun  on  tin  ammonia  is 
reduced  in  these  coils  and  the  ammonia  in 
expanding    takes    the    necessary   heat    For 
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ing  int.i  tin    compressors  at  a  pressure  of 
15    pounds,    i-    compressed    to    about    150 
pounds,  and  is  then  forced  through  an  oil 
trap  into  the  ammonia  condensei 
inn   coils,    which    consist    of   28   stands  ot 
the  double-pipe  type,   i'4-inch  and  .'-inch 
1  j   pipes    high   by    19    feet    long,   with   re  | 
wash  headers.     Their  capacity  is  350  ton 
refrigeration  of  water  at  60  degrees  Fan- 
renheit      The    inner    pipe    of    these    coil  I 
contains    the    mixture    of    well    water   am 
city    water.      The   outer   pipe   contains  th    . 
ammonia   gas,   which   has  Income  nreatl 
heated   by  being  compressed  and  must  no\ 
be   cooled.      In    the    York    system   of  r< 
frigeration   the   directions   of  the   How  c  • 
the     cooling     water     and     the     ammotli 
through  the  pipes  are  opposite.     When  tl 
gas  has  become  sufficient  1)    cooled  t<\   tl 
water    it    is   condensed    into   a    liquid   ai 
drained    to    the    receivers,    from    which  tl 
ammonia  goes  through  the  same  pi  » 
order   that   the  ammonia   gas  ina\    he  pi 
fectlv  free  from  oil,  which  is  used  fur  hi 
ricating  the  compressor  cylinder,  ii 
sary  to  employ  oil  traps,  as  stated.. 
designed  for  the  purpose  of  rcmo 
entrained    oil.      For   this    purpose    two 
traps,  one  on  each  discharge  line  from  1 
compressor,  are  used  in  this  station.    0 
of    the    attractive    features    in    all    of   1 
ammonia  and  steam  piping  is  the  f 
system   of   pipe   insulation.      All   the  lii 
are  insulated  with  Keasbcy  &  Maltison 
per  cent,  magnesia  pipe  covering. 


cans.  Each  tank  is  divided  in  the  center 
by  a  partition  running  the  full  length  of 
the  lank,  with  an  opening  at  the  lop  at  one 
end  anil  one  at  the  bottom  of  the  other 
for  the  circulation  of  the  brine. 

Two  vertical  brine  circulators  are  used 
on  each  tank,  the  circulato 
crated  by  three-phase  jjo-xolt  3-horse- 
power  Westinghouse  induction 
The  circulator-  are  of  the  standard  York 
nit;  specially  designed  centrifugal 
p. imps.  Two  Curtis  pneumatic  hoists  are 
employed  in  the  freezing  room,  the  air 
coming    from    the    af  omotive- 

type  air  compressor,  with  a  conn. 
a  motor-driven  auxiliary.  Tin-. 
are  capable  of  lifting  two  41 

them  to  any  portion  of  the 
room. 

The  Ammonia    Circuit 
.The    process    by    which    the    water     i- 
remely   simple,    bein 
on   the  principle  that  the  compression   of 

mechanical  means  cause-  its  tem- 
perature  to   ri  versa,  the  ex- 
pansion 1                                 mperature.    By 
rid   then 
ii  irbing  heat  from  the 
surrounding    medium,    a    chan.ee    of    heat 

obtained  which  can  result  in  a 
very  low  temperature.  In  this  plant  the 
ammonia-compi  m  is  used,  cm- 

ploying  anhydrous  ammonia  as  thi 
medium.     Anhvdrous   ammonia,   that   am- 


To  Cooling  Towef- 


COOLING-WATER   PIPINI 


tngi    from  the  surrounding 

medium.     Inasmuch   as  ammonia   boils  at 
'--  below  zero,   a   m  r-    cold   tem- 
perature i-  realized. 

The  gas,  as  it  leaves  the  expansion  coils, 
is  drawn  into  two  gas-compression  pumps 
of  the  vertical  single-acting  type,  with 
-'4     inchi  i     .?(>     inches     stroke, 

fitted    with    cooling    jackets   and    properly 
I  lie  pumps  are  fitted  with  special 
ammonia  stop  valves.    The  gas,  after  pass- 
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The  cooling  water  used  in  this  pi; 
obtained,  both   from  the  400-foo: 
fore    mentioned    and    from    a   4-1 
supply  pipe.     Two  service  pump- 
ployed      alternately      for     circulal 
water  through  the  cooling  coils 
densers  and  over  the  cooling  tow 
one    of    these    pumps    is    sufficiel 
to  do  the  work,  hut  one  is  held  in  ri  r^< 
for  cases  of  emergency.      The  •' 
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ig  pump  is  made  by  the  American  Steam 
'ump  Company,  and  i-  of  the  Marsh  type, 
o  and  14  bj  20  inches,  with  10-inch  sue- 
on  and  8-inch  discharge  conned 
-inch  riser  carries  the  cooling  water  10 
ic  flat  coolers,  where  the  tempcral 

■  water   is    lowered.      The   other 
amp  i>  of  the  two-stage  centrifugal  type, 

the  American  Steam  1'unr 
iny.  \\:tli  7-inch  suction  ami  6-inch  dis- 
I  he  pump  is  direct- 
inncctcd  to  a  three-phase  60-cycle  240- 
>lt  40-horsepower  Kairbanks-.Morsc  in- 
iction  motor,  which  is  provided  with  a 
paratc  starting  b  \      The  cooling  water. 

-  maintained   at   a   pressure   of  40 

g    through    the    am- 

onia    condensers,     sweet-water     coolers 

id  the  steam  condensers,  where  its  tem- 

•rarurc   is   raised    from   about   So   t"    i.;o 

of  the  build- 

g   through    a    10-inch    riser   and    into    a 

.  •  and  4  b>  oS;;  feet,  which  has  a 

l>pc  of  one  foot  in  eighty,  and  is  allowed 

pass  over  the  cooling  tower.  Part  of  the 

..iter    is    allowed    to    go    ii 
'.<  tub-  after  leaving  the  Hat  coolers  and 

■   it   i-  directly   pumped   thr 

nch  line  to  the  jackets  around  the  gas 

rs.      The   trough,   on    the   gravel 

ugh  which  the  heated  water  runs, 

lined  and  extends  the  full  length 

rage   rooms.  240  feet,   the   water 

pt  in  constant  agitation  by  means 

Hie  cooling  tower  coi  number 

-  made  1  f  l-inch  hoards,  placed 
,  inch  apart,  the  boards  on  alternate 
running  at  right  angles  to  each 
Water  falling  on  tin-  top  shelf 
'  nigh    the    cracks    and    over    the 

the    shelve-    below,    failing 
n    ir  at  the  bottom,  being  cooled 
-<    again.     The  water 
tower  at  about  80  degrees  Fah- 
•  >wcr  i-  .12  feet  high 
a   width  of  d   feet  at   the 
:   feet  at  the  bottom,  making  a 
etween  Go  and  70  degrees.     The 
underneath  the  tower  i-    . 
12  feet  high. 

[.-HANDLING     APPARATUS 
screenings    is    the    coal    used    in 
in.       \n    average   of   2S.5    I 
I   per   day.      The   coal    i-    -hipped 
mt   via  the  Chicago.    Milwaukee 
I.  and  is  -witched  into  the  yards 
rthern  end  of  the  station.   Lab-  r- 
'  the  coal  through  a  2-foot  chute, 
rries  it  to  a  30-foot  coal  elevator 
Bartlett   &   Snow   Company 
I   220- volt  three-phase  60-c 
•r     Fairbanks-Morse     induction 

■  rates  the  elevator,  which  pa-scs 
trge  sprocket,  the   teeth   of  which 

Hit    the   link-   of   a    chain   on   the 

'he  coal  buckets.     The  induction 

back-geared,  the  gear  ratio  being 

The  large  gear  is  on  the  same  shaft 

•'-   small  pulley  to  which  a  larger  pulley. 

-  the    elevator,    is    belted.     The 
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•r  dump  the  . 
the   chain   drag,   which   Carrie-   th. 
the    bunker-.      A    -mall       .inch    pipe    de- 
livers  water  through   -i\  00025-inch   holes 
onto  tli.  titers  the  bunk 

ing  it  the  proper  percentage  of  moisture. 

The   coal   can    be    made    to    fall    in    am    of 

- 
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COOLING-TOWER    ARRANGEMENT 


m 


ASH-HANDLING    DEVICE 

the    four    bunkers    by    opening    the    chain 

one     The  ci 
ers  are  10  and  to  by  12  feet  and  allowing  45 
cubic  fei  lie  ton,  each  bunker 

capacity    of    106.4    tons.      The    chain    con- 
veyer    is     driven     by    a     three-phase     5- 
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lirbanks-Morse 
induction  motoi      Each  boiler  when  run- 
ning  at    mil  load  consumes  about   5  tons 
I  [ier  eight  hours. 

Handling  '»    \  ■  b 
\  vacuum  or  "suction''  system  devised 
bj    llson   Brothers  &   Co.,  Chicago,   takes 

eare  of  the  ashes.  The  ashe-  drop  into 
[lit-  directly  underneath  tin-  boilers,  each 
pit  being  provided  with  a  6-inch  pipe 
through  which  the  ash  i>  conveyed  to  an 
elevated  ashbin,  b)  means  of  a  No.  7 
Sturtevanl  exhaust  fan  operating  at  2575 
revolutions  per  minute,  and  which  can 
create   a    suction   of  1    (he    in- 

take and  ha-  a  capacitj  to  deliver  2180 
cubic  feet  of  air  per  minute,  consuming 
10  horsepower  Upon  entering  the  bin, 
the  ashes  are  sprayed  with  water.  ■ 
the  dust,  and  are  allowed  to  fall  to  the 
bottom  of  the  bin.  The  air  passing  around 
the  baffle  plate  i-  drawn  to  the  exhaust 
fan  and  out  to  the  atmosphere,  the  fan 
being  direct-connected  to  a  three-phase  40- 
horsepower  back-geared  Fairbanks-Morse 
induction  motor.  The  bin  is  8  feet  in  diam- 
eter by  8  feet  deep,  with  a  45-degr 
at  the  bottom.  By  operating  a  slide  at 
'  im  of  the  bin  the  a-bes  fall  into 
a  wagon,  to  In-  carried  away.  When  a 
boiler  is  running  at  full  load,  r.ioo  pounds 
of  ashes  are  given  off  every  eight  hour-. 
One  of  the  accompanying  views  shows  the 
construction  of  the  ash-handling  system. 
This  tower  is  located  about  20  feet  from 
the  northern  extremity  of  the  station. 

The   Electrical   Equipment 
The  main  generating  unit  is  a  Crocker- 
Wheeler    75-kilowatl    three-phase    240-volt 
■r   running  at   277   revolutions  per 
minute  and  furnishing  current  at  tio  cycles. 
The   machine   has   a   star-wound   armature 
and    a    revolving    field     magnet     with     26 
mnectcd  to  a   12X  15- 
inch    Skinner   engine.      The   exciter   i-   on 
the  same  shaft  and  delivers  current  at   125 
volts.     This  exciter  i-  a  compound-wound 
machine  and  rheostats  are  provided  on  the 
switchboard    for   adjusting   the   voltage   in 
both  the  shunt  and   series   field   windings. 
The  exciter  has  a  capacity  of  3.8  kilowatts, 
and   its    full-load   current    is   30.4   amperes. 
The  alternator  furnishes  power  for  the 
entire     plant,     comprising     twelve     tbree- 
nduction    motor-,   and    current    for 
the    incandescent    ami    arc    lights.      The 
from    1    to    40    horsepower 
and    operate   at    220   volt-.      The    lights   of 
the    -tat ion    are   all   connected   between    the 
main   wires   and   the   neutral    ("star"  dis- 
tribution).   An  auxiliary  engine  and  gen- 
erator  are  installed,   which   consist   of  an 
11x14   "Ideal"   engine,   of   the   piston-valve 
type,  made  by  A.  I..  Ide  &•  Sons  Company, 
running  at  275  revolutions  per  minute  and 
In  bed  t.  1  volt  Bo-cycli 

kilowatt  Bullock  generator     The 
exciter   f  -bunt-wound 

and  is  direct-connected,  delivering  current 
at  120  volts.    Full-load  current  for  this  «- 
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( )ctober 


Roth  the  alternator 
rmal   speed  of 
minute. 

has    been    in- 
stalled but  on  the  difficulty  in 
te  smaller  ma- 
chine, they  arc  never  run  in  parallel    The 
enty-two  hours 
i 
llj    to    furnish   current,   in   case   the 
ll    down    for    repairs 
placed  upon  the 
flywheels                    ines,  keeping  the  cur- 
nut    generated   at   (hi  cycles   at   all    times. 
The  leads   from  the  main  generator  to  the 
ard  are   run  underneath   the  mam 
floor,  all  the  cables  being  di  ubly  insulated. 
duit  contains   four  leads   from  the 
•n    tin-    terminals    of 
the  phases  and  one   from   the  neutral,   and 
live    tield    wire-,    three     from     thi 
Crocker-Wheeler      direct-current      exciter. 


one    Westinghquse    single-phase    synchro- 
scope are  placed  On  the  two  panel         I  .-, 
for  the  regulation  of  voll 

placed  upon  each  panel.  A  switch  for  de- 
termining the  voltage  between  phases  on 
either  machine,  or  any  phase  to  neutral, 
may  he   found  on  the  hoard. 

The  busbars  on  the  rear  of  the  switch- 
hoard  are  '.m!i  inch  copper  bars.  Two 
potential  ies  instrument  trans- 

formers are  on  the  hack  of  the  In 'ard. 
Field-dischargi  have  been  in- 

cluded in  the  equipment,  hut  on  account  of 
inci  rrect    installation    they    have    been    of 
in  reducing  the  large  arcs  at  the 
field  switches.    Junction  boxes  an   placed 

gine  n  k  im,  bi  >iler  n  >i  >m  ai 
ing  room,  where  fuses  may  be  replaced. 

Cost  of  Producing  Power 
The    cost    of    producing    the   electrical 


placed  in  cubic  feet  are  as  follows:  Cut 
off,  O.360K ;  release.  0.845;  .'"inprcssiot 
iralues  represent  the  volume 
the  variou 
points  in  the  stroke.  The  weight  of  steai 
per  cubic  foot  at  the  various  pressures  i 
the  cylinder,  which  were  obtained 
il  -team  table,  were  as  follows:  Cu 
0.2575  pound;  release.  0.1.  (<).!;  compK! 
sion,  0.12.  The  products  ol  these  weigh 
and  the  corresponding  volumes  will  gi\ 
the  weight  of  steam  in  the  cylinder  at  tl 
various  parts  of  the  stroke.  These  woi 
out  to  be:  at  cutoff.  0.0035  pound;  r 
lease,  0.1140;   compression,  0.0265. 

The  amount  of  steam  used  per  stroke 
found  from  the  foregoing  data,  at  cutf 
and  release  by  subtracting  the  weight 
i  Under  anil  at  compression  fri 
the  weight  at  cutoff  and  release:  at  cuto 
0.0661   pound  ;   at   release,  0.0020  pound. 

The  water  rate  is  determined  by  mul 
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and     two      returning      to     the     collecting 

1    the    alternator.       The    Skinner 

:    usual   with    Skinner 

•his    unit,    controlled 

!■•    a    pawl    and     the 

eccentric  rod.  The  pawl  actuates  a  ratchet, 

which    in    tun  :am    to    rotate, 

:1   to  flow 

at-  regular  in; 

The   "  !  out   the   plant    is   in 

alternating  current  is 
used  throughout  the  system  there  is  prac- 
tically '  trie  sparks  set- 
ting fire  to  the  ammonia  gas. 

The  Switchboard 
The  hoard  consists  of  two  panels.  40x60 
inches,  equipped  witli  Wagner  Electric 
Company"s  instruments.  Two  400-ampere 
alternating-current  ammeters,  one  300- 
volt     voltmeter,     two     125-kilowatt     watt- 


energy  at  the   switchboard   was  calculated 
from   indicator   diagrams    taken    from    the 
engine   during   a   test.      (Inly   the   cost    of 
evaporating  the  water  was  used  in  figuring 
I    per  kilowatt-hour.     All   calcula- 
tions   were    made   on    the    assumption    that 
t!u-   same   amount   of  work 
both  ends  of  the  cylinder.      This  i-  slightly 
■  - : -^  1 1  to  throw  the  re- 
<  lit. 
The  values  in  the   following   data   were 
found  on  each  of  three  diagrams,  and  the 
used   in  the  calculations.      Vbso 
Under    at    cutoff 
equaled  98. 36 ;  at  release.  44.03  ;  at  compres- 
I.03.     These  values  indicate  pounds 
per  square  inch.     The  piston  displacement 
in    per    cent,    of    stroke,    including    clear- 
price    of    to   per    cent.,    equaled    at    cutoff 
3^-75  Pet"  cent.;  at  release.  86.20  per  cent.; 
at    compression,  20.6.     The   volumes    dis- 


plyin'g  the  weight  of  steam  used  pi 
by  the  number  of  revolutions  per  11111 
multiplied   by   60  and   dividing  by  the 
dicated     horsepower:     the     water    rati 
cutoff  equals   to  pounds;  at  release,  i.: 
average  water  rale,  11.975  pounds. 
This  value  takes  into  considerati 
one  end  of  the  cylinder,  and  sinci 
siinic     equal     amounts     of     work     to 
done      in      each      end      of      the     cylii 

•il    amount   of   steam    used 
dicated      horsepower     is     equal     to    ■ 
The    steam    used    per    kilo* 
hour  was   found   in   the  same  mat 
using    kilowatt-hour    instead    ol 
in  .1  -1  pi  i\\ '  r  In  'in     in    the    previous 
rate    formula.      The    water    rat'     p 
watt-hour  equals  40.54  pounds. 


The   cost   per  kilowatt-hour   was 


I    d 


on   the   cost   of  evaporating   the  « 
tirelv.   and  does  not   include  the  haiv  t? 


iber  -■' 
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•ul  tending  the  boili 

rise  the  steam  must   be  had    for 

c,   and   all    energy    that    is   taken 

■11    it    between    the    boilers    and 

ivcd.     Therefore  the 

generating  energ)    does  not  affect 

>i   operating   the   plant,   and    for 

•ii    the    ccoiiotm    of    the    dri\  ing 

f  any   great    value.      About 

thing   gained   or    brought    out   by 

data    is   the 

•   machine. 

-t     of     evaporation     per     pound 

£0.11.28     per      1000     pounds.       The 

I  the  cost  per  pound  of  evapora 

pounds   ■  f   steam    used   per   kilo- 

ilie  cost  per  kilowatt -hour  : 

0.1128  X  40.54  =  4.61 

kilowatt-hour.     The  avcra. 
■'  the  machine  1-  about   50  kilowatt-,  and 
•ut  the  point  at  which  the  maxi- 
momy  is  obtained,  so  that  the  ma- 
running  at   its   best    practically  all 
-nice   the   1.  ad   i-  contiuin 
ir  liours  per  day.  the  time  being 
into  three  watches   of  eight   hours 
I  he    total    average    output    of    the 
-•5  tons  of  ice  per  day.  with  an 
onsttmption    1  f    _'S  5    ti  ms. 
rt    of   the   standard 
;n.  dern    refrigerating    plants,    of 

of  running  the   plant,   neglecting 
•    after   the    ice    leaves    the 
•id    not    taking    into 

74  per  twenty- 
t  of  producing 
is    therefore    approximate!} 
v  125,  or  60,  cents.     The  follow- 
.  a  list  of  the  expenditures 
"tit   in   calculating   the   cost 
ing   the    ice:      Salaries    per   day. 
L50;   av- 
•  iil,  $1.50:   aver 
7  cents  per   1000  gallons.  $5.94: 
- 

in   this  article   were 
liable  through  1  Chief 

in    M.    Kirker 


Best   Form  of  Longitudinal 
Joint  for  Boilers* 


Bv  F.  V 


number   of   years   that    the 
- 
that   in   which  the  in- 
•rap   is   wider   than    the   outside,   and 
i.-h  pass 
-trap  he- 
each  edge  of  th,    .  utside  strap.     The 
'st    row    of   nuter    1 
that  of  the  rows  that  pass  through 
re  other   outer 
they  may   or   may   not   have   a   still 
er   pitch. 

rated    a!     a     meeting    of    th.' 
tj    of   Mechanical    Bnzlneers 


In  England,  where  until 
recently  bi  iler  construct!, 
superior    to    our-,    this    form    of    joint    ap 

receive  no  recognition.     Ii    was 

oid.    as    far    a-     I     know.    hv     I  >r 

I-     1 1    I.,  a\  in.   pa-t  president    ol 
ciety,  and   Edward   Kendall,  both 

'.las-.,  and  was  first   ttst  tl 
Lcavitt    in    some    lot 
designed  by  him  for  the  Calumet  8 
Mining  Company.     1 

tins  boiler  dat  1    1-.  of  c..ur-c. 

hazardous    to    state    that    this    joint    was 
never  used  before  and  it   i-  quite 
that   it    was   used   in    England,   discarded 
and    forgotten  struction,   a-    I 

It    was    tir-t    used    on    an 
American  locomotive  by  the   Baldwin  Lo- 
comotive  Works   in   a   consi 
motive  built  bj   them   for  the  Calumet  & 

Hccla    Mining    Company,    the    drawing    of 
this   joint   having  been   made   by  me  when 
in    Mr.   Leavitt's   emplo] 
V\  bile   every   boilermaker   has   for   years 
h<  on   familiar  witli   butt   joints,  thi 
made   -1  toward   adopt 

this  country.     One  form  of  joint. 


ei. nk     in     the    plate       lh.      \\ socket 

phenomenon   ha-   tended    to   confirm   tins 

It  1-  evidt  in  that  unless 
side  rivets  till  the  holes  the)  do  un  little 
gi  od,    and    wl  '  il    them    the} 

form  an  overhung  1  ■  d  to  some 

extent   possess  in   tin  now    rii- 

More 

idi  .1    inside   plate    forms   a 
'unction     between     the    different 

t   the  joint. 
In    mans    case-   designers    havi 

O'K-     ills 

tance   n  ide    -trap 

ami    tin  -l\    overdone.      It    is 

side    rivet-    should    be    as    near    the    edge 

of  the  outside  strap  ticable,  there- 

bj  diminishing  tin-  benl  m  1  ffeel  In 
1  -still  further, 
and  al-o  to  render  tin-  overhung  rivets 
.  tlm  inside  -trap  should 
he  thicker  than  usual,  and  this  feature  can 
hardly  he  overdone.  The  inside  -trap 
should    1«'    al    least    a-    thick    a-    ■ 

id   great   care    should   he   taken    to 


RECOMMENDED  FORM    OF   LONGITUDINAL  JOINT 


avoid    the    him    joint    and    get     something 
as   good,    was   a    lap    joint    with    an    inside 
strap    bent    at    the    edge    of    the    lap    and 
rivi  ted  on  each  side  of  it.      I  In-   v. 
on    locomi  lives    exclusively    and 

no  value,  as  it  was  simply  a  some- 
what   elastic    bent    tii  the    two 
the    shell    plate.      Finally,    and 
fortunately,    this    joint    gave    vva; 
butt   jo:-                      ribed. 

I    believe   there    has    been    no  casi 

butt  joint   boiler ;   at    least 
one  t\ui:  to  rupl  nit.     Recently, 

t.    K.    [.-, 
narrow!} 
rupture   of    tl  ' 

joint,    and    within     its    limits,    being    dis- 
Lvhile  the  boiler  was  subji 

-   are   was 

An    account    of    this    i-    given    in 
January    .  itself   is 

if    the     boiler 

partmenl 

It  has  been  growing  upon  in.-  fi 
years   t!  r  joint,    such 

as   that  instruc- 

tion,   and    maj 


have   the   hole-   match    and    I 
the  holes. 

When  a  joint  of  this  kind  is  te-ted  to 
>ii  in  a  testing  machine,  it  will 
i    to    fail    somewhat    in    detail,    the 

inside  -trap  bending  slightly  and  the  out- 
side rivets  being   the   last   to   nipt. 
yielding    a    little.      In    a    boiler    thi 

11    weaker  than   a   flat   specimen   on 
benl  '  ie    fi  attire       I  his 

il    it    were    practicable 
to  calk  thi  Id  there 

by  be  compelled   to  maintain   the  circular 
form.      The    theoretical    effii 

•r    kind. 
but   in  practice  I  bel 

ted   and    thi  I    I    have 

1  render  the  joint,  iii  my  opinion, 

In    order   to    avoid  of   the 

1   butt    joint,    1    have   adop'ed   and 
intend  to  use  hereafti 

llusl 

• 

and    the    strain-   all    '1  f   in    the 

best  manner.     The  1  ' 

can    hardly    be    above    84    01 

while  that  of  the  one-sided  joint  can  be 
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but  the 

certainty  that  the  efficiency  of  the  former 

red   in   practice  i-  ample  conipen- 

tliickcr 
I 'lu-   pitch   of  the  outer   row   of 
rivets  is  rather  great,  compelling  the  use 
of  a  tin. '  rap  in  order  to  stand 

calking  and  remain  steam-tight.  !  use 
an  equal!)  thick  inside  strap  in  order  to 
diminish  the  bent-tie  effect.  This  effect 
i-  small,  however,  as  the  rivets  are  all 
near  the  center  of  the  joint.  It  can  be 
eliminated  In  calking  the  inside  strap. 
which  is  practicable  with  this  joint,  and  is 
done  in  the  best  marine  practice.  This 
that  the  calking  is  effective  and 
remains  so. 


Revision    of   Massachusetts   Boiler 
Rules 


The  first  public  hearing  of  the  Hoard  of 
Boiler  Rules  under  section  j  of  chapter 
the  acts  of  igoo  was  held  in  Boston. 
.  last,  and  resulted  in  numerous 
in  the  rules  as  formerly  issued 
governing  the  construction  and  operation 
of  steam  boilers  in  the  State  of  Massa- 
chusetts. Practically  all  of  the  changes 
were  in  the  nature  of  a  revision  of  the 
rule--  downward,  or  clearing  up  of  am- 
biguity in  interpretation,  so  that  their  ap 
plication  might  better  suit  practical  boiler 
construction  and  operation.  The  new 
rules  will  be  published  shortly  in  prac- 
tically the  same  form  as  the  previous 
issues,  with  the  exception  of  the  removal 
of  all  recommendations  from  tin-  body 
of  the  rules,  they  being  placed  in  an  ap- 
pendix. There  i-  to  be  an  index  to  enable 
ready  location  of  rule-  governing  the 
different  features  of  construction  and  op- 
eration. A  feature  that  will  greatly  add 
to  the  ease  of  locating  any  particular 
subject  is  having  printed  at  the  top  of 
each  page  the  part  and  section  to  which 
the  matter  on  that  page  b 

The   principal    changes    to   be    n 
the  pre.  follows:     The 

most  radical  change  is  in  paragraph  2  of 
section  t,  of  part  .}.  which  ha-  been 
,:t  it  is  imperative  that  a 
member  of  the  inspection  department  of 
the  State,  or  an  insurance  inspector  hold- 
ing a  certificate  of  competency  to  inspect 
commonwealth,  -tamp  and 
certify  that  the  material  and  construction 
of  the  boiler  are  in  accordance  with  the 
Massachusetts  laws.  This  inspection  must 
be  made  at  the  shop  where  the  boiler  is 
manufactured  and  a  data  p 
ing  in  detail  the  construction,  i-  to  be 
forwarded  to  the  chief  inspector  of  the 
State   bi  i  iler   i-    shipped.     The 

first  paragraph  of  p;  I,  which 

refers  to  boilers  used  in  the   State  before 
May   2.    iqoX.    has   been   cl 
the  lowest   actual   tensile   strength   of  the 
plate  and  not  the  stamped  tensib 
may  be  used  in  determining  the  maximum 
allowable   pressure.     This    change   allows 


the    owner    of    a    boiler    installed    in    the 

State    previous    to    the    enactment    of    the 

nde-  to  obtain  an  increase  in  pressure 
over  that  allowed  b)  the  previous  rules, 
provided  a  te-t  of  the  material  in  the 
boiler  shows  a  higher  tensile  strength 
than  that  .-tamped  on  the  sheet-;  the 
rule  operate-  both  ways,  however,  and 
should  the  test  show  a  tensile  strength 
bwer  than  that  stamped  t<n  the  sheets 
it  would  result  in  a  reduction  of  pie-sure. 
Specific  instructions  have  been  added 
regarding  the  equipment  of  safetj  valves, 
in  plant-  where  more  than  one  boiler  is 
operated,  connected  to  a   single  header  but 

the  boilers  allowed  different  pressures. 
The  tables  for  safety-valve  area-  re- 
quired   for    all    types    of    valve    have    been 

(1  very  slightly.  The  examples  for 
calculating  the  efficiency  of  the  various 
Styles  of  boiler  joint  have  been  extended 
to  include  the  possible  modes  of  failure 
by  crushing  of  the  plates  in  front  of  the 
rivets.  While  this  change  materially  adds 
to    the    labor    involved    in    the    calculation 

ts  it  would  appear  that  this  change 
was  necessary,  unless  the  limit  for  crush- 
ing strength  of  steel  .1-  specified  by  the 
rules  was  omitted.  The  rule  relating  to 
laving  out  boih-r-.  so  that  the  tensile- 
strength  -tamp  and  brand  of  material  may 
be  -een  after  manufacture,  has  been  modi- 
tied  so  that  a  portion  of  such  brands  on 
the  tube  -h.et-  of  vertical  boilei 
fills  the  requirements  of  the  law.  A  brand 
i-  now  required  on  the  furnace  -beets. 
which  is  an  addition  to  the  previous  rules. 
The    table    giving    the    minimum    thick- 

1  butt  -trap-  for  various  thick- 
nesses  of  shell  has  been  modified  SO  that 
no  thicknesses  are  given  in  thirty-seconds 
.if  an  inch,  this  being  H  d  by  re- 

ducing those  dimensions  formerly  given 
in  thirty-seconds  to  the  next  lower  six- 
t e  ■  nth        'Mi''    table    referring    to    required 

thicknesses  of  heads  and  tube  sheet-  with 
reference  to  the  diameter  of  the  shell 
is  now  made  to  refer  to  tube  -heels  alone. 

The  minimum  diameter  of  furnaces  for 
vertical  boilers  which  may  have  special 
staying  has  been  increased  from  thirty- 
six  incite-  to  thirty-eighf  inch' 
over  thirty-eight  inches  diameter  are  con- 
sidered as  flat  surface  and  to  be  stayed 
accordingly.  The  table  giving  the  maxi- 
mum   pitch    of    stays    for    varying    thick- 

:    plate    on    Hat    surface    h 
changed,  where  dimensions  were  formerly 
given  in  if  an  inch,  by  increas- 

ing such  dimensions  to  the  nexl 
above:  this  same  change  has  also  been 
made  in  the  table-  for  maximum  pitches 
of  StayboltS  in  furnaces  of  thirty-eight 
inches  diameter  or  less.  Modifications 
have  been  allowed  for  -pacing  of  stays 
adjacent  to  handholes  or  other  openings 
.    in    staybolti  .    so  that 

such  stays  may  be  spread  considerably 
to    accommodate    these'    openings. 

The  formulas  for  obtaining  the  maxi- 
mum pitch  of  staybolts.  when  not  given 
in    the    tables,    have    been    transposed    to 


d   1,' 


give    the    valui  -  cariabl 

direct,    so    the    formulas    may     be 
anyone    not     familiar    with    tin 
transposition       I  lie  table  giving  the  area 
braced    on    the    segment    o|    lira, I 
the     tube-     has     been     changed     t, 
I    1  highi  of  1  iglu   inches  instead  0 
ten,  as   formerly,  and   progresses  bj    halt 
inch    instead    of    one  inch    increments 
table    uivmg    the    allowable    load-    oil    van 
on-  size     staj  bolts     w  hich     arc      cut     nn 
ten  thread-   to  the  inch   has   been  added  t 
the    rules. 

The  paragraph  relating  to  the  mininmi 
distance  allowed  between  the  center  < 
rivet  hole-  and  the  edge  of  plate  i 
riveted  joints  has  been  changed  to  refc 
onlv  to  longitudinal  joints,  and  the  stal 
ment  that  this  provides  against  the  crii-l 
ing  of  the  plate  in  front  of  the  rivets  It; 
been  omitted.  The  rub-  regarding  tl 
making  of  m  1    been  change 

so  that  the  holes  may  be  punched  on 
eighth  inch  les-  than  finished  -ize 
plates  of  live-sixteenths  or  less  and  th 
drilled  or  reamed  to  full  si/e;  the  form 
rules  required  that  no  rivet  hole-  US 
in-  could  be'  punched  larger  til 
one-quarter  inch  less  than  finished  -i 
regardless  of  the  thickness  of  the  plate 

The  method-  required  for  making  tu 
hob's  have  been  changed  so  that  they  in 
now  be  punched  one-half  inch  less  th 
finished  size  and  completed  by  drilling 
reaming.  Bronze*  composition  has  In 
added  to  the  material-  of  which  rlani 
may  be  made  for  main  -team  1 
valve  outlets.  The'  standard  sizes  forme 
required'  for  handholes  and  nianlii 
have  been  abolished  anil  a  minimum  £ 
of  elev  111  inches  In  fifteen  inches 
elliptical,  and  fifteen  inches  diameter 
circular,    manholes   established. 

The    maximum    size    of    tubtila 
except  the'  vertical  type,  that   mi 
without    a    manhole    has    been 
from     thirty-six     inch.-     to     forty    inc 
diameter. 

A  new   Figure,  No.  r8,  is  given.  J 
bow  rivets  may  be-   spaced  1  n  a 
reinforcement  ;  this  -bows  that  a 
riveting   commonly    known    as    on 
half   row-   fills   the'    requirements 
rows  of  rivet-  as  called   for  in  tin 
A    requirement   that    the    strength 
rivet-    in    shear    in    such    reinfot 
n  n-t    be    af     li  a-i     equal    to    the 
.  th    of   the    shell    pl.atc   renin 
allel    to    the    axi-    of    the    boiler 
added    to    the    requ 
inforcements. 

Section  6  of  part   3,   relative  to 
that  may  be  install)  1 
up    to     Massachusetts     requiremi 
may  be  passed  under  joint  inspect* 
been   considerably   enlarged   upon  an< 
ranged    to    lit     most    legitimate 
this  nature  that   might  arise;  a  : 

been  added   permitting  the 
mission    of    portable    boilers    wl 
been    removed    from    the    State   since 
passage  of  the  rules. 


he 


jber  26,  ioog 
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Small  Isolated  Producer-Gas  Power  Plant 

Description    of    a    Very    Efficient    Installation    in     the     Middle     West, 
with    Several    Notable   Features;    the   Equipment     Described    in    Detail 


BY 


OSBORN 


I 


MON  N  ETT 


In    many    industries    requiring    a    small 
mount   of   power,   ii    is   beginning    to   be 
that  on   account   of  the  lo 
and  attendance  required,  the  pro- 
is  power  plant   i-  especially    suited 
■  their   needs.      This   has   been    the   case 
ith     the     recently     erected     automobile 

,1.111011   of   the   Kopmeiei 
ar    Compam.    of    Milwaukee.    Wis.,    the 
ment   being   progressive  enough   t" 
-  .11  tin-  method  of  power   p 
m    the   first,   with    the    result    that 
r  cost   per  kilowatt-hour   will   be 
mately    0.6    cent,    with    no    extra 
large  for  attendance. 
The  building  i<   [50x120  feet   in   ground 
'11   brick   walls,  concrete   r 
-.. lutelx   fireproof  in  even    respect 
I   divided    into    two    bays,    one    70x150 
gasolene   machines,   and   0 
for   electrics.      The    power    plant 
the   main    building    and    is    of   the 
bstantial  construction,  divided  in 
icer  and  engine  room-,   each  large 
•  .r  duplicate   units. 
own  in   Fig.   1.  the  coal  supply  will 
in    one    corner    of    the    pro 
i  he  power  equipment    consi 
of    an    85-horsepowcr,     three  c\l- 
mnccted 
a    flexible    rope    coupling    to    an 
talmers    six-pole.    125-volt.    dircct- 
gl  n<  rator,  and  supplied  u  i 


FIO    2.     I'ROPITF.R   ROOM 


\XD  ELEVATION    OF   CAS    PLANT 


ducer  gas  from  an  85  horsepower  Indus- 
trial tla-  1'ower  Company's  suction  pro- 
ducer.    Anthracite   pea   coal   is   11 

on,  delivered,      The   plant 
i-     operated    entirely    at     night,     charging 
automobile  storage  batteries  for  tl 
day's   run,  and  one  man   supervisi 
department-:     the     generating     and     the 
chart  1 

Tin     Pro 

ipparatus,  which  w  1 1 1 1  some  of  the 

auxiliaries   is   shown    i  is    10    feel 

hi  diameter. 

The    shell    : 
1.    riveted    and   calked, 
and    lias   placed    near    the   bottom    a    large 
machim  removal 

\ho\,     this   door    is   thi 

idditioual  doors 

a    cast  iron    bo  mg    for 

centralizing   the    draft    of   the    fit 
,  same  ring  that  carries  the  l><>sh  pi; 
supports     a    q-inch     lining    compi 
arch    brick    set    on    end    and    laid    with 
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Octobei    16    i 


GAS-GENERATING   0UTFI1     IN       Ei   NON 


the  orifice  of  the  nozzle  in  the  glass  cup. 

Winn  the  engine  takes  a  suction 

partial  vacuum  is  formed  in  the   -cruhber, 

inducing  a  (low  of  watei    from  tin 

A   pipe   from   the   bottom   ol   the 

ducts  the  watei    to  tin    economizer,   when 

i!  iv  flashed  into  steam.     I  Ins  con 

of   the    regulator   enabl       tin     operator  tC 

see  at  any  time  the  quantity    ol 

A  two-horsepower  gasolene  engine  i.' 
used  to  blow  up  the  fire  when  starting  am 
to  operate  the  air  compressor.  Two  hum. 
dred  pounds  pressure  of  air  is  used  fo 
starting,  and  the  air  i-  also  used  to  lil 
in  es.  ( lonni  i  tions  of  the  blow  ing  mtch 
a n ism  tn  the  producer  arc  somewhat  un 
usual,  as  instead  i  if  fi  n  i  ing  air  into  th 
generator  directly  below  the  lire,  the  blow 
er,    or    rather    exhauster,    is    attached   t  \ 

ii mam  just   after  leaving   the  scrtll 

ber  and  discharges  into  the  waste  pip 
jusl  over  tin-  purge  valve.  When  the  fa 
is  -lam  d,  gas  is  draw  n  through 
erator  and  scrubber,  and  when  the  fii 
is  sufficiently  ai  tivi  tin  valve  to  the  wasi 
i  loscd  and  the  one  leading  ; 
the  engine  opened,  thus  Idling  the  mai 
supply  pipe  with  gas  under  some  litt 
pressure  and  insuring  that  the  <  ii| 
get  a  charge  of  gas  immediately  fi 
starting. 

Feattres  of  tup  Engine 
The  engine  is  of  the  vertical, 
tained  type,  with  I2xi6-inch  cylindi 
cranks   and    main    bearings    running   in 
bath  of  oil.     The  main  bearings  are  Iirn 
with   phosphor  bronze,  and  adjust 
the    bearings    is    made    from    above,    t 
construction     following     standard 
practice.     In  addition  to  the  splash  lub 
cation,   force-feed   oilers   are   provided   t 
the  main  journals  and  all  other  importa 
I  i.     The  valve  mechanism,  g 


cement.  No  tire  clay  was  used  in  putting 
up  this  lining.  In  the  top  of  the  producer 
jazine  to  form  a  gas  area  for  off- 
take purposes  and  support  the  green  fuel 
for  the  tire.  Fig.  3  -bows  the  producer 
plant  in  section.    Thi  n  between 

and    scrubber    is    used   for 
heating  the  air  supply  and   vaporizing  the 
water  used  in  the  producer,  thus  utilizing 
the  sensible  heat  of  the  gas  and  requiring 
r  in  the  scrubber  for  cooling  pur- 
hown    in    the    drawii 

east-iron 

corrugations   in   the   economizer  and  have 

b  much  of  the  excess 

The  v  d  to  pro- 

portion the  qu 

accordance  with  the  load  on  the  engine. 
scrubber  a  pipe  leads 
to  the  top  of  a  glass  cup,  in  the  bottom  of 
which  is  located  a  nozzle  having  connec- 
tion with  a  small  water  reservoir  K, 
Fig.  3.  The  water  in  the  reservoir  is 
kept  at  a  constant  level  by  mean 
overflow,    and    at    a    bight 


FIG.    4.     GENERATING    T'NIT 


• 
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md    auxiliary    devices    are    all    loc 

of  the  engine,  as  sliown  in  Figs. 

A    -\>ar    gear    drives    the    cam 

rect    from   the   main   shaft    of   the 

■   secured   b\    conlr 
and    throttling,    and    ignition    ef- 
i!  niake-and-break  devices. 

urce  of  igniting  cur- 
thc  engine  are  an  ammeter  panel 

ible-throw  s\\ 
the   ignition    circuits.      Ordinarily 
'cry   is   used   to   supply   the 
the  magneto  being  connected  as  a 

liargc  the  battery,     i 
the  cam  shaft  is  the  timing  mech- 
- 
having  three  depn  - 

three  cylinders,  and  brushes 

the  contact  points,  which 

in   oil.      Contact    is   made   when    a 

:)-.       By 

c  electrical  arrangement  the  mov- 

pall    is    caused    to    vibrate 

a    on    the    commutator    is 

any    given    - 

■   this   is  that   instead 

ne  spark,  a  series  .  • 

iced   while   the   electrodes    remain 

t.     The  brush  holder  is  movable 

allowing     the 

be  advanced  or  retarded. 

-.ire  of  special  note  and  something 

ic   piston  pin  take-up 

d   in    Fig.  6.     This  consists   of  a 

tapered   on    its   outer    surface    and 

ngitudinally  to  allow   f.  r  adjust- 

»  into  a  tapered  hole 

•<i  of  the  rod  and  is  threaded  at 

li  r  end.     A  special  nut  with  teeth 

.iter    circumference    and    turned 

ratchet     arrangement     ind 

the   sleeve   in    either   direction.      It 

to   tighten    or   adjust    the 

•ired    without    dismantling 

rt    of   the    mechanism.      When    the 

is    running   the    wrench    i- 

the  connecting  rod   and   always 

-r  had   to   be   exceptionally   com- 

this  installation  is  in  a  residence 

with    a    hospital    just    across    the 

:'  the  exhaust  would 

been    tolerated,    m 

tes  only  at  night.     The 
ire   all    6-inch    pipe. 
■    engine  the  gases  pass  down  to 
nary  cast-iron   muffler   in   the   en- 
room,  then  out  into  two  connecting 
md  chambers,   with  an  outlet  to 
I    terminating  in  an  elbow  turned 
a' v    from    the    street.      With    this    ar- 
'"-   noise  of  the  exhaust   is  eftcc- 
liminated.     The  starting   engine  is 
rided      with      an      undergi 
m^ler,  embedded  in  the  concrete  floor  of 
bicer   room. 

Electrical  Equipment 
5   are   provided    for   controlling 


all    main    circuits    from    the    engini 

t  In  the  engine-room  switel  I 

ricd    an    ammeter,    voltmeter,    n 

wattmeter    and     uiiderlo.nl    and 

circuit    breakers.      City    current    comes    to 

double- 
throw    switch   enables   the   lighting 
thrown    from   one    source   of   current    to 
r.     City  current  can  also  be  used 
enerator  set  which  is 


is  installed  on  the  charging  floor  a 
Hammer    switchboard  '    design, 

consistii 

■  ilh   a   hinged    voltmeter  and   am- 
meter  panel   at    the  left,  and  carrying  cist 

ranged  with  sliding  contacts  and  ui 

rocking    brushes    for   cutting 

Two  machim  lly  charged   in 
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held   in    -  '   lrgc   batteries.    This 

of  a  (S-horsepower,  200-volt, 
single-phase  Wagner  motor  op, -rating  :> 
125-volt,    direct-current    generati  t 

in    the    main     I 
garage,  but    will   eventually   be   mi 

ine  room.     The  wiring  is  all  car- 
ried   in 

Is    to   outlets   convenientl;. 
along  one  side  of  the  charging  room.     To 
control  the  actual  work  of  charging,  there 


ich    outlet,    the    pair    being 
d    by    one    -  nces   on 

\s  the  board  is  equipped  with 
J2  of  these  sets  it  has  a  capacity  of 
24  machines  at  one  time.  With  two  ma- 
chines in  series  the  operator  sets  the 
at  the  proper  charging  current. 
the  ammeter  and  voltmeter  I 
in  to  any  circuit  by  means  of  lush  buttons. 
In  case  it  becomes  necessary  to  charge 
one  machine  at  a  '.ime  at  an   ot 


7oo 


P(  >\\  ER  AND    llll-    ENGINEER. 


IE0N-PIN     BOX    ADJUSTMENT 


connecting  plug  corresponding  to  the  ab- 
scnt  machine  is  placed  in  a  short-circuit- 
ket  mi  the  wall,  and  it  i-  then 
only  necessary  to  cut  in  more  resistance 
with    the    rln 

No  battery  is  charged  until  it  has  had 
a  proper  amount  of  discharge,  and  in 
case  it  is  desirable  for  the  welfari 
battery  to  completely  discharge  it  before 
being  recharged,  it  is  done  by  short-cir- 
cuiting   the    battery    through    one    of    the 


switchboard  rheostats,  by  means  of  the 
double-throw  horizontal  switch  provided 
on  each  panel.  For  high  charging  rate-. 
truck  service,  etc.,  any  two  or  more 
panels  can  be  paralleled  by  mean-  of  a 
detachable  bar  connecting  two  rheostats 
as  one  unit.  Being  in  parallel  a  cor- 
respondingly larger  current  flows.  In  this 
way  any  combination  i       pacitj  of 

ained  to  meet  special 
conditions. 


A.  S.  M.  E.  New   York  Novcmbei 
Meeting 

At    the    New    York    November    mcetinr 
of    the    American    Societj     of    Mechanics 
Engineers,   to   be   held   on   the   <)th   in  th  ] 
I  ngineering    Societies    building,   29   Wcs 
rhirtj  ninth    street,    at    8:15    p.m.,    ther 
"ill     be    two    papers    presented,    one    l> 
Prof.    Gaetano    Lanza    and    Lawrence  >i 
Smith    of   the    Massachusetts    Institute  1 
I'cchnology,      on      "Reinforced      Concrcl  1 
Hi  mi-. "    and    the    other    h>     Prof.    Walti 
Rautenstrauch     of    Columbia     I'niversit 
on    "Stresses    in    Curved     Machine    Men 

The  paper  on  "Reinforced  Concn 
Reams"  i-  the  -ante  as  that  given  at  tl 
lloston  meeting  of  the  society  on  ( 
JO.  It  compares  the  results  of  tes 
upon  lull-sized  beams  made  at  the  Mass 
chusctts  Institute  of  Technologj  and  t 
L'niversit)  of  Illinois  with  three  differ 
theories  of  beams  of  this  type. 

I'Ik  paper  on  "Sire--.-  in  Curved  M 
chine  Members"  outlines  the  rrn 
procedure  for  the  design  of  princi| 
sections  of  hook-,  punch  and  shear  fr.-ut 
and  other  machine  curved  parts, 
mental  results  are  submitted  in  supp 
of   the    theory    presented. 

The   papers  are   of  a   character   1 
out    discussion    upon    the    stresses   in 
elements  entering  into   structures  and  1 
chines   and   should   result   in    the   1 
ii.  in    of    data    on    the    general    - 
stresses  which  will  be  of  great  importa 
to  the  designing  engineer. 


Early  Steamboats    and   Othei 
Things 


Bv  F.  L.  Johnson 


BANGING  BOARD 


One  of  the  boys  had  just  laid 
of  the    1  ludsi  m-  Fulton   cclcbral  < 
desk,  and  as  I  glanced  over  it  m 
went    back    to    a   winter   which    I 
Fairley,  Yt..  forty-odd  years  ago 
then     that     I    saw    the    model    of   a   P 
engine  that   Samuel  Morey  used  to  pi 
the    little    sternwheel     ferryboat    that 
across  the  Connecticut  river  between 
ly  and   Orford,  in   170,1.     1   was 
a    day   dream    that    I    did    not    no 
I   was  not   alone  until  a  cheery  void 
a    nasal    twang    of    the    New    If 
yankec   said:      "Come,  take  your  haw 
of  the  companv's  pocket  and  get  out 
job." 

I    looked   up.     It   was   Sawyer,  wti 
had  not  seen   for  months.     I   mai 
functory  apology  for  not  noticing  hi  n' 
trance    and    asked   if  he   came   to  sc  « 
celebration. 

"Yes."   he   replied.   "I   have  been  i  'he 

citv    for    two    or    three    days.      I  hat  *| 

1Spected    the    'Half   Moon.'   the  'Cler '™ 


uIht  -i'.    i'K.>) 


!•<  '\\  Kk  and  nil-.  engineer. 


701 


,d  the   riving   machines.     1    luul   sumc   d- 
btrations  of  Fulton's  engine  a  long  time 

:..,  and  as  it   ui>  not   so  much  different 

se    which    art'    driving    till 

rryboats,   1   became   interested   in 

I     1 1 1  > t .  ■  r >       i    the    application    of    steam 

|\vcr  to  navigation.      I   know   I   have  not 

ry,   nor   do    I   think 

for  anyone  to  get  all  of  it.  hut 

10    satisfy    me    that 

main    who    have    contributed   to 

lion     of    the    problem     "f     steam 

II     who     have     been     forgot,     and 

istice     has    been     done     1"     some 

n.  t     been     forgot." 

1  know  anything  about    Morey's 

■   used   to   rim  on   the   Connecticut 

isked. 

he    replied.     "I    know    what    little 

.    t   from   one   of  tlu-   Xew    ilamp- 

lorical    societies,    that    is    all.      In 

:   the  help  c  f   his  brother.   More) 

small  engine  which   was  put   into 

the    front    end    of   which    was   a 

eel    which    drew    the    boat    along. 

of   this    boat    be    sent    to    Mew 

1  n  by  Robert  Fulton 

mcellor     Livingston,    and     at     the 

1  of   Fulton  the  wheel  was  taken 

bow    of    the    boat    and    put    at 

rn.       A     patent     was     granted     to 

-    ;  time   be   was 

Fulton  at  his  home  in  Vermont, 

■     became    thoroughly    acquainted 

invention.      Morey      made 

provements     in     the    engine    and 

<J   with   an   improved    model    of   it 

to    Xew    York     to    see     Fulton. 

11,   it    is   said,   be  bad   conceived   a 

friendship:     bat      Fulton,     having 

in,     treated     him     to 

e    of    Xew    ^i 

n't.     It   was  on   this  visit   that  he 

hat   Fulton  was  making  a   steani- 

himsclf,   and   he   returned   to   his 

■  arted    and    despondent    at 

be   the   treacl 

■■n#ie  had  trusted.      His  boat  was 

from    the    river    to    a    small     lake 

here    it    was    sunk. 

is    much     more     to     he     learned 

tl     !     was    unable    to    visit 
im  where  may  be  seen  tin-  model 
:   h    Morey    dc 
it,  while    Fnl- 
-     painting     |.  South 

I  have  made   up  my   mind   that 
in   the  air.   as   it   were,   and 
e.  or  know,  or  even 
nother.    are    often    working 
one    time    along    the    same    lines. 
separated   by   thousands 
■'   the   question    I  >i 
wl   in   1543  tried   to   drive   a    steamboat 
m    in    the    harbor    al     R 
the  other  inventors  of  the   steam- 
practically  contemporanc 
'   an    Hulls    was    perhaps    a    little 
h  ahead  of  the  others  to  be  really 
mporary.   for   in    17,16  he   rl 
to  be  propelled  by  a   single-acting 


i  1    ratchet    movement 

connected  to  long  poles   for  shallow    water 

which    pushed    the    boat    ahead,    and    to 
pumps  which  acted  b>    reaction   in 
water.     But   about   fifty  years  later    there 
were  full}   .1  dozen  nun  at  work  on  -tiam- 
boat   propulsion   in  different   pans  oi   the 
d  all  « ith  the  exception  of  Ful 
ton  ignorant  of  what  others 
"It   is,    I    think,   rather   a   d 
to  decide   the   exact   order  in   which   the 
developments  of  the  marine  steam  engine 
look   place.      Fitch's   boat,   which    H 
operated   in    1783,   was   improved  to   such 
an    extent    thai 

ceeded  in  making  a  speed  of  eight  miles 
an  hour.  Runtsey's  American  steamboat, 
shallow  water  and 
bj  the  reaction  of  pumps  in  deep  water, 
in  a  manner  almost  identical  with  that 
of  Hulls,  in  the  eleven  years  from  17S4 
to  170.;  was  so  improved  that  with  the 
boat    which  was  built  in  England,  he  was 

enabled  to  make  four  miles  an  hour  011 
■ne-  against  wind  and  current. 
Oliver  Evans,  a  Philadelphia  millwright, 
began  experiments  in  I7&4,  and  twenty 
years  later  built  his  'Oructor  Amphibiolis,' 
a  combined  land  and  water  vehicle  which 
ran  under  its  own  steam  from  the  shop 
was  built  to  the  beach,  into 
the  water,  and  was  .successfully  n. 
on  the  hay. 

"Ormsbee,  in  Rhode  Island,  was  in  1702 
operating   on    Narragansett   bay   a 
boat     with     hanks    of    paddli 

'1  here  in  Xew  York, 
in    1707.  operated  a  small   steamboat    about 
which    I    have    been    unable    to    learn    any- 
thing,   except    the    date    and   the    fact    that 
iperated  mor  ■  ssfully. 

Symington   in    Scotland,   between    1786  and 

rated  on  the  1 
sternwheel  steamboat  which,  ag 
strong    breeze,    drew    two    70-ton     barges 

limit    at     the    rati 
miles    per    hour:    but    the    owners    of    the 
canal  on  which  the  b  pected  to 

work  refused  permission   i- 

damage  which  was  ex- 
pected would  be  caused  to  the  b 
the  wash  of  the  waves.  Symington'-  means 
I  was  drawn  up 
on  the  hank  and  allowed  to  rot.  and  it 
was  here  that  Fulton  s;,w  it  and 
idea   of   a    sn  rn   wheel    which    he   advised 

"Fulton   was   fortunate  in   having  a   rich 
crful    patron    in    the    person    of 
r  Livingston,  who  furnished  the 
means    for    buying    the    engine    and    ma- 
chinery  from    Boulton   &   Watt,   at    Man- 
England,  and   for  the  building  of 
d    hull    for    the    'Clermont'    when 
the  first  on,-   failed.     Had  any  of  I 
of   whom    1    have    spoken    had    - 
capital.    I    ihuht    not   that    they   too   would 
•  il.     Naturally, 
my      prejudices      incline      toward      giving 

of  his  work  was  done  in  what  was  prac- 
tically  a   bad- 


had  never  seen  even  one  of  the  crude  en- 

bi  ginning 

he    only    knew    thai    steam    was    used    in 

some    waj    to   dri\<    machinery.      Ml    of 

his  manual  and  mechanical   skill   I 
acquired     by     work  on     the 

farm    and    th.     river,    and     I     cannot    help 

thinking  that  the  honors  and  emoluments 

which   were  showered   upon    Fulton   should 
n    gi\  in    to    More\ 
"I    did  not   intend  to  say   anything   about 

steam  engines  when   I  came  in.  but  some 
way    il'  im     and    has 

done    so    since    the    first    time     1     saw    an 
engine,  which  was  at   Waukesha,  Wis      It 
de  bj    furtoti  ,\   Serci  mb,  of  Mil- 

with    cylinder, 
nd     main     hearing     holt,,! 

oak  frame.     There   ■■  to  me 

now.    two    governors,    one    an    old-style, 

ving  arrangement  which  operated 

a  butterfly  valve  in  tin   supply  pipe,  while 

.1    more    modern    big' 

a    little   gridiron-cutoff    valve    t n -t    above, 

11     chest.       This,     I     belli 

on     the 
main    shaft    and    was    similar    in 
c ration    10    the    Nordberg    device    which 
came  out  some  year 

"(  if  this  I  .1111  ni  '   so  -lire,  bul   1   remem- 
ber   well    the    old.    plain,    cylinder    boiler, 
I  iron    steam   pipe  and  the   vener- 
iginer,    who    said    that    'on    casting 
he    turns     up     full     eighteen     horse- 
power.' 

"I   have  often  wished  that   I   could  write 
the    history     of      '  f     steam     from 

the  time  that   the    I'ompeiians  made   water 

and     water-tube    boilers    to    the 

I    was    about    to    say    that    I    should    he- 
glad    to    assist     him    in    preparing 
history,    when    one    of    the    boys    came    ill, 
saying.   "Wilbur    Wright    is    living   around 

1  .ibertj  and  one  of  • 
ships  is  sinking  in  the  river  up  in  the 
I'.ronx,"  and  Sawyer,  whistling,  left  me 
to  wonder  why  a  man  who  had  such  a 
up  information  and 
such  a  pleasing,  breezy  way  of  imparting 

-  rs.  never  wrote  for  publi 


In  a  recent  bulletin  issued  by  the  United 

al    Survey    which    includes 
a   report   by    I 

1  .11  iwing  data  on  the 
value  of  peat   as  a   fuel  are   suppl 
its    made    in    ' 

Peal    '  I    as    a    fuel    in    both 

down-draft  and  pressure  t;.  1 
d 

-    •   .1 
bly    with    that 
]        1 
several    tests    showed    in    B.t.U.    per    cubic 
r    peat:       Sweden.    132;    Xymphen- 
burg,  114:  Stockton,  145:  Winnington,  152. 
For  coal:  Indiana,  147:  Illinois,  i.; 
157.      For  lignite:    X'orth   Dakota,    161 
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Points  to  Consider  in   Choosing    a    Moto: 


\  iews  of  Two  Experienced   Engineers  on  Advisable  Features  of  Con- 
struction,    Speeds,     Windings    and    Ratings    of    Direct-current     Motors 

BY  H.  M.  PHILLIPS  AND  E.  F.  BUTLER 


Mr.    I' tpn'     \«l»  Ice 

In  buying  a  motoi  assumed 

that   the   purcl 

that   will  do  all  the  work  which   he   may 

require  of  it  in  a  thoroughly  satisfactory 

manner  and  that  he  d  itain  such 

« 

ie  i  btained  where  the 
I    a    sacrifice    of    ma- 
terial an  1  wi  rkmanship  and  maj   I 

dear  at   any  price ;"   on   the  other 
hand,  a   motor  may  be   unnecessarily   ex- 
pensive  because  it   is  so  designed  that   it 
ditions  that  will  never  arise 
work    for    which    it    is    purchased. 
Even  though  it  be  decided  to  purchase  a 
I  a  certain  make  it  will  frequently 
eliminate    this   mm 
bj    careful  of   the 

exact    requiremi  ne    wishes    the 

possible  that  a 
certain  manufacturer  will  he  ahle  to  quote 
the  lowest   pri  r   to  meet   one- 

Set  of  conditions  but  will  not  he  able  to 
do  so  in  another  case.  It  is  always  well 
to  listen  to  the  advice  of  the  seller  but 
not  alw  '■  How   it ;   it  will   fre 

quently  be  found  that  his  engineering 
ability  is  quite  limited.  Consideration  of 
the  following  points  should  be  of  help  in 
selecting  the  most   desirable  mo 

\('.E 

The  motor  must,  i  i  course,  be   wound 

for  the  i  operate ; 

there  is  no  choice,   as  this 

is    already    determined    by    the    source   of 

current   supply.     The    115-volt   m 

scent-light 
circuit:  the  principal  objection  to  its  use 
is  the  comparatively  large  amount  of  cur- 
rate  it.  This  is  like- 
ly to  c:  the  same  circuit  to 
burn  dim  or  to  flicker  when  the  motor  is 
started.  in  on  a  variable  load; 
it  may  also  add  appreciably  to  the  cost  of 
installation  on  account  of  the  heavy  wire 
required. 

The  230-volt  motor  requires  but  one- 
half  the  current  that  is  taken  by  a  115- 
volt  motor  of  the  same  power,  and  tin- 
small  one  it 
will  require  but  one-half  the  weight  of 
copper  wire  to  connect  it  to  the  line :  if 
the  line  is  a  long  one  it  may  require  but 

:>er    necessar; 
115-volt   motor. 

The  500-volt  motor  bears  about  the 
same  relation  to  the  230-volt  that  the  lat- 
ter does  to  the  115-volt  motor;  that  is, 
it  will  require  fn  m  one-half  to  one-fourth 


ot'  the  amount  of  copper  to  connect  it  to 

e    of    supply.      When    the    line    is 
me,   a   mile   for  instance,   this   -.in 
ing  makes  its  use  almost  compulsoi 
motor  is  more  apt  to  give  trouble  in  op 
crating    than    those    of    lower    voltage,    al- 
though    this     tendency      can      be      largely 
counteracted      by      careful      construction. 
that  are  likely  to  l.e  quite  severe, 
-  nit  from 
this   motor. 
While    there    should    be    no   great    ditter- 
.   1  lie   500- 
higher  in  price  than 
1  usually 

ill    mi  iti  ir 
of  the   same   kind. 

Winding  and   Speed   Variation 
The  shunt-wound   motor  is  by   far  the 
runs  at  nearly 
constant   speed   at   all   normal   loads.      The 
in    speed    from    full    load    to    no 
load   in   commercial   mi  tors   will     ■ 
lie  between  4  and   12  per  cent.,   the  larger 
motors    having    the     smaller    aim  unt     of 
variation.     It  Ian  to  have  the 

manufacturer    state    the   amount    of   varia- 
tion thai  h<    \\  ill  guarantee  on  thi 

OSes     to     furnish:     some    may    be 
found   i"   he   better   than  1 

.ire      not      well 
adapted  to  the  driving  of  punches, 

irity  of  machim  -  thai  are 
equipped  with  flywheels.  The  pui 
a  flywheel  is  no;  so  much  to  keep  the  ma- 
chine running  at  a  o  eed  as  to 
ergy  during  one  period  of  opera- 
tion and  to  deliver  it  quickly  at  the 
'  that  it  is  needed.  The  shunt- 
wound  motoi 

to  run  at  constant  speed,  will  do  its  best 
to  rob  the  flywheel  of  its  proper  func- 
tion and  to  kiep  the  machine  running  at 
constant  speed  and  supply  all  th 
required  at  the  moment  of  heavii 
without  the  assistance  of  the  flywheel. 
This  is  almost  certain  to  overload  the 
motor  seri  only   for  a   fraction   of 

a    second;    there    will    be    a    flash    at    the 
and  a  very  heavy  momentary  cur- 
rent   will    be    drawn     from     the    line:     the 
first  causes  rapid  deterioration  of  the  com- 
mutator,   the    latti  1     i      almi  st    certain    to 
cause    any    lights    that    are    on    thi 
circuit   to   flicker  and   if  the   machine   is   a 
ne  the  effect  may  be  felt  on  other 
-    and    even    on    the    generator. 
Increasing  the  size  of  the  motor  is  an 
ary  expense  and  not  an  adequate 
remedy.     The  compound-wound  motor  is 


d<  signed  to  o\  ercome  such  1 

n-n-  considerably    fa  sti  1    at   no  load 

at     full    load,    the    differ*  in,     in    -peed 
in-    not    far    from    20    pel    1  enl 
standard   mot,,rs.   and   exerts    10   p 

cent,    in*  're    torque   at    full 
than   at   no   load.      When   driving  a  pun 
■  ir    -hear,    the    dri  p    in    speed    1  n; 
flywheel    to   give    up    its    stored    energy 
the  moment   of  heavy   load,   and   tl 
torque    renders    an    excessive    current  i 

r\    and    therefore    oh 
at    the    brushes. 

The    series  wound    ne  it* T    1- 

-eed    variation    with    chat 
I       I  1    suddenly    relieved   of  its  li 

11   w  ill  be   very   rapid  ami 

many    cases    will    be    limited    onlj    by 
bursting  of  the  armature  or  other  accid 
t'  1   the   ue  'I,  ir.      for   this    n  asi  m 
wound    ne 'tor   i-   hardly   suitabb 
drive    of    any    description,    the    bi 
liable  to  be  thrown  "ll    at    some  min- 
is   largely    used    for    crane      and 
I  urpi  >ses  where  an  1  iperati  >r  i-  ii 
attendance,      lis  property  of  runnil 
ly   under   heavy    load-   and    rapidly,   if 

advantageous  and  for  starting  a  gi 
load  it  causes  somewhat  less  lluctua 
of  current   than   other   motors.     A   hen 

inded  motor  would  do  equally 
li  u  w  1  nli]  he  ni"t  e  expensive.      I  I 
v  <  .mid  motor  may  also  he  direct 

fan  or  1  ither   machine  where  the 
i-    practically    constant  :     tin-    m; 
times    effect    a    -light    saving  »iii 

ith    has   no   other  advantaj 
less    the    exact     powet     req 
tie-  apparatus  is  known   th 
la   predetermined. 

The    differentially-wound    motor   is 
1,  lid'  d   to  run   at    exactly   the   ■ 
at   all  load-  or.   if  desired,  to  1, 
-peed    with    the    load       Years   ago, 
shunt-wound   motors   did   not   app 

to    constant   speed   as   the; 
now  and   when   perhaps   to"   great  in 
tancc    was    attached    to   a    slight   van: 
in  speed,  they  were  frequently  used 
they      are     very      rarely     installed. 

ss    many    undesirable    features: 
produce  violent  fluctuation-  of  curr< 
the  line,  have  a  strong  tendenc; 
as    the    load    increases,    are    liabli 

11  overload,  in  which  case  they  may  "' 
denly  stop  and   immediately  starl 

in   the   reverse  direction.     It  si"" 
seldom    be   necessary   to   put   in 
cntially  wound  motor:   if  very  cli 
regulation  is  specified,  a  definite 
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n,  you  may  compel  the  manu 
icturer  to  furnish  a  motor  to  meet  your 
equipments,  but  it  he  can  unit  them 
.  ith  a  shunt  wound  motor  it  will  be  far 
referable. 

Other    characteristics    being    the    same 

iere  is  not  a  verj   great  difference  in  the 

isl  of  the  different  winding 

omul    motor    usually    costs    a    little    less 

shunt-wound  machine,  but  in  some 

it    may    cost    slightly   more;   the 

npound-wound    motor    will    cost    more 

ian    either    the    shunt-    or    series-wound 

ladline.     Any   special   features   in   regard 

speed  control  that  will  compel  the  man 

[icturer    to    depart     from    his    -1 

>e    the    cost     of    the 
nd  probably  delay  the  delivery. 

Horsepower 

icral    rule   can    be   given    for  de- 
ig  the  power  that  will  he  required 
lOtor    to    drive    a     given     machine 
close    approximation,    however, 
made,   by   the   best    means   avail- 
order  to  get  a  motor  that  is  large 
without    tile   expense    of   one   that 
essarily  heavy.      Two   factor-  limit 
at  of  a  motor:  the  heating  of  the 
the   motor   and   sparking   at    the 
tor.     If  the  motor  is  to  carry  its 
tor  several  hours,  the  heating  is 
ire  to  govern;  if  it  is  to  run  hut 
minutes,    the    sparking. 
rive   a    ventilating    fan    that    is   to 
all    day.    a    "continuous-duty"    motor 
the  proper  horsepower  must  he  put   in. 
machine  tools  can  be  opi 
an  hour  at  their  maximum   load 
Stopping,  and  a  motor  takes  from 
Tee   to   six    hours,    depending    upon    it > 
-each  its  maximum  temperature; 
o|  quite  rapidly  when  shut  down 
some    cases    even    more    rapidlj 
nning  on  a  light  load.     A  motor 
sed  on  an   ordinary  machine  tool 
apablc  only  of  carrying  full  load 
■urs  without  overheating  :  if  the 
in    do    this    it    should    In-    able    to 
tool   all   day   on   such   loads   as 
r<  ceive  in  actual   service. 
-   for  cranes  and   similar   service. 
maximum   load   can   hi'   of  but 
tion.  may  he  given  a  thirty-min- 
ven    a   fifteen-minute    rating;    by 
the  rating  for  as  short  a  time  as 
the   manufacturer    is    enabled    to 
a   motor   that    will    do   the   work 
and   yet   he   light   and   compara- 
loxpensive. 

bility   to  carry  a  heavy   overload 

1    a  short   period  is  a  very   useful    tea 

dally    for    machine    work,    and 

'    lie    overlooked    in   comparing 

motors.    To  specify  a  high  value 

•     the  manufacturer  to  furnish  a 

*Kial  motor  at  a  high  price  but  a  cntn- 

of    the    overload    guaranteed    by 

d  erent  manufacturers  on  their  standard 

may  be  of  assistance  in  making  a 

"ction. 
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The  lower  tin  speed  of  a 

motor,   the  higher   will   he   the  co.t.      Most 
manufacturers    have    at    least    three    stand 

aril   speeds    for   a   given   horsepower  and 

almost     anj     speed    may    he    obtained    by 
special  design.      A   high-Speed  motor  has  a 

mutator;  a  low   speed  motor  is  expensive 

and    has    slightly     poorer    efficiency    ami 

gulation  ;  a  1  ed  motor 

is  rather  preferable,  everything  considered. 

When  ■  \    1..   vary   the   speed 

of    the    motor    considerably    by    means    of 

a    controller   while    the    motor    is    running, 

the  cost  of  the  motor  will  be  greater  than 

i     a    constant-speed     machine,    not 

counting   the  extra   cost    ,,f  the   controller. 

When   the   variation   is   large,    Say,    |    to    t, 

the    minimum    speed    must    necessarily    be 

low;     this     will     call     for     a     large     frame. 

which   will    bring    the    price    up   to   that    of 

.oil   sjiced    motor    of    the    same    1,  iw 

speed. 

\  slight  increase  of  speed  may  be  readily 

and  cheaply  obtained  on  any  shim;  wound 
motor  by  means  of  a  rheostat  in  the  field 
circuit,  no  change  whatever  being  madi  in 
the  motor;  when  the  speed  i*  increased 
in  this  maimer  the  power  of  the  n 
reduced,  owing  to  the  tendency  to  spark 
at  the  brushes.  As  the  speed  is  increased 
the  tendency  to  spark  is  increased  and  be- 
comes serious  at  the  full  rated  load  of 
the  motor.  By  diminishing  the  load  the 
speed  may  be  increased  further,  and  on 
no  load  or  very  light  loads  the  speed  will 
be  restricted  by  mechanical  considerations 
only. 

Compound-wound  motors  are  seldom 
used  for  variable  speed,  not  so  much  on 
account  of  the  additional  expense  as  be- 
cause of  the  fact  that  a  degree  of  com- 
pounding that  is  hardly  noticeable  when 
running  at  low  speed  will  produce  a  very 
peed  variation  when  running  at 
high  speed.  If  a  compound-wound  motor 
must  be  used,  the  allowable  speed  varia 
tion  when  running  at  the  maxinini 
should  he  specified  and  the  low  speed  will 
■  itself,  which  it  will 
probably    be    well   able    to    do. 

Reversing 
If   a    reversible   motor   is    required,    the 
cost  is  likely   to  be  increased.     Almost   any 
well    built    motor    may    be    made    to    carry 
its  load  in  the  reverse  direct! 
ing     the     connections     and      shifting     the 
brushes    slightly    around    the    conn 
The   change    in 
by  simply  throwing  a  switch 

•be  controller  hut  it  is  not  prac- 
tical  to  shift   the  brushes  when  thi 

lently   reverse.! 
that  can  carry  full  load  in  either  dil 
without    shifting    the    brushes      is    neccs- 
sarilv  more  expensive  than  one  to   run   in 
one   direction   only. 

■  r  equipped  with  auxiliary  poles 
to  obtain  speed  variation,  however,  will 
usually  run  at  full  load  in  either  direction 
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without    shifting    the    brushes.      Auxiliary 

nder  the 
ible    only,    bui    ttn  1 
for    the   buyer   ti 
use;  the  manufacturer  had  better  be  al- 
lowed   ■  his    judgment   on   this 
point 

01    Frame 

Mosl     builders     make     motors     in     three 

11  n."    "Semi    ! 

and    "Inch. sed."      The    open    motor    should 

d    whenever    practicable;    it    is    tin 

cheapest    and    in    son  ,:,,.    best, 

If    the    more    delicate    parts    of    the    mot,., 

are  in  danger  of  mechanical  injury,  which 

hi-  lj    lo    be    the    case    when    they 

■i"    located  on   or  mar  tool,,  covers  of 

perforated    metal    or    heavy    wire    netting 
be  fitted  over  the  openings  in  the 
motor   frame,   making  it    "semi-ini 

'VI  is    add    -lightly    to    the   cost   of 

tor  and  reduce  its  capacity  bj   re- 
ducing  the  ventilation. 

When  a  motor  n  exposed  to  a  great 
d,al  of  dust,  especially  if  the  dust  is  of  an 
inflammable   nature,   ami   when    v. 

oil     is     likely      to     he     spattered     upon     lb, 

motor,  it  must  be  "inclosed"  bj  tight 
covers  placed  over  tin  hobs  in  the  frame. 
It  can  ROW  depend  onlj  upon  radiation 
from  the  outside  of  the  frame  to  gel  rid 
of  the  heat,  there  being  no  circulation  of 
air,  and  the  capacity  of  a  given  frame  is 
largely  reduced,  usually  about  une-third ; 
for  a  given  horsepower  is  there 
fore    largely    increased. 

Aside  from  the  cost,  the  open  type  of 
motor  is  usually  desirable;  because  any 
dirt  collecting  about  the  interior  can  be 
readily  detected,  and  if  sparking  occurs 
it  is  almost  sure  to  be  quickly  ol 
ami  steps  may  be  taken  to  remedy  the 
trouble  before  scri,,us  damage  is  done;  if 
rheated  the  odor  is  quickly 
noticeable 

Efficiency 

e  of  efficiency  de 
pends    upon    the    amount    of    servi 
quired    and    upon    the   cost    of    power.      As 
an  extreme  case,  assume  that  a  to-horse- 
power.m  run  at  its  full  rated 

load,  ten  hours  per  day,  and  that  power  is 
paid  fot   bj   meter  at  10  cents  per  kilowatt 
hour.     Under    these    conditions    a    motor 
running  at  85  per  cent,   efficiency   will   run 
up    a    bill    of   J.X7S   per    day;    the    use    of   a 

efficiency  will  effect 
a    saving  per   day  or  $147   per 

year    id   .too   working   days;    in    a 
this  kind  a  difference  of  even  one  per  cent. 
of  considerable  importance.  Go- 
ing to  the  other  extreme,  a  motor  may  be 
one   hour   01    1,  s 
each    day    in   a    plant    which    gene-, 
own    power;    in    this   case   a    difference   of 
even    to  p  uld   be  of  relatively 

little   importance. 

mutator  ami  Brushes 

•nmutator  is  frequently  a  source 
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ioog. 


itly  been 

material  than 

tween  the  bars 

.     -tugs    ami    the 

.'.  ]  dge  lion.' 

ib j eel   to  wear 
and   mus  illj    be   turned   off   to 

Id    be   a   liberal 
r  to  allow    i"r  tliN. 
I:ru~h  holders  should  be  of  substantial 
nlj    to    secure    r  1 1^ i <  1  i t > 
iditions    but    also    thai 
aj    ii"t   readily    be  destroyed  when 
through  an  accident  of  some  sort  the  cur- 
rent arcs  across  to  them.     The  insulation 
a  liberal  surface,  that  there 
maj  be  less  likelihood  of  current  leakage 
when  a  slight  amount  of  dirt  accumulates, 
and,   as    well    as   all    other    parts    of   the 
brush   holder,   it   should   be    so   arrant;.'. 1 
i       \-  it  may 
--ar>    to  re.,  direction   of 

rotation  of  the  motor  the  position  of  the 
brush    holders    should    be    reversible,    al- 
they    are    generally    so    arranged 
will  operate  nearly  if  not  quite 
as  well  in  one  direction  as  the  other. 

1  [eai  [NO 
If   the   motor   is   to  be   used   in   an   ex- 
tremely   warm    location    it    may   be   neces- 
sary obtain  one  with  a  lower  temperature 

i  is  usualh  allowable.     In  stating 
that    tin  if    a    continuous  dutj 

•.as  limited   by  the  heating   of  the 

windings  no  limit   was   set   as  to  tin-  al 

lowable  heating.     The   American    [nstituti 

.  i  rs    recommends    as 

ird  that  tin-  heating  be  limited  to 
50  degrees  Centigrade  (go  degrees  Fab 
renheit)  above  tin-  temperature  of  the 
surrounding  air.  The  U.  S.  Navj  De- 
partment   specifies    v>  degrees   Centigrade 

temperature    rise 

The    temperature    rise    can    he    mi 

b)     thermometers     or    electrically     by     the 

1   the  winding; 

the  latter  method  is  generally    preferable 

net    windings    and    in    most 

ca~es    will   In-   found   to   give    results    sev- 

jjrees  higher  than  the  thermometer; 

on    the    armature    it    is    difficult    to    obtain 

the  ther- 

mometi  ■  ireferred       These 

obtained  when 

the   air   is   at   a   temperatun 

Fahren- 
ind  a   slight   correction   immaterial 
plied  for  a  different 
•ure.      The    brushes    and    1  ommu- 
iwed    ;    degrees    Centigrade 
Fahrenheit)  additional  rise. 
•  liable  manuf  !  I   motors 

coming    within    these    limits:     motors    of 
higher  temperature  rise  are  seldom  to  be 
tempera- 
ture ris'  reater  safety. 

If  the  motor  is  to  be  run  continuously 
or  frequently  where  the  air  i-  at  a  tem- 
perature of  Fahrenheit,  or 
more,   the   temperature   rise   of   its    wind- 


ild  In  considerably  1.  ss  than  if  it 
were  to  operate  in  surroundings  "I  r.s  to 

80  degrees.  In  this  connection  it  should 
be   remembered   that   a   large   motor   placed 

in  a  small  room  or  a  small  una",  boxed 
in  for  protection  will  rise  the  tempi 
of  the  surrounding  .or  very  materially 
above  that  outside  the  room  or  box.  As- 
suming that  the  normal  motor  will  run 
the  air  at  a  temperature  oi  05  de 
ihrenheit,  the  allowable  risi 
he    reduced    at    hast 

degree  that  the  temperature  of  the  air  in 
which  it  is  to  run  exceeds  ninety-five.  On 
the   other  hand,  a   motor   that   is  to   run 

ill    an    exceptional!)  ir   in    a 

ong  draft  "f  air  may  lie  depi  ndi  d 
upon     to  .\  hat     more    than     its 

lUtpUt. 

Erneit    l\   Butler'a   Vlewn 

When    a    man    wishes    to    buy    a    motor 

hi    is   liable  to  be   swamped   bj    pricelists 

lations  from  motor  builder-.  ,  ach 
trying  to  prove  that  his  particular  make 
is  the  only  one  the  buyer  could  ever  be 
happy  with.  The  prices  are  very  much 
alike    and    nearly    all    makers    will    give    a 

guarantee    as    to    efficiency,    temperature 

ris,.  material,  and  good  workmanship. 
Which,  then,  should  he  chosen,  and  why? 
1 1  is  ih,.  writer's  experience  that  the 
best  motor,  ultimately,  is  the  one  which, 
after  minimum  liability  to  breakdowns, 
can  be  got  going  again  soonest  when 
trouble  does  can,.  The  perject  motor  is 
u,,t  yet  made,  but  one  possessing  the 
points  in,  ,,:  ioned  Ci  imes  nearer  to  it  than 
any  I  have  yel   seen  or  heard  of. 

1  I  \i  IRKS 
The    motor   should   look   right   and   have 

in,  ill  balanced  or  awkward  parts.  It 
should    have    an    ample    baseplate,    or    if    it 

has  fe,  1  thej  should  b<  well  spread,  other 
wise  the  machine  will  tend  to  rock  when 
running. 

The    main    frame    of    a    motor    of    about 

r  over   should   be  in   two 

part-,    .,.  ed.      The 

top  Usually  has  a  threaded   hole   to   receive 

an  eyebolt.  If  this  hole  goes  right  through, 

water,     drillings,     etc.,     may     get     in     and 

damage  the  armature.     In  some  machines 

;net  poll     are  ca      or  1  asl   welded 

in,   and  pole    shoes   are    fastened   to   them 

by    flush    screws;    in    others   each    magnet 

:  ii-  lip-  are  in  •  mi    pi.  :e  and  the 

•  1    by   means   of  a   holt 

right    through    the    frame,    with    a    nut    ,,ti 

1  reu  s  through 

the   frame   into  the   pole.      One  of   the   two 

latter  methods   is    preferable,  as  the   mag- 

,,,  t  poll  able  t,,  work  loose  ami 

rmature.      A    sprint:   washer 

is  an  additional   safeguard,  particularly  in 

of   tractii  in    motor-.      It    is   best   p. 

use    either    two    screws    or    bolts,    or   one 

iwel  pin.  in  order  to  keep  the  pole 

pieces    from    twisting    out    of   position.      It 

is  the  practice  of  most   makers  to   tit    the 

bearings  into  endplates  which  are  recessed 


into  (he  frame  and  held  there  b\  inrat 
•  il  capsi  rews.  \  much  lu  11,  1  « 
have  th,  bearings  mounted  in  the  bottot 
hall  "i  th,  lie  a,  'i .  -,  1  li.it  the  top  can  b 
remo>  ed  w  hen  nec<  ssarj  an, I 
made  with  the  armature  in  place.  Til 
is  impossible  in  the  case  of  armatun 
slung  between  end  plates.  I'lirlhcrmor 
a  lot  of  time  is  lost  in  removing  pullr 
or    pinions,   brush   gear.   etc. 

lu    the    matter    of    bearings    there   is  11 
much     choice.       The     sleeves     are    usual  ( 
cast     in    one    piece,    and.    external!',     tap 
slightl)     from    a    central    collar    which 
turned    parallel    and    is    a    light    lit    in   tl  ' 
housing,    being    usually    held    there    In 
-et    screw.      In    length    the    sleeves  shou  4 
be    about     tin,,      diameters;     they    sliott 
have  two  oil  rings,  the  broader  tin 
and   he    slightly   recessed   near    (hi 
keep  the  oil  from  creeping  along  1 
Brass   is   the   metal    usually    cmplo 
for  most   purposes  i-   satisfactory;  fort 
heaviest    kind   of   work,   however,   there 
nothing    like    phosphor   brouse. 

Magnolia    or    white    metal    is   al  0   1 
mon,  especially  in  huge  motors  01 

of    cheapness.      Some    bearing    sleeves  ; 
entirely  of  white   metal,  others  consist 
hearing  metal  poured   into  a  shell  of  hr; 
,  ir  in  m.     A  \  ei  \   good  f,  inn  is  til 
in  the  accompanying  sketch  in  which  pi 


,,1 01;  \]     ,11     lit  \i;i  xi,    -  1 

lions    of    the    shell    come    level    with 
white  metal.  Then,  if  a  hot  bean 
cause.the   softer  metal   to  run.  tin-  an 
ture  will  not   drop  onto  the  poll 

Armature  shaft  should  be 
rigid  to  avoid  any  springing.  That  ] 
ti,,n  of  it  which  fits  in  the  bearings 
well  be  of  larger  diameter  than  that  ta 
up  by  the  pulley  or  pinion.  I  hen  il 
any  time  it  should  get  cut  or 
can  be  turned  down  slightly  and  the  1" 
ings  refilled,  saving  the  cost  of  a  1 
shaft,  and  a  possible  dismantling  of 
armature. 

It  is  a  waste  of  money  to  pay  for  "J 
and  polish,"  but  at  the  same  time  a  "' 
made  motor  will  usually  have  a  ¥,< 
though  possibly  not  a  showy,  finish, 
will  be  some  encouragement  t"  '''' 
t.ndant  to  keep  it  in  good  condition 
will  also  show  up  any  neglect  on  his  [ 
All  set  screws,  bolts,  etc.,  should  be, St: 
aril    so    as    to   be    easily    replaced.     S 
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not  follow  this  plan  and  trouble 
d  thereby. 

Kl  El   l  Ml    a     I  ll  TAILS 

l'lir  armaturi    should  have   as  large   a 

.is    possible.      In    some    motors 

on  of  the  armature  taken  up  by 

M  baud-  i-  slightly  le-s  in  diameetr  than 

ic  re-t.  so  that   the  bands  come  level  in 

'.cad  of  projecting.      I'his  is  an  adv 

s  the    increased   clearance   means   longer 

fe    for    the    bearings.       Tin-    commutator 

IOC    should    be    broad    and    the    segments 

lick  enough  radially  to  stand  being  trued 

■  il    times       1  f    the    segments    are 

ith  lugs  to  lake  the  armature  leads 

ii  lug-,  to  take  the  armature  lead-. 

le   lug    should    lie    stamped    in    one    piece 

'ith    the    segment  ;    a    riveted    lug    means 

joint   which   i-  a  possible  source 

I   trouble.     Preferably   the   leads   of   the 

ills  should  be  held  mechanically  as  well 

.  h>   soldering 

It  is   important   that   the   insulation   be- 

gments    he    pure    mica    only,    and 

rings   micanite   and   wide   enough 

•  project  well  out   from   the   -ides  of  the 

unmatator.     There   should   lie   no   possi- 

I     movement     between     the     mica 

rips  and   the   commutator.      Some   com 

uitators   are   clamped   by    mean-   of   two 

tes    bolted    together.      Sometimes 

r    plate     i-     tapped     to     receive    a 

tetimes  it  has  studs  in   it   to  take 

the  trout  end.     Once  1   was  called 

a  motor  and   found  the  commu- 

Ite    frame.        \-     soon 

the  clamping   holt-    were    slacked    off   it 

nd  that  the  nuts  were  inside,  and 

them  most   of  the  coil   leads  had 

insoldered. 

magnet  coils  may  be  either  wound 

1  or  bobbin  or.  after  being  wound 

-hape  and  size,  on  a  former,  taped  and 

1  and  put   directly  on   the  magnet 

■res.     The  latter  method,  if  the  coils  are 

dried,  and  then  impregnated  while 

an  insulating  compound,  is  very 

irv  for  all  ordinary  purposes.     In 

'tors,   particularly,   the   tield-mag- 

Uld     not     lie       1   ■       ■  ' 

up     and     down     the     magnet 
-    the   current    will    cause    them    to 
rt    and    in    time     chafe     thro 
tion 
The  connections   should  be   where   they 
nd   reached.     A  number  of 
bring    tin     leads    of   the 
'M   plate-   witl 

marked   with  an   arrow   to   denote 
'   of  winding   or.    respectively.   "I" 
(inner  and  outer).     If  a  machine 
-   "ne  pole   directly   at   the   bottom,   that 
will  get  most  of  the  -il  and   dirt, 
gear  and  brushes  are  usually  the 
part  of  a   motor  and   more   than 
■•le  could  be  written  on  that   sub- 
alone.     With  the  exception  of  gauze 
which    do   not   come   within    the 
f  this  article,  there  are  two  differ- 
t  kinds  of  brush  holders,  namely,  those 
'  the  box  type  and  pivoted  holders. 


In    the    first    case    the    hru-h    slide-    in    a 

metal  box  and  i-  fed  downward  b] 

of    a    spring    pressing    upon    it-    top   end 

I  he  chief  fault-  of  this  type  of  holder  are 
that  the  brushes  are  very  liable  either  to 
stick  or  to  chatter  in  the  holder,  and  they 
have  to  he  discarded  in  main 
tore  they  are  half  used.  Brushes  for  this 
type  of  holder  should  he  fitted  with 
flexible  copper  connection-  ,>r  "pigtail-" 
-.I  thai  tin  -prmg  doe-  not  carry  the 
current. 

The    pivoted    bolder    i-    usually    one    in 
which  the  brush   i-  held  in  some  kind  of 

mean-  of  a  -.  rew.  I  he  clamp  is 
at  one  end  of  an  arm  and  the  other  end 
i-  pivoted  on  the  spindle  and  move-  freelj 
around  it.  while  the  spindle  carries  an 
adjustable     tension      -pring.      The     disad- 

of  this  type  of  holder  are  that 
the    brushes    can    often    fall    out.    and    they 

must  often  In-  made  .if  a  special  shape 
imping,  which 
makes  them  more  expensive.  This  type 
holders 
should  In  made  so  that  the}  cannot  drop 
onto  the  commutator  if  the  brush  falls 
out. 

In  general,  each  brush  should  he  adjust- 
able independently  of  the  others;  the  sets 
should  Be  adjustable  to  follow  up  wear 
of  the  commutator;  the  insulation  must 
he  ample;  the  brush  leads  should  not 
cross  one  another  where  oil  and  dust 
can  get  on  them,  and  a  good,  reliable 
the  holder  must  he  pro- 
\  i.  1.-. L 

lions      are      another      source      of 

Sometimes    the    brush    lead-    and 

field-magnet  coil  lead-  are  brought  out  to 

a    marble    or    slate    slab    and    protected    by 

il   .ii    ci  hit.       '1  hi-     mak.  . 
job    if    there    i-     sufficient     room 
terminal-    of   opposite    polarity.      A    hitter 
arrangement    is    that    in    which    short    por 
celain    tube:  the    frame    by 

1.      The  ternn 
formed  of  hra-s   rod,  drilled  out   to   form 
a  thimble   for  the  motor  vv  r 
and    threaded    at    the    other   to    receive    the 
line  wire-,  and  also  to  tighten   di 
to    the    insulator.      A    suitable    cover    in- 
closes the  whole,  lor  watertight  or  crane 
work,  bushings  or  glands  in  tin 
the  motor,  with  the  leads  brought  through 
and  connected  directly  to  the  motor  wires, 
\\oid  terminals  coming  through 
the   bottom    of   the   motor   underneath   the 
commutator. 


The  Trill  Indicator  Company  of  Corry, 
Peun..    has    recently   issued    a    catalog   de- 

..f  the  "Triumph" 
indicator  and  its  accessory  appliances     In 
addition   to   the   descriptive  matter,   nearly 

of  the  book  is  devoted  to  gen- 
eral hints  for  the  use  of  the  in 
describing  the  usual  faults  found  in  a 
diagram,  a  method  of  combining  dia- 
grams from  compound  engines,  indicat- 
ing gas  engines,  etc. 


v.  mils    [urbine   I  sed    us    a    Regit* 
latoi 

i\    J    nwi>.  Jk. 

An    inti  mple    of    thi 

i    tui  Inn.      vv  hi  u 

used    a-    a    regulator    on    a    lai  g.    powi  r 

System  is  found  in  the  new   Oakland  power 

..nd    I- 1.   trie 
Company,  of  San  Francisco.    The  installa- 
tion consists  of  a  gooo-kilowatl   vertical- 
manufactured 
by   the   ( ieneral    lh.tr  ii    i  i  rnipan; 
750  horsepower   McNaull  water  tube  boil- 
ers  and   a    Worthington    coi 
with  cooling  surface  of  20,000  squa 
The  60,000  voii   transmission   5j 

cific     I  .as     and      !'  lecti  ic     <  I  nupaiiv 
entering    I  lakland    is   delivering  more    than 

100,000   kilowatts    during    maximum    de- 
mand.     I  It    tin-    amount    20,000   kilowatts 
maximum    are    supplied    to    Oakland   anil 
te    vicinity,   the   load    factor   being 

,  hi 
While  the  new  plant  is  of  great  value 
in  carrying  the  local  peak  load  during 
hours  of  maximum  demand,  it  i-  almost 
continuously  kept  connected  to  the  trans- 
ntission  system  on  account  of  the  steady- 

■     t     on    the    v  oltage    and    1  1  m-eipicllt 
improvement      in      the      lighting      service. 

acting  a-  a  regulator,  the  duty  is 
especially  severe,  the  turbine  taking  -nd 
.Ii  11  111.  .111.  ill. 11  )  -w  ingS  in  load  o 
to  9000  kilowatts.  In  a  word,  thi 
of  this  turbine  on  an  alternating  current 
system  is  equivalent  to  that  of  a  large 
storage  Lattery  on  a  direct-current  system. 


Westinghouse    Bituminous   Producer 
in   a  Sheet-Metal   Factory 


A    Westinghousi    bituminous    gas    pro- 

or  supplying  fuel  to  gas  engines,  as 
furnishing    ga-    for    -older   baths 
and    enameling    kilns,    ha-    been    installed 
by  the  S.  F.  Bowser  Manufacture 
pany,   m;  1  ray.-   and   distl  dint- 

ing tank-  and  automatic  weighing  pumps, 
in  it-  factory  at  Fort  Wayne.  End.  This 
■  plant,  of  ?;o  horsepower  ca- 
pacity, supplies  three  120-horsepower  tan- 
rizontal  engines,  direct-connected 
to  direct-current  generators;  these  furnish 
power    fi  .    which    are    motor- 

driven    throughout.     This   equipment    re- 
places three  [50-horsi  '1  marine 
boilers,    equipped    with    underfeed 
which     -                             .     to     ;n  hoi 
and    125 

Virginia   coal,  averaging   1.1,000  B.t.u.  per 
pound,  is  used  in  the  producer  at  present; 

;    55  per  ton,  deliv  ■  red 
county    (Indiana)    coal    of   approximately 
the  same  heat  value  has  been  sue 
experimented    with,    and    will     cost,    de- 
livered, $2.25  per  ton. 
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We  must  pretty  soon  examine  not 
merely  the  scale  that  may  form  in  your 
boiler  tube  but  also,  if  possible,  examine 
the  water  itself,  and  later  consider  some 
of  the  practical  points  of  oil  anil  coal 
analysis;  but,  before  we  leave  the  general 
subject   of  analysis   as   illustrated   by  the 

la-t  two  or  three  lessons,  it  would  be  well 
to  consider  some  of  the  special  wrinkles 
which  are  not  always  sufficiently  em- 
phasized by  the  textbooks.     1  am  not  going 

mmend  any  particular  book  on  . 
qualitative  analysis,  whether  old  or  new; 
tin  tx  'ks  are  all  substantially  the  same  in 
the  kind  of  facts  they  consider  and  in  the 
method  of  treatment ;  hut  there  are  some 
which  none  of  them  treats  with 
sufficient  emphasis  and  clearness,  and  these 
tli.  pi  ints  which  you  will  need  in 
practical  analysis  where  you  will  not  have 
a  clean  filtered  solution  handed  out  for 
examinat  ten  a  dirty  mess  or  a 

mixture  of  messes  which  may  be  some- 
thing that  you  have  got  to  find  out  about. 
One  of  the  first  things  that  you  want 
to  get  in  the  habit  of  is  to  treat  the  sub- 
stance to  be  examined  with  water,  and 
then  use  litmus  on  this  water  solution. 
You  want  to  do  this  before  you  attack  the 
substance  with  acids  or  alkalies  or  any 
other  solvent. 

Another  point  to  be  noticed  is  to  get  the 
ash  of  the  substance  you  are  examining,  no 
matter  what  it  is.  Burn  it  down  in  any 
clean,  hard-metallic  cup,  or  if  possible,  in 
a  little  porcelain  crucible  (which  can  be 
obtained  from  any  of  the  supply  houses 
ed  in  the  first  lesson).  If  you 
happen  to  use  a  coarse  assay 
crucible  you  will  sometimes  get  results 
which  are  quite  natural  and  yet  which  may 
seem  surprising.  I  knew  of  a  case,  a  few- 
years  ago,  where  a  Western  jeweler  tried 
to  assay  a  rock  for  silver  and  gold  by 
fusing  it  in  a  Hessian  crucible.  The  rock 
happened  to  be  limestone,  which  as  you 
remember  is  only  so  much  calci 
bonate ;  and  calcium  carbonate  when  heat- 
ed loses  its  carbonic-acid  gas  and  be- 
comes quicklime.  Now  lime  is 
base,  not  only  in  water  solutions  hut  also 
in  the  chemistry  of  fusion  by  fire.  The 
ip  largely  of 
sand,  which  is  only  so  much  silica.  SiO=, 
the  anhydride  of  silicic  acid.  Hence  it  is 
perfectly  natural  that  the  attempt, 
•of  limestone  in  such  a  crucible  should 
result  in  the  formation  of  a  fusible  calcium 
:silicate  which  would  cause  the  bottom  of 
tthe  crucible  to  flow  out  with  its  contents 


like    so   much   molten   slag.     This   opera- 
tion was  actually  performed  in  a  common 
blacksmith's     forge ;     and    the    jeweler    in 
urprised  to  discover 
that  the  limestone  flowed   away   with   the 
bottom  of  the  crucible  like  so  much  water. 
Of  course,  this  is  only  a  special  case  il- 
lustrating the  great  use  of  limestone   (as 
in  fluxing  and  slagging  out  the  silica  from 
1  1  ;    but    it    sets    one    to    thinking, 
and  it  will  help  you  to  explain  why  it  is 
imetimes    you    can    clean    out    the 
grate  bars  of  your  furnace  by  a  few  oyster 
shells,   or   pieces   of  lime,   which   flux   off 
the  tough  cinder  into  fusible  silicates.     All 
tin-  again  sets  you  to  thinking  and  shows 
us    how    much    one   can    learn    from    that 
old  barrel  of  lime. 

But  we  were  speaking  of  the  advis- 
ability of  examining  the  ash  of  the  sub- 
stance in  question  in  a  crucible;  you  will 
find  this  suggestion  of  great  value  in  nine 
cases  out  of  ten;  for,  if  one  learns  to  use 
,  he  can  find  out  something  from 
in  .oh  every  ash.  One  ash  may  be  dark- 
colored  and  may  burn  wdiite.  That  means 
probably  that  the  substance  contained 
some  carbon  which  burned  away.  An- 
other substance  may  leave  a  red  ash ; 
that  means  that  it  contains  some  iron, 
which  at  first  existed  in  the  ferrous  form, 
and  by  burning  the  iron  has  oxidized  to 
the  red  or  ferric  form.  All  green  clays 
and  green  slates  will  illustrate  this.  Thus 
brick  clay  is  a  dark  bluish-gray  at  first. 
because  the  iron  is  in  the  ferrous  condi- 
11.  n:  yet  it  burns  or  oxidizes  to  the  red- 
ferric  condition. 

Another  point  to  be  noted  in  analysis, 
ami  especially  in  turning  insoluble  things 
into  solutions,  is  the  assistance  of  not 
only  acids  but  of  the  alkalies,  and  par- 
ticularly a  mixture  of  sodium  and  po- 
tassium carbonates  in  fusion  ;  for  the 
mixed  carbonates  of  sodium  and  potassium 
fuse  more  readily  than  either  will  do 
alone.  This  suggestion,  together  with 
your  handbook  on  analysis,  will  help  you 
f  many  difficult!. 
Another  point  to  be  remembered  in 
analysis  is  that  several  of  the  metals  will 
act  as  bases  in  a  lower  state  of  oxidation 
and  as  acids  in  a  higher  state  of  oxidation. 
This  is  particularly  true  of  chromium  and 
manganese;  the  books  will  give  you  de- 
tailed information  as  to  how  to  oxidize 
the  basic  forms  of  chromium  and  man- 
ganese to  their  acid  forms,  and  how  to 
reduce  their  acid  forms  back  to  the  basic 
forms ;   but  keep  your   eye   fixed   on   the 


point  that  chromium  and  manganese  hav 
these  two  forms.  Also  remember  tha 
ferric  and  ferrous  irons  represent  two  dis 
tinct  solutions  of  the  same  metal,  iroi 
Again  in  the  second  group,  suhdivisio 
"1!"  (including  arsenic,  antimony  and  tin; 
these  metals  have  a  set  of  sulphur  dcriva 
tives  where  sulphur  takes  the  place  c 
oxygen,  and  where  we  may  consider  tli 
metals  as  being  "oxidized  by  sulphur. 
All  this  will  be  clear  to  you  if  you  ai 
simply  on  the  watch  ;  the  chemical  guii 
book  will  tell  you. 

Do  Not  Use  Too  Much  Acid  or  Alkai 

Another  point  concerns  what  may  loc 
to  you  at  first  like  the  uncertainty  of  ana 
ysis,  due  to  using  too  much  acid  or  tc 
much  alkali.  One  wants  to  get  in  the  hab 
of  using  as  small  a  quantity  of  a  solutic 
and  as  small  a  quantity  of  a  reagent  : 
will  perform  a  reaction.  It  is  not  nece 
sary  to  take  half  a  tumbler  of  a  sol 
tion  if  you  are  going  to  test  for  on 
one  metal  in  a  particular  group,  whe 
an  inch  or  so  of  the  liquid  in  a  test  tu1 
will  do,  and  where  a  few  drops  of  a  r 
agent  will  give  you  the  precipitate  th 
you  want.  Indeed,  by  using  too  much 
a  reagent  at  first  you  may  overlook  sor 
precipitate  which  is  first  formed  and  aftc 
ward   is   redissolved  by  itself. 

Thus,  ammonia  precipitates  from  silv 
nitrate  a  brown  oxide,  readily  soluble 
excess;  potassium  iodide  precipitates  frc 
a  mercuric  salt,  like  corrosive  sublima 
a  yellow  iodide  which  is  readily  solul 
in  excess  of  either  potassium  iodide 
mercuric  chloride;  and  sodium  hydrnxi 
precipitates  from  solutions  of  lead 
aluminum  hydroxides  which  arc  read 
soluble  in  excess  of  sodium  hydroxii 
Always  feel  your  way  with  a  little  of  t 
reagent. 

On  the  other  hand,  if  you  have  p 
cipitated  a  metal  and  are  in  doubt  as 
whether  you  have  added  enough  of  I 
reagent,  always  filter  off  a  little  of  I 
solution  being  examined  and  add  a  1 
more  drops  of  the  reagent  to  the  filtr 
to  see  whether  any  more  of  the  me 
substance  conies  down.  Suppose  that  J 
are  precipitating  lead  with  hydrogen  S 
phide  (using  the  homemade  apparatus  1 
scribed  a  few  lessons  back),  and  you 
in  doubt  as  to  whether  you  have  preci 
tated  all  of  the  lead.  You  can  easily  set 
this  point  by  filtering  off  some  of  the  SO 
tion  into  which  you  have  led  hydrog 
sulphide  gas,  and  then  trying  it  again 
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few  moments  with  more  hydrogen  sul- 
hidf.     Until  you  get  used  to  anal; 

:r    reagents    anil    solutions,    tins 
sting    of    the    filtrates    must    always    be 

On  the  other  hand,  do  not  work  entirely 
.■   rule   of   thumb,   but    always    use   your 
its  and  commonsense.     I  knew  of  a  case 
few    years    ago    where    a    student    was 
ven   a    pinkish-red    solution    to    analyze. 
■  lie  thought  he  knew  that  he  had 
thing   but   cobalt    nitrate;   yet    he   could 
itain  no  test   for  nitric   acid    (using   the 
"own  ring  test  with  green  vitriol  and  sul- 
furic  acid    as    described    in    a    previous 
neither  could  he  find  any  cobalt 
group  by  ammonium   sulphide  in 
of    ammonium    chloride).      The 
udent    worried    himself    over    this    solu- 
three  or  four  days,  and  meanwhile 
went    nearly    crazy:    until    his    teacher 
1   that   it   might   be   well    for   him 
rate  his  solution  to  dryness,  when 
that    he    got    was    a    faint    dirty    red 
from  a   trace  of  aniline  ink  used 
.  little  water. 

irse,  this   was  a   mean   thing   for 
rticular    teacher    to    do;    and    of 
I   was  a  trick  :   but   it   i-   iv 
ck  than  Mother  Nature  is  trying  on  all 
•  us  all  the  time.     I  knew  of  a  case  re- 
icre  a  chemist  in  testing  tin   wash 
•   an  engine  oil  to  see  whether  it 
id    or    alkaline    or    neutral,    found 
water  was  decidely  alkaline.     In 
lie  had  used  an  old  cork;  in  re- 
the   wash    water   he   used   a   new 
'  en   he   found   the   solution   to   be 
The    old    cork    had    fooled    the 
'■ecause  it  was  full  of  alkali  hid- 
Ihe  pores  of  the  cork,  having  pre- 
1  een  used  in   some  solution  con- 
odium  carbonate.     Of  course  the 
r  moral  of  this  lesson  is  to  keep 
lean;    for   99   per   cent,   of   good 
is  depends  on  cleanliness. 

■tig  hack  to  the  point  of  avoiding 

reagents,  it  is  possible  for 

•uake  up  a  solution  of  your  own, 

the  first  group,  which  would   fool 

tirely.     Thus   lead   chloride   which 

'vcipitatcd   from   lead   nitrate  by 

r     '  loric  acid  is  quite  soluble  in 

hydrochloric    acid:     and     if    you 

add  a  little  hydrochloric  acid  to  a 

vdrochloric  acid  solution  of  lead 

of    course    you    would    get    no 

te.     Again,  if  you  should   have  a 

1  nitrate  strongly  acid  with 

id  and  hydrochloric  acid,  on  lead- 

drogen   sulphide   you   might   get 

'-:   precipitate   of   lead    sulphide   at 

at  any  rate  only  strangely  reddish 

precipitates.      All    of   these    diffi- 

111  be  avoided  by  using  only  slight 

Tntities  of  solution  and  reagents. 

Exceptions   to   Re   Noted 

hen  again  there  are  certain  exceptions 

»ch    come    in    naturally.      Thus,    going 

1   your    friend   lime    (thus    far    we 

■  considered  the  action  of  acids  and 


h   compounds   as    lii 

and   K>|wmi>,   take   a   piece   oi   common 

well-burnt     bone    and    see    what     . 

Now  this  is  calcium  phosphati   1 
this  burnt  bone  or  calcium  phosp 

I  ible  in  hydrochloric  acid ;  and 
ml  this  solution  of  calcium  phos- 
phate  in   hydroi  (  which   really 
amounts  to  a  solution  of  calcium  chloride 
with     some    dissolved    phosphorii 
through  the  group  anal) 

will  find,  when  you  get  to  the  third  group, 
that  on  adding  ammonia  down  will  come 
a  white  gelatini  ite  which  looks 

exactly   like   aluminum   hydroxide.     This, 
however,    is    only    the    calcium    phosphate 
'    by    acids    ami    reprecipitated    by 

.  and  among  other  differences  one 

marked  difference  you  can  easily  see  from 
the  tact  that  aluminum  hydroxide  readily 
111  an  excess  of  sodium  hydn  \ 
da),   while  calciuo 
phate  is  insoluble  in  sodium  hydr 

Even  collecting  some  of  this  white  pre- 
cipitate of  calcium  phosphate,  drying  it. 
igniting  it  on  charcoal  before  the  blowpipe, 
moistening  it  with  cobalt  nitrate,  and  re- 
heating it  before  the  blowpipe,  as  the 
1  ibis  would  not  distinguish 
between  calcium  phosphate  and  aluminum 
hydroxide,  because  both  will  give  a  blue 
color  in  the  method  indicated.  Hut  this 
is  a  regular  exception  noted  in  the  book 
and  1  need  only  remind  you  that  calcium 
with  barium,  strontium  and, 
sometimes,  magnesium  may  come  down  in 
the  third  group,  with  ammonia  as  a  re- 
agent, if  you  have  any  phosphoric  acid, 
boric  acid  ("boracic  acid"),  or  oxalic  acid 
in  the  solution. 

Another  point  to  be  noted  in  general 
analysis  is  that  of  making  mixtures  of  the 
solutions  of  the  metals  for  yourself  to 
practice  on.  Of  course  to  begin  with  you 
will  try  one  metal  at  a  time,  like  lime 
(calcium"),  or  iron,  or  copper,  or  zinc,  or 
lead.  Then  you  will  mix  two  or  three 
solutions,  separating  each  metal  in  its 
proper  group,  and  proving  up  each  metal 
for  itself,  and  so  on.  Then  you  will  try 
half  a  dozen  metals  mixed  in  the  same 
solution,  and — but  here  is  where  you  will 
have  your  troubles;  for  some  metals  will 
in  nitric  acid  and  others  will 
not.  tin  for  instance.  Some  metals  have 
soluble    sulphat  me    metals    are 

precipitated  by  soluble  sulphates ;  as  lead, 
calcium,  strontium  and  barium.  Some 
metals  have  soluble  chlorides,  as  all  but 
the  first  group;  while  the  first  group 
(silver,  lead  and  mercurous  mercury!  are 
all  precipitated  by  solutions  of  a  chloride. 
Hence  it  is  not  possible  to  have  all  of  the 
metals  soluble  in  the  same  solution; 
though  you  can  easily  make  a  solution 
containing  ten  or  a  dozen  metals.  You 
will  remember  that  the  solution  for  the 
first  group  C silver,  lead  and  mercurous 
mercury)  is  a  nitric-acid  solution;  also, 
the  solution  for  the  second  group,  sub- 
division "B"  (arsenic,  antimony  and  tin! 
is  a  hvdrochloric  acid  or,  better  still,  an 


aqua-regia    solution    (thai    is    a   mixture 

of  hydrochloric  and  nitric   a 

Another  point  connected  with  analysis 
concerns  a  lot  of  ne«  names  which  might 
nfusc  the  beginner,    Chemists  are- 
great    faddists;   and   one   fad   which   pre- 

vails   at    present    is    1!  naming 

of  old   tilings   wuh   in  t 

this  has  got  into  the  modern  textbooks; 

ii    concerns   what   are   called   "ions."      Ibis 
cm  be  explained  by  a  simple  illu 
Thus  take  the  following  equation: 

CaCO,      • 
Calolum  Ammo-  Oalolum  Amiiio- 

Chlorlde  alum  1  mum 

Soluble. 

Soluble. 

Here  we  have  a  solution  of  ammonium 
carbonate  acting  on  a  solution  oi 
chloride.      Now,    according    to    the    new 

if  solutions,  whin  calcium  chloride 

is  dissolved  in  water  it  does  not   remain 

I"  calcium  chloride.  CaClj, 
but  is  broken  up  into  atomic  calcium,  ('a, 
and  two  parts  of  atomic  chlorine,  CI  and 
CI.  If  we  should  pass  a  weak  direct  cur- 
rent through  such  a  solution,  the  calcium, 
being  a  metal,  would  go  from  thi 
to  the  cathode  and  the  chlorine  would  go 
direction  from  the  cathode 
to  the  anode. 

Part    Moli  i  ules   ok    ■] 

These    part    molecules    which    go    from 
pole    in    the    electrolytic    cell    are 
called  "ions,"  1:  or  travelers." 

Hence  the  calcium  atom  which  could  go 
from  the  anode  to  the  cathode  with  the 
electric  current,  in  a  common  solution  of 
calcium  chloride  is  called  the  "calcium 
ion ;"  and  similarly  the  chlorine  atoms 
which  could  go  in  an  electrolytic  cell  from 
10  anode  are  called  the  "chlorine 
ions."  And  the  molecule  of  calcium 
chloride  in  solution  is  regarded  as  an 
:  calcium  carrying  certain  positive 
electric  charges;  and  the  chlorini 
are  looked  at  as  being  chlorine  ions  carry- 
in  negative  electric  charges.  Now 
all  this  is  very  interesting,  and  the  new 
theory  of  solutions  is  of  immense  value 
in  explaining  a  thousand  things  which 
cannot  very  well  be  explained  in  any  other 
lut  the  point  is.  that  giving  us  a 
new  set  of  names  has  imposed  an  addi- 
tional hardship  on  a  beginner. 

However,  you  can  learn  the  whole  thing 
in  a  word  by  remembering-  that  these 
re  only  the  names  of  the  parts  of 
tli.-  molecules  which  exchange  places  in 
the  game  of  balancing  J 
Similarly,  the  ammonium  carbonate 
(NH4)»COi  may  be  regarded  in  solution 
ig  made  up  of  two  "ammonium 
ions''  for  electrochemical  travelers,  each 
of  Nil,,  which  act  like  metal  ions),  and 
one  carbonic  ion,  CO,,  which  acts  like  a 
nonmetallic  ion  or  acid  ion.  In  looking 
at  the  second  side  of  the  equation,  we  see 
that  the  calcium  carbonate.  CaCOs,  which 
has  left  the  solution,  being  precipitated, 
is  no  longer  in  the  state  of 
although  it  may  be  regarded  as  being  com- 


; 

of  atn- 
ehloride    in  !'-<rt    of 

-till    in 
made  up.  each 
of  the  ion  Nil.,  the  ammonium  traveler, 
the  chlorine  traveler, 
that  is  all  thi  naming 

they  arc  new  names  f'>r  tin- 
pan  molecules  which  react  on  each  other 
when   different    substances   are   mixed   in 

I  do  not  expect  that  any  one  of  you  will 

take  in  all  of  the  substance  of  this  lesson 

reading;   but    it    will   pay   yut   to 

read  it  every  week  or  two  as  you  go  on 

with  these  lessons  in  analysis,  and  to  take 

rgestions    which    arc   given    here; 

i  they  will  help  you  to  think:  and 

in  chemical  analysis  one  must  always  have 

-  about  him  or  else  he  cannot  be 

sure  that  even  the  simplest  reaction  may 

not  have  its  exceptions.     And  in 

i  .u   I  will  give  one  or  two  more 
ins   which   may  open   your 
abilities  of  the  simplest  fundamen- 
tals    I  analysis.     Su|  omebody 
should  come   to   you   with   a    solution   of, 
say.  water  glass  (silicate  of  soda),  asking 
nd   to   se"e   what   it  is; 
and  suppose  that   you   shi  uld  go  through 
the  group  analysis,  using  first  hydrochloric 
acid  and  then  hydrogen   sulphide,  and  so 
on.     Now,   suppose   thai    you    add   hydro- 
chloric   acid    to    this     solution    of    water 
glas- ;  j                 jet  a  heavy  white  precipi- 
tate,   or    you    may    pet    a    thick    colorless 
jelly,  so  thick  that   you  can  turn  the  test 
:  wn  without  losing  a  drop 
All    this    is   natural    and    correct    and    yet 
you  have  no  silver  nor  lead  nor  mercurous 
mercury  of  the  fit 

In   your   quandary,   you    stop   and    think 
friend  litmus.     Von  find  tl 

mgly    al- 
kaline ;    and    at    once    you    begin    to    get 
your  wits   about  you,  as   \ 
hydrochloric  aciil  is  not  acting  here  as  a 
chloride    i  f'.r   any    soluble    chlorid 
common  salt,  will  throw  down  sil  d 

or    mercurous    mercury     from 
group"!,    hut    as    an    acid:    and    hence,    in 
hloric  acid    (and  *yOU  could 
have  added  either  sulphuric  or  nitric  with 
the  san  •  have  simply  thrown 

down  insoluble  -ilieic  acid.  Then  you  ask, 
why    don't  'the    bo  'it    these 

thine--  Well,  why  don't  they-  Perhaps 
because     thesi  should     also    be 

•1  of  Litmus." 
At  all  events  you  will  remember  that  as 
a  rule  soluble  bases  can  precipitate  in- 
soluble bases  and  soluble  acids  can  pre- 
cipitate insoluble  acids.  Hence  you  will 
want  to  make  out  for  yourself  a  new 
table  of  the  analytical  groups,  and  under 
silver,  lead  and  mercury  you  will  include 
such  acids  as  silicic  acid  and  other-  which 
may  he  precipitate-'  cids  like 

hydrochloric  acid  from  alkaline  solutions. 
In  the  same  way  you  might  precipitate  by 
hvdrochloric  acid,  lead  hydroxide  from  a 
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solution  of  sodium  hydroxide  in  excess,  or 

aluminum  hydroxide  from  a  solution  of 
sodium  hydroxide  in  excess.  Similarly, 
if   you   make   a  iolutii 

NaiB.Ot,  sodium  tetra  borate  (sodium 
four  bo r. ,ie  1.  and  acidify  this 
with  sulphuric  acid  and  set  it  aside  to 
stand  awhile,  in  an  hour  or  I""  you  will 
•mil  growth  of  crystals  of 
insoluble  boric  acid;  all  of  which  i-  only 
another  illustrati  in  of  tin-  chemistrj  of 
■  1  alkalies  in  these  lessons  of  lime- 
water  and  litmus. 


Selective    Economy    in     Raw 
Materials* 


"The    !.■  ipetition    ol 

modern    business    demands   the    most    care- 
ful  scrutiny    of   every    .lenient  ..f   manu- 
facturing cost.     In  spite  of  this,  observa- 
tending  over  a  number  of  years. 
under      peculiarly      favorable      conditions, 
have  sharply  emphasized  the   fact  that  the 
raw    materials  is  nut 
given    the    painstaking,    systematic    con- 
1    ...  in.  li   this   vital   detail  of  every 
industry   deserves.     It   is  no  exaggeration 
to    state   that    there    is   probably   not    one 
manufacturing    concern    in    operation    to- 
...  hich  a  substantial  saving  cannot 
be  made  in  the  cost  of  at   least  one.  if  not 
several,   of  its   raw   materials,   without   the 
Slightest    detriment    to    the    quality    of    its 
finished   products. 

Where  a  true  selective  economj    is  ex- 
ercised   in   tile   purchase   of   raw   materials, 
the    choice    is     not     determined    by     either 
quality    or   price,    but   by    the    relative   in- 
rtcj    of   the   materials   under 
!  !.,    1  ippi  11  unity  to  econo- 
mize   may,    therefore,    lie    ill    the    SUbstitU 
high-priced  material  for  a  cheap 
..lie;    in   a   change    from   a   coal   which   the 
fireman    likes    to   one    which    gives    more 
,     i   Ilai  .   in   si  lecting  lubricants 
with   reference  to   their  physical   constants 
of  by   brand  ;  or,   \  ery    commonly, 
in   discarding  ..me   particular 

material   long  in   use  in   favor  of  another 
mi  ire   efficii  nt    at   the  price. 

.1  a  raw  material,  and 

important    and    such   a 

specialized  subject,  that  an  extract   from  a 

mblication    of    this    laboratory    is 

well  worth  quoting.     It  says:     "In  buying 

coal   the    amount   of   heat  that   may 

loped    from    it    is   tl 

to    you.      There    is    no   byproduct 
itilized,  except  that  ill  some 
of    ashi  -    might    he   con- 
sidered  in   this   connection,  hut   their  re- 
moval  is   generally  an  additional  expense. 
Xwo  co:  1  nd  ©  ml  tin 

ing   the    same   number    of   heat    units    may 
quail)    desirable.     The   difference 


October  _'6,   lijog. 

in   volatile  matter  might  cause  the  low( 

to    prove    more    satisfactory     under    cei 

tain  conditions  ..1   smoke  restriction,  whil 

the    higher    volatile    coal    would    prohabl 

in  iii. .1 »  applicable  in  .1  plant  with  tluctua 

ing  load.     The  amount  and  nature  of  a? 

■i  ti.  the  form. ill. iii  of  clinki 

to    be    considered. 

"The    liability    of    -110nt.n1e1.11-   combu 

tion    of   one    cal    more    than    another.  m. 

make    it    ad\  isablc    ti .    pa)     sevi 

per    ton    more    for   one   coal    containing  1 

more    heat    units   than    the   other." 

Referring  to  seven  different  coals,  tl 
analyses  and  results  of  evaporative  tea 
of  which  are  tabulated,  this  publicaln 
show-  that  of  the  seven  neither  the  i 
trinsically  best  nor  the  lowest  priced  co 
would    lie    the    cheape-t    to    buy. 

\s  for  lubricating  oil.  opportunities  f 
economv  ran  he  fi  nind  in  mi  i-t  fai  torii 
In  one  of  the  largest  corporations  in  t 
country,  an  expensive  cylinder  oil  w 
being  used  on  it-  machinery  where 
heavy  machine  oil  would  have  answer 
equally  well,  with  a  saving  of  over  $21 
per  year.  There  arc  many  instant 
where  equally  efficient  but  cheaper  0 
can  be  substituted  for  more 
ones;  this  is  particularly  true  of  CUtti 
oils.  Hut  probably  the  greatest  sotti 
of  saving  will  be  in  the  knowledge  tl 
one  mill  will  he  using  the  identical  0 
that  the  mill  next  door  is  using,  but 
only  paying  two-thirds  the  price  for  tin 


T  think  it  to  be  evident  that   very  mi 
the  greater  part   of  all   that   goes  to  111: 
up  our  civdizaticn  t:    diri'.tly  or  ir.dire 
to   be    traced    to    our    utilization    of 
and   it   is   just   as   evident   that   when  1 
stores   of  coal   get   exhausted   tin 
part    of   all   this    wealth    and    evid 
civilization    must    disappear.       I  1 
will    not    be    left    in    its    old    state.      'I 
old  state  was  like  thai   >.f  an  earn 

man.    with    ureat    hopes, 
-late  will  he  that  of  the  spendthrift  wli 
fortune    is     gone,     but     whose    1 
habits   remain.     Then   will  come  the  ti 
at    struggle    f..r    Niagara  by  all 
rli  :ed  nations  of  the  earth.     The  wi 
power   of   the    west    of    Ireland   will   f' 
a    new    center    of   civilization,    a-    will 
hills  of  Switzerland,  and  all  placi 
ti,l,.  round  tlie  coasts  of  the  world      I 
will    be    the    time    when    men    will    try 
utilize    the    stores    of    energy    which   1 
seem  to  be  insignificant  or  hop'  li 
of   our   reach  :    the   direct    radiation  ft 
the  sun,  or  the  internal  heat  of  the  ea 
—Prof.  John  Perry. 


•Extract   from   a   paper   presented    at     the 

numml    meeting    of    the    American    Chemical 

Haven.  Conn.,  July  •"..  1909, 

by  Harry   S.    Mork.  engineering  chemist  with 

the  Arthur  D.  Little    at  ton,  Mass. 


The  amount  of  electricity  develop*1 
Canada  during  the  past  year  ami 
494,358,966  kilowatt-hours.     Of  this  li  <j 
amount,   359.280.2S6   units   were   expo 
and  135.075,680  consumed  in  Canada.    e 
exports    were,    of    course,    largely   fn 
Niagara   Falls  production. 


October  26,  1909. 
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ractical    Letters    from     Practical    Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
vnow  or  Want   to   Know    About   Your  Work,   and   Help  Each   Other 

WE     PAY     FOR     USEFUL     IDEAS 


The  Weir  Pump 

gh     little     known     in     stationary 
ilants,    the    weir    pump,    however, 

'-■If    an    ideal    pump    for    feeding 


perature  water   into  a   high-pres- 

iler.     This  pump  is  used   on  most 

rst-class    English,    German    and 

'  amships.      The    North    German 

for  example,   has   used   this   pump 

'   'I'  its  steamships  for  many  years,  and 


added  importance  is  attached  to  this,  in 
view  of  the  fact  that  all  its  vessels  and 
their  equipment,  with  the  exception  of 
weir  pumps  and  heaters,  are  built  in 
( iermany. 

Referring  to  the  sketches,    Fig.    t    is  a 
section  through  the  steam  and  water  cyl- 
inders and   \al\e   chamber.      The   p 
the  bottom  end  of  the  steam  cylinder  is 


well    with    ih.     ver)    hot    water    is    to    a 
great  exteni  d  nj   small  valves 

and  the  low  lift. 

'I  he  water  piston  shown  in  thi 
is   made  1  \.  I  ■    ir,,M.  and  is 

the  simplest  and  best  that  the  wi 
found  in  his  long  practice,  and  • 
last   for  years  under  all  conditions.     The 
packing    rings  gle    form    with 


shown  and  the  steam  valve  open   for  ad- 
mission; also,  the  port  for  the  1"  tl 
of  the  water  cylinder  and  the  wat< 
!  nd.     The  dotted  lines 

e  port,  in  both  steam  am 
cylinders,    for   the    head    end    of 
inders.     In  each  -eat  grating  or  deck  are 
12  or  it")  valves  of  the  miter-valv 
solid  br;  j   inches  in  diameter: 

they   have    a    lift    of   not    more    than    3/32 
inch.      The    suction    valves    are    pi 
with  springs.     That  these  pumps  work  so 


ice     (labyrinth 
packin 

-    >how    the    details    of    the 
steam  valve.  through 

t,  showing  the  exhaust  port 
and  valve  open  for  exhaust.  Fig  ?  js 
section  through  the  steam  chest, 
showing  the  steam  port  and  valve  open 
for  admission.  fig.  4  is  a  longitudinal 
section  of  the  piston  valve  Fit; 
the  valve  with  the  flat  -id,  •  - 
iary  valve.     Fig.  6  is  a  longitudinal 


l'UW  ER  AND  THE  ENGINEER. 


October    16,  [on 


Fig.  7   shows 

Mthough  tin-  valve 

ted,  the  writer  never 

had  any  trouble  with  it.  and  never  heard 

of  any  !• 

The    Weir    pump    occupies     very     little 

-pace,  a*  the  water  end  can  be  set  iii  a 

the   water   cyl 
S  on  b    ird   ship. 
ible  for  inspec 
he   pmnp   val 
example,  can  be  easily  lifted  <>ut  by  tak- 
the   cover   which   holds  the   seat 
in  place  by  means 
The  Weir  pump  is  a  simple  and  durable 
machine,   with    smooth   and   noiseless   ac- 
tion.    It  docs  not  seem  economical  to   use 
either  live  steam,  or  steam  which  has  only 
ised   in   the   high-pressure  cylinder, 
for  heating  the  feed  water:  yet  the  writer 
has  received  the  best  result  • 

Hans    Kluender. 
Elizabeth,  N.  J. 


Valve  Opening  Diagram 

In   order   to    study    to   best    advantage, 

the  valve  action  of  gas  engines  in  rela- 
tion to  piston  travel  and  position  of  crank 
puis,  it  is  essential  to  plot  the  curves 
of  valve  openings.  As  an  excellent  meth- 
od of  showing  this  relationship,  the  writer 
presents  the  accompanying  diagram.  It 
is  believed  to  be  original,  although  per- 
haps  it  may  have  been   used. 

The   positions   of  the   crank  pin   at   the 
opening  and  closing  points  of  the   valves 


the  points  thus  determined,  is  the  valve- 
opening  curve. 

In  the  diagram  the  inlet  curve  is  shown 
on  one  side  and  the  exhaust  1 
the  other,  so  that  they  can  he  readily 
compared.  Of  course  the  valve  openings 
for  the  inlet  and  exhaust,  corresponding 
to  a  given  position  of  the  piston,  do  not 
occur  simultaneously  in  the  case  of  an 
ordinary  four-stroke  cycle  motor,  but  on 
ing  revolutions  of  the  crank  shaft. 

With  this  diagram,  the  valve  action  [or 
a    particular   motor    can    be    easily    under- 
1   studied  with  a   view  of  possible 
improvements    in    the    cams. 

J.    C.    Austin. 
Detroit,   Mich. 


A   Packing  Trouble 

Following  i-  how   I  overcame  a  packing 
trouble  in  two  Harrisburg  engines: 
I  used  to  have  to  pack  the  piston  rods 

about  twice  a  week  and  tried  nearly  every 
kind  of  packing  on  the  market.  Finally 
I  took  a  ring  of  metallic  packing  that 
had  been  tried  and  found  useless  and 
put  it  in  the  bottom  of  the  stuffing  box,  to 
close  up  the  excessive  clearance  around 
the  rod.  Then  I  tilled  the  box  with  a 
square  packing  with  a  core  of  rubber  and 
ptil  one  nut  on  one  side  of  the  gland 
and  one  on  the  other,  in  order  to  keep 
the  gland  from  moving  and  hammering 
the   life   out   of  the   packing. 

I  used  to  think  that  the  oil  from  the 
crankcase  of  the  inclosed-type  of  engine 
was  the  cause  of  packing  giving  out  so 
soon,  but   I   find   that   excessive  clearance 


A    Grunting   Piston 

When  1  entered  upon  the  duties  of  as 
sistant  in  the  plant  where  this  engin 
was  in  use,  1  was  told  that  at  times  th 
low  pressure  piston  would  do  a  lot  c| 
grunting,  and  whenever  it  was  ncecs 
ti  1  start  this  engine  I  should  I 
particular  about  giving  it  plenty  of  cy 
indi  r  oil. 

During  my  first  two  weeks  the  engir 
gave  no  trouble,  and  on  starting  up  or 
morning  the  low-pressun 
in  grunt  and  the  vibration  from  the  cy 
inder  would  cause  the  whole  engine  1 
tremble.  As  it  was  necessary  to  run  tl 
engine  that  day  the  chief  aid  to  "gii 
li  nty  of  oil  and  sin-  will  be  all  rig 
when  a  little  more  load  comes  on,"  whii 
proved  to  be  correct.  I  asked  him  wh 
was  the  cause  of  the  grunting,  and  1 
-aid    they   had   been    unable   to   locate  it. 

Fibrous   packing   was   used   on   this  e 
gine    and    as    the    vacuum    was   none  t< 

l 1  al  lust.   [   was  instructed  to  screw  1 

on  the  packing  each  time  before  startin 
After  a  little  time  1  noted  that  if  I  fl 
lowed  the  instructions  the  piston  wou 
grunt,  while  if  I  neglected  to  screw  up 
the  gland  it  would  not.  1  called 
tention  of  the  chief  to  this  fact  hut  he  a 
that  that  made  no  difference.  Howevi 
not  long  after  this  the  low-pressure  pist 
rod  was  packed  with  new  packing  whi 
was  screwed  up  good  and  plenty,  a 
when  the  engine  was  started  the  grunti 
started  as  well,  and  cylinder  oil  and  evet 


4 — Exbauit  Opening  Load  — * 


DIAGRAMS   OF   VALVE   OPENING 


are  indicated  on  the  crank-pin  circle, 
and  knowing  the  length  of  the  connect- 
ing rod  and  piston,  the  corresponding 
positions  of  the  piston  head  can  be  found. 
By  the  usual  method  the  valve  openings 
or  "lifts"  of  the  valve  can  be  ascertained 
for  intermediate  positions,  and  using  the 
line  representing  the  cylinder  wall  as  a 
base  line,  lay  off  these  distances  at  right 
angles  to  it.     The  curve  drawn   through 


around    the    rod    is    responsible    for    the 
biggest   part   of   the   trouble. 

A  diagonal  packing  is  good,  treated  this 
way,  but  for  a  long  life  I  find  that  a 
square  expansion  packing  is  better.  Pack- 
ing treated  this  way  will  last  about  ten 
times  as  long  as  any  other  way  I  have 
ever   tried. 

H.    B.    Adcock. 

Newnan,  Ga. 


thing    else    was    tried    but    did    I 
Finally    the    chief    told    me    to    shut 
down,  take  out  the  piston  and  see  if  : 
cause  could  be  located.     On  removing 
piston   the   rod   was   found  sprung,  wh ' 
caused   all   the   trouble;    for   after  tak 
it    to    the    machine    shop    and    having 
straightened  the  engine  ran  0.  K.  . 
A.  K.  Vradenburcf 
Albany,  N.  Y. 
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P(  >\\  IK   AND  THE   I 


Repairing  Burnt  Commutator  In- 
sulation 


time    ago    :i    15-horscpower    500 

tor    melted    the    fuses,    ;uul    upon 

-(placing  them  and   starting   the  machine, 

began  to  roll  out  of  the  armature 

k  of  the  commutator,  hefore  tin- 
resistance  was  half  cut  out.  1 
•.lie    machine   at    once    and    hegan 

each  armature  coil  to  see  if  any 
rt  circuited  and  was  rewarded  in 

minutes     by     having     my     lingers 

11  .is  I  found  this  coil  1  traced  the 

rom  it  to  the  commutator  and  be- 

look    for   the    trouble.      The    face 

lommutator  had   a   line  polish  and 

I    any    evidence    <<i    trouble, 

the   end   I    found   a   small   burned 

-    large    as    a    pea.      At    this 

cut  the  metal  back   into   tl 

■    for   ,}   l(>    inch    so    that    the    mica 

:r.  and   upon   starting  the  machine 

fine. 

\t  day  I  turned  ;,   16  inch  off  the 
the    commutator    also    r   ,?J    inch 


J 


ice,  and  after  thoroughly  examin- 
v    and   testing    it,    shellacked    it    and    let 
'f   there   had   not   been    sufficient 
stand  this  turning,   I   would  have 
the  burned  mica  segment, 
"tiing    a    commutator    always    cut 
1   stock  until  the  mica  shows  clean 
" ;  then  very  carefully  remove  all 
or  chips   which   might   be   stick- 
ween    the    bars,    ten    the    machine 
thoroughly   paint   or   shellac  the 
the   commutator,    so    that    oil    in 
mt  from  the  shaft  cannot  short 
the  bars.     Oil  on  the  commutator 
great  deal  of  trouble,   especially 
olt  machines.     The  oil  works  its 
the  outer  edge  of  the  commutator 
•here  it  remains  until  it  has  collected 
dust    to    short-circuit    two    bars. 
en  there  is  a  puff  and  a  burned  place 
mica.      This    continues    until    the 
•  •  and  segment  resemble  A,  Fig.  1,  and 
not    remedied    the    machine    will 
burn  out. 
repair  one   of   these   places   take   a 
"k   saw   and   cut    out   the   burned    mica 
"il  the  line  A  A,  Fig.  4.  is  perfectly  clear 
al  straight,  then  file  the  copper  until  the 
mbles  A,  Fig.  2.     Clean   the  slot 


thoroughly  and  then  cut  enough  mica  to 
lill  the  slot,  but  do  not  wide,  it  in  until 
you  have  thoroughly    soaked  hot 

with    shellac    or   armature   paint; 

then    wedge    the    mica    in    as    tight    as    pos 

:  tor     which      it     should      resemble 

Next  take  a  blowtorch  and  1 
repaired  segment  until  the  shellac  or  paint 
is  thoroughly  set;  then  cut  the  mica  off 
smooth  witli  the  face  o\  the  commutator 
and  polish  with  sandpaper  and  repaint. 
1  have  four  of  these  patches  which  have 
two    years    and    they    are    all 

right  today. 

I  i.    (  i.    Si  huler. 
Kansas    City.    Mo. 


isn't  worth  it.  and  as  long  as  it  will  pump 
water  let   it  alone  and  don't    f.,,,1  with   it." 

Ernest  M    Symm 

Winchester,  Mass. 


A  Dangerous  Boiler 


Seventeen  years  ago  an  enterprising 
farmer  living  near  Boston  purchased  a 
portable  steam  pump  and  boiler  for  use 
in  watering  his  farm.  Every  summer  he 
has  had  one  of  the  young  men  in  the 
neighborhood  run  it,  under  the 
vision  of  "Mike,"  the  foreman,  whose 
word  was  law.  This  summer  the  boiler 
leaked  so  badly  that  the  facts  came  to 
my  attention. 

The  boiler  has  been  so  overheated  that 
the  tubes  are  all  leaking.  In  former  years 
when  they  leaked  to,,  badly,  "Mike.'  will] 
a  hammer  and  chisel,  would  hammer  them 
until  they  were  somewhat  riveted  up. 
Several  years  ago  the  steam  gage  was 
stolen,  and  since  that  time  the  "engi- 
ne! r"  has  estimated  the  pressure  by  the 
rate  the  pump  worked  when  the  throt- 
tle was  opened  wide.  How  he  estimated 
it  when  the  pump  was  not  running  was 
not  made  clear  to  me. 

The  water  used  in  the  boiler  was  the 
same  as  that  Used  in  the  pump.  i.e..  from 
a  dirty  frog  pond.  Small  fish  and  eel 
grass  were  continually  thrown  out  of  the 
and  the  natural  inference  is  that 
they  were  just  as  frequently  thrown  into 
the  boiler.  The  water  glass  was  so  dirty 
that  even  if  there  had  been  any  water 
in  it,  it  could  not  have  been  seen.  As  the 
foreman  explained,  "it  was  so  stuck  up 
with  mud  that  you  couldn't  even  depend 
on  it,  anyway." 

The  foreman  once  (long  ago>  opened 
a  handhole  to  clean  out  the  boiler  but.  as 
he  said,  "there  was  such  a  mess  in  there 
that  it  would  have  taken  a  wholi 
overtime  to  get  it  clean,  and  •hat  was  the 
use,  'cause  it  was  running  al!  right  as  it 
was."  and  the  mud   stayed  in   then. 

In  all  these  seventeen  years  no  repairs 
have  been  made,  the  boiler  has  never 
been  inspected,  the  inside  ha-  nevi 
cleaned  out.  its  safety  valves  and  steam 
■hen  it  had  one")  have  m 
nd  it  has  never  had  anyone  with 
a   license   to  run   it. 

In  spite  of  all  this  the  owner  refuses 
to  have  any  repairs  made,  saying  that  "it 


Changing  a  Single-  Connection  Lu- 
bricator  to  a   Double- 
Sex  eral     \ears     ago     the     writ' 
charge  of  a  plant   where  there   were  two 
single-connection  lubricators  on  the  boiler- 
feed  pumps  and,  as  has  been  my  experi- 

.itli  tins  type,  they  were 
very  unsatisfactory,  on  account  of  stop 
ping   .1-    s,  ,  m   as   J  OU  j  '    111   them 

ami  were  congratulating  yoi 

ing   found   the  trouble   this   time.   sure. 

Alter   the   changes,   as   shown    in 
and    J,    were    made,    they     worked     satis- 
factorily.    The  simrt  brass  condenser  pipe 
was    taken    off    and    a    small,    round    piece 


gasket    put   in   nut   A, 

forming   a   blank   joint.     The   thread   at    H 
was    tiled    off,    which    left    this    part     the 
pipe  thread. 

For  a  liquid  in  the  sight-feed  glass,  I 
can  recommend  silicate  of  soda  (liquid 
glass  i;  engineers  will  find  it  much  belter 
than   glycerin,  and   very   cheap. 

Why  will  manufacturers  of  lubricators 
put  the  lilling  plug  at  the  top  of  gage 
glass,  as  at  (  .  Fig.  -'.  and  thereby  get  a 
left  ban''  '  1 1  ry    time    an    oiler 

,.r  engineer  has  to  stand  close  to  a  hot 
cylinder,  with  the  temperature  in  the 
room  anywhere  from  100  to  130  degrees 
Fahrenheit,  and  wait  until  the  thing  gets 
ttering  and  spitting  before  an- 
other spoonful   can   he   put   in 

I    believe   that   a   good   hydrostatic   lubri- 
cator is  hitler  than  a  force-feed  lul 
One  reason  is  that  the  feed  regulation  will 
be   given   more   attention   and    SO 
Another  reason  is  that   I  have  used  many 
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■ 

ftcn  made  with  lubi 

lling    and 

me,  and  when  they  get  worn  the) 
can  bo  easily  repaii 

iisk. 

W.   C.   Sci 


An   Iron  Smokestack   Constructed 
in  a  New  Way 

My  attention   was  called 

a   novel    method   of   erecting    an 
iron   smokestack.     The  usual  metl 

place  the  laps  uii  the  outside  of 
that    the    rain    flows    down 
nuil  rim-  outside  without  lodg- 

ing in  pockets.     X"  account  was  taken  of 
that  the  rain   also  run-  down   on 
ide    ami    lodges    in    the 
at    each    lap  hown    in 

Fig.   1   at  ./;  also,  that  the  soot  ami  ashes 

Everyone  who  has  had 
conveying    machinery    know 

-  are  to  the  iron,  ami 
how-   short-lived   the   iron   com  ever  buck- 
All    gas-plant    men    also    know 
•lipes  must  not  he   laid   in 
containing  asl 

By  constructing  the  smokestack   so  the 
laps    are    reversed,    as    shown    in    Fig.    2, 
the   rain    runs   down   on   the    inside    with- 
ering in  pockets  filled  with  ashes, 
as    there    will    he    none    with    this    method 
■ruction.      Thi 


that  tlii>  reverse  method  of  construction  during  an  interval  than  had  been  tin 
will  give  double  the  length  of  service  custom,  anil  ordinary  prudence  used  it 
compared    to    the    old  looking    tip    the    cause.      The    hoy    .1 

W.    X.    /.i 'KFi.ru.         get   a   scolding   for  his  prud< 

w     1     Craw 
Waterbury,   I 


the  outside   with   the   Fit;.   2   cons 

can    he    looked    after    and    kept    painted, 

it   i-  a  difficult  matter  to 
the   lap    joints   on    the    inside   of   a   stack- 
ted   tip.     It 
oticed  that  the  iron   -tack-   always 
-tart    to    rn-t    out    first    at    the    : 
the  inside  of  the  stack.     This  is.  as  men- 

the    ashes    i;i    thi 
being  wetted  by  the  rain.     It   is   claimed 


A  Boy's   Vigilance  Prevented 
Disaster 


A  small  id  an   engine  ami  a 

tubular  boiler  42  inches  in  diameter.  It 
was  not  much  of  a  job  to  take  care  of 
ami   it   was   intrusted   t"   a   boy   who   had  • 

well.  One  day  the  boy 
came  around  to  see  that  everything  was 
all  right  .and  was  worried  because  his 
water  level  was  lower  than  he  expected 
to  find  it.  although  there  was  still  plenty 


A  Difficult  Piping  Job 


The  accompanying  sketch  -hows  an  ar, 

■  nt  which  gave  gnat  trouble.  A 
shown  on  the  sketch,  the  exhausts  fron 
the  two  engines  face  each  other.  At  th  . 
exhaust  flange  of  each  engine  is  place 
a  45-degree  ell  turned  toward  the  wal 
as  shown.  To  this  is  connected  a  straigh 
piece,  and  another  45-dcgree  ell  turns  th 
pipe  into  tip  horizontal  plane,  in  Iin 
with  exhaust  opening  on  the  heater. 


,\  nirncrLT  rn 


Of   water    in    sight,    50    lie    covered   the    lire 
p  II  oil     1,,    tin'    boss    what    he    had 
seen  and  done.     The  boss  told  him  that  a 
handhole    or    tube    was   leaking,    but    ex- 
m     showed     nothing    of    the    kind 
and.    believing    the    boy's    story    and    not 
wishing  to  take  any   chances,   they  pulled 
out  the   tire.   anil,   as   soon    a     thi    I" lili  r 
i|    enough,    sent   a   man   under   the 
if  anything  could  he   found. 
\t  one   j-  int   he   found   tin    ashes   wet 
■hat    water   had    been    run- 
kwork.     A   hoi.    was 
cut  through  the  brick  at  that  point  and  a 
crack    about  '  di  d 

Word    was    sent   to    Hartford    and    an    in- 
put  on   and   then  hit 
with    a    hammer,    when    a    crack 
d   up  about  .}   feet   li 
There  appears  to  be  no  moral  attached 
to    it.    simply    a    hoy    could    not    under- 
stand   why    more    water    could    be    used 


The  'two     15  degree    ells    and 
pieces   were   chosen   in   place  of 
ells  in  order  to  lessen   the  hack  pressu 
Of    course,    tin     length    of    thi 

I11. 1  in  In-  calculated.  I  have  r 
given  this  dimension  on  the  -ketch.  Pf 
abh  -.in.  readers  would  find  interest 
working  it  out. 

As  the  arrangement  was  declared  by  t 
engineer  to  be  impossible,  I  -' 
the  opinion  of  Power  readers  on  t' 
points:  Could  the  job  be  piped  up  t 
way?  How  much  saving  in  hack  preSSl 
would  be  effected  by  this  nielli 
similar  arrangement  with  QO-degree  el 
J.   A.   Cot.t.AT 

Atlanta.  C,a. 


The  thirtieth  annual  convention  of 
V.merican  Water  Works  Association  < 
be  held  at  New  Orleans,  April  26  to 
1010. 


October  26,    1909 


P<  »\\  Ik    \\i.    1  HE  I 


Subjects     Under     Di 


1  s  c  u  s  s  1  o  n 


Comment.     Critics,,,     and     Debate    upon     Variou.     Article       Le 
and     Editorials     Which     Have     Appear 


Iters 
in     Previous     Issues 


BRING       OUT       YOUR       IDEAS 


Bible  with  Motor-Driven  Exciter 
Set 


Follows: 


would     r< 


Herring  to  the  answer  of  I.  A.  Lees 
my  query  concerning  the  trouble  with 
■otor-driven  exciter,  I  will  saj  thai 
N  is  another  cause  which  ■  •■ 
ihc  tr.uiliK-  beside  the  one  he  men 
is.     Il  is  true  that  tlu-  low<  ri, 

■    ■      due    to    the    short-cir- 
1  greatly   decreases    the   torque   of   the 
notion  motor,  Kivint;   ii   a   tendency    to 
I  he  torque  .  ,'  an   induction 
with  the  square  of  the  volt 
■sequently,    with 
lowering   ,.,"   the    voltage    tin 
id   decrease    in    the    torque, 
he    other    cause    mentioned     is    this: 
en    the    heavy    rush    of   current    takc- 
e  in   tin-   alternator   armature,   due   to 
short-circuit,  the  field  strength  of  the 
:.    reduced.      With   the 
Ian    lowering    of    the     field 
I  i-  induced  in  the  field   winding  of 
alternator   an    e.m.f.    which    is   in    the 
••    direction    with    tin     exciter    cm.,'. 
due  to  a  transformer  action 
binding,   caused   bj    die   sud- 
changing  of  the   number   01 
e   threading    through    the    field    coils 
'    this   action    is   considerably 

on     the     exciter,     which     in  - 

■  igether  with  the  decreasing 

M  Of  the  induction   motor,  cause-  the 

mentioned.     ( )f  course,  all 

ni  ry\  necessary  to  carry  this 

nsed  load  i-  not  taken  care  of  by  the 

■r.   a    par,    of    j,    being    furni 

lie  increased  e.m.f..  hut  the 
■in    the    exciter    i-    increased,    as    is 
the    following   example: 

'    an   alternator   field    wind 

•'nice   of    1...   ,  I,,,,-   anil   ex 

^    current    i-    supplied    at     120    volts 

'  'Inn'-  law   th,    field   current 


■   -      WOUld     lie 

II      -El        180  X  ISO        -7.000 
watts,  or  27  kilowatts.     This  load  would 
between   the  two  sources 
iter  and  alternator  field)  in  direct 
Since 
iter    furnishes    two-thirds    of   the 
total  e.m.f.,  it   will  take  two  third 

■■-.       -Mr,,-    1; 
that  the  load  on  tlu-  exciter  has  increased 
50   per  cent,    without    any   increase   in    its 
e  m  f. 
In  the  example  givi  n  th,-  self  induction 
;    '!"'    field    «  inding    has   not    been   con 

sidered.       In    actual    practice    the    current 
might    not   increase   in   the   matin,  • 
.as  the  self-induction  winding 

choke  it  hack,  although  the 
demagnetizing  action  ,,f  the  armature  cur- 

self  induction   of  the    field   winding.      But 

the    example    pn 

exciter  will  he  increased  by  the 
of   the   induced    e.m.f. 

C.  I..  Greer. 
I  landlev,    I  - 


Kerosene  in  Boilers 


1: 


rta      The   powi  r   expend*  d    in    watts 

-  F-  I  =  120  X   ioo  =  ,2,000 
"  ,lr   '-   kilowatt-.      N'o 

m.f    to  be  one-half  that 

r  60  volts.     This  would  be  added 

'■that  of  the   exciter,   making   a    • 

''  volts  tending  to  send   current    tl 

1     ^teld    winding.      With    the    in. 


I   hav< 

ilvent    and    have 

little    experimenting 

both    with    coal    oil    and    soda    ash.    which 

immended  by  the  boiler  i, 

i  water  is  taken  from  a  river,  and 

correspond, 

Moisture  and  org  7  <;  1 

1     17 

Iron  ami  aluminum  oxi»je- 1    ,,  . 

Innate .[       78.37 

Calcium  carbonate 

on, 

Oil  

I  ndetermined 

■  alysis  is : 

Per  Cen, . 

ral.  in  n  1  sulphate 

A, ma  '.'.'.'.'' 

Organic  an,t  volatile  mattei 

principal   salts 
alcium  snip!, 
\    trial    was    made    on    tlir 


to  determine   whetl  1  1] 

was  a  benefit  in  1 
ach  boiler  was  cleaned  in  its  turn 
and  all  were  tired  about  ,l„ 

In   No.   ,   boiler  coal  oil   was   used,  be- 

■    and    ab0Ul 

put  in  the  mud  drum  when  washini 

1,1   x"-  -'  boiler  15. und 

ed   and   kept    boiling   -lowly   for 
five  days. 

It>  X".  .!  boiler  nothing  was  used.     All 
pping    the   drum-   and 
usm8  in  iIm-  tubes    Vbout 

the  same  a, 

boiler   and    very    little   difference   was 
ale. 
^  The  cost  ,,f  cleaning   No.   1   boiler  was 
$56.85 ;    tl  1  ,,„,,,„    No    _,   pjus 

■■"'  "'  !l"'  soda  ash  was  So.i.j;;  the 

"ling   No.   j  boiler  wa-  $4&2I. 

Pari   '"'  '•"    saving   on   No.  3   -ho., id  be 

n    workmen,    how- 

boilers  are  blown  down  one  gage 

■  tain    well    known    boilei 
was    tried    in    these    boilers,    compounded 

md 
rid    ran   a-   hig 
*-'"    P"^    ui' nth 
compo  n  in  use  abot 

when    I    went   into 

"'"''  We  had 

'"    replace    ■  to    six    burned 

every  week.     This  tied  the 

■    und   and'  we   got    two   turbine   clean- 
er-, and  sin, 

bad 

and    it    is    m 

every  two   week-.      Sometime    ago    I    n 
a    solution    of    eight    part-    of    water    and 
one    P  ash,    in    which    I    put 

•ml       \fn-r 

soaking  for  one  month  th 
as  bard  a-  bi  I  I  II 

ditions  are  somewhat  different  from  ti- 
me 
that  they  should  have  bad  some  •,,',,  ■ 

pails,    if    they    would    in 

the  boiler 

help     in     ret.  ,,,. 

hut   I  have  ''onn.l  thai  a  good  mech; 

the  boilers   fr,,, 

into  the  boiler  in  the 
and   it   can   he  kept   out  by  the 


POW  ER  AND  THE  ENGINEER. 


October  26,  1909, 


[ten  and 
purify  the  water  and  neutralize  tl 
forming  into   the 

J.    C.    Hawkins. 
l:l\r. 


I  have  charge  ot"  a  heating  boiler  that 
•.   accumulating  cyli 
small  amount  of  silt   that 
taincd   in   the   make-up   water,   by  mixing 

.    '    ild 

-     'ii   the  back   head  and   forming  a 

n  the  shell  at  the  water  line.    The 

lower  half  of  the  shell  remains  practically 

nd  tl       has  pre- 

any  injury  to  the  boiler.    The  first 

time   I   treated  the  !>"i!<T   1 

ind,    obtained    from   a   boiler-com- 
pound   company,    which    was    guaranteed 
rk,  but  it  brought  down  only 
quart  of  the  deposit;  I  next  used 
soda  ash,  which  brought  down  about  half 
of  what  was  in  view  from  the  manholes. 
The   boiler    was   then    closed    up    for    the 
winter  and   the   usual   precaution   taken   to 
;   further  accumulation  of  oil. 
When    the    boiler    was    opened    in    the 
spring,    tin-    old    '>il    was    still    there    and 
some  more  with   it,   so   I   decided   to   try 
gall  ins  of  kerosene 
was   put    in    and    the    boiler    slowly    tilled 
with    water,    requiring    twenty-four    hours 
to  till ;  then    the  water  was  run  out  dur- 
ing the  next  twenty-four  hours  and  slowly 
rilled  again,   which   made   three   times  the 

ed  to  the  k 
Then  the  water  was  kept  boiling  for  a 
week,  carrying  about  five  pounds  of  steam. 
After  cooling,  the  water  was  run  out. 
but  the  oil  and  mud  were  still  there.  I 
thought  that  after  this  treatment,  soda 
ash  might  do  the  work,  and  tried  it,  but 
with  the  same  result  as  before.  After 
this  experience,  the  boiler  was  allowed 
to  stand  open  a  few  weeks,  in  order  to 
think  up  some  different  method  of  treat- 
ment. 

I  then  made  a  discovery':  that  the  de- 
posit   had    dried    and    was    falling   off;    a 
little    heat     was     applied    to    hasten     the 
process   and   after   a    few   days   drying,   a 
heavy     stream     of    water     from     a     hose 
brought  out  about  two  bushels  of  deposit, 
.vhat  got  away.     To  make  a  good 
job,   scrapers   were   made,   the   tubes   and 
shell  were  given  a  thorough  scraping,  and 
after   washing  again    the  boiler   was   per- 
fectly clean,  the  first  time  in  three  years. 
J.   A.    Mawhinney. 
Franklin,    Penn. 

Several  years  ago  I  had  charge  of  a 
steam  plant  in  Montana,  consisting  of 
three  Atlas  60-inch  by  16-foot  horizontal 
return-tubular  boilers,  a  I4xi6-inch  hoist, 
I4xi6-inch  air  compressor  and  a  14  and 
16  by  6-inch  station  pump.  I  used  two 
boilers  and  kept  the  third  to  use  when 
cleaning  time  came,  every  two  weeks. 

When  I  took  charge  they  were  using 
all  three  boilers  and  steam  and  hot  water 


were    Bying    from    every    joint. 

plant    (mining)    ran   twenty-four   hours  a 

■ '.   day  of  the  year,  it   ti 
manipulation    to    slop   tin-    h.iks    and   keep 

moving.     With   the   leaks 
I    "killed"   >:nic   boiler   and   when   one   con- 
that   we   burnt  e   cord- 

wood   right    from    the   axe,   and    11  I 

.1   may  imagine  that   we   "forced" 

Upon    inspecting    the    "dead"    boiler    I 

found  a  hard,  white  scale  from 
inch  thick.  1  put  two  nun  to  work  chip- 
ping the  scale,  and  as  we  had  no  com- 
pi  und,  1  immediately  began  using  kero- 
sene in  the  other  two  boilers,  feeding 
about  three  gills,  or  nearly  a  quart,  to 
each  in  twenty  four  hours.  Vfter  doing 
this  for  nearly  a  week  I  cut  in  the  boiler 
we  had  cleaned  <  1  saj  cleaned,  hut  there 
still  remained  a  great  deal  of  scale  )  and 
cut  out  one  of  the  others.  I  found  the 
same  amount  of  scale  and  just  as  hard. 
Till'  kerosene   had   not   "touched"   it. 

I  immediately  tilled  the  boiler  with 
water  and  got  up  about  20  pounds  steam, 
to  heat  it  thoroughly.  While  this  was 
In  inn  done  I  made  a  "squirt  gun,"  pulled 
the  fire  and  emptied  the  boiler.  Just  as 
soon  as  i  knew  the  boiler  to  be  empty, 
1  knocked  in  the  manfli  les  and  with  the 
squirt  gun  I  shot  kerosene  into  every 
nook  and  corner.  In  about  six  hours  I 
again  filled  the  boiler  and  steamed  up  to 
60  pounds.  After  this  pressure  was 
reached  tin-  boiler  was  allowed  to  cool 
gradually  and  when  cold  was  again 
opened.  Imagine  my  surprise  to  find  all 
the  scale  on  tin-  bottom,  eleven  wheel- 
barrow loads,  and  the  shell  and  tubes  as 
slick   as   a    whistle. 

When  1  cut  this  boiler  in  again  I  began 
at  once  to  feed  kerosene  with  the  feed- 
water.  Four  weeks  later  it  was  closed 
down  to  clean  and  I  found  scale  Ms  inch 
thick.  Now,  why  di<l  the  kerosene  so  ef- 
fectually "knock"  the  scale  and  yet  did 
not  prevent   its   forming? 

I  might  add  that  after  my  boilers  were 
clean,  two  boilers  easily  kept  the  steam 
a.nd  saved  43  cords  of  wood  a  month,  at 
$3/5  a  cord. 

John    H.    Hieber. 

Spokane,  Wash. 


Watch   the   Safety   Valve 


The  editorial  "Watch  the  Safety  Valve" 
brings  up  a  matter  which  is  often  neglected 
even  in  large  power  plants.  There  is,  of 
course,  less  danger  from  neglect  with  the 
spring-loaded  valve  than  with  the  lever 
pattern,  as  it  is  more  self-contained  and 
the  load  is  applied  directly  to  the  disk 
instead  of  through  the  lever,  which  is  sub- 
ject to  derangement  from  many  causes. 
type  has  the  advantage  of  having 
its  loading  device  exposed  to  view,  so  that 
extra  weight  can  be  immediately  noticed. 

With  the  spring-loaded  valve  an  incom- 


petent  man    may    screw   down    the   adjust 

ing  screw  until  the  spring  coil     touch  < 

other,  and  the  valve  may  go  in  this  condi 

lion    for  a   long   time,   if  the   boiler   is  con 

u  ith  others. 

In    a    plant    having     everal    boilers   am 

tj    \al\cs    to   the   boiler,   it   seen)' 

impracticable,  or  at  least  unusual,  to  caus. 

each    valve    to    blow     by    steam    pressor 

every   day,   as   they   can't   all    be   made  ti 

blow   at   exact!)    the   same   pressure    (per 

hapS    it    is   safer   that    they   don't).      Whet 

tested,  one  valve  usually  does  all  the  blow 

1  think  it  a  safe  practice  to  give  th 
safety  valve  an  accurate  test  when  fir- 
put  into  service  and  at  reasonable  in 
tervals    thereafter,    especially    when    ther 

n   any   repair   or   adjustmi 
on    it.   and   after   the   boiler   has   been   l.n 
off. 

When  the  boilers  are  in  service  th 
pressure  should  be  raised  to  nearly  tli 
blowing-off  point,  and  the  \al\cs  opane 
by  hand  every  day,  or  at  least  once 
week.  All  experienced  person  can  te 
whether  the  valves  are  within  two  1 
three  pounds  Of  blowing  off. 

When  testing  pop  valves,  the 
pressure  should  be  noted  as  well  as  tl" 
opening  pressure.  Sometimes  the  val\ 
closes  too  soon  and  sometimes  it  lowei 
the  pressure  entirely  too  much.  The  writ! 
has  in  mind  two  pop  valves  furnishc 
with  a  new  boiler;  one  lowered  the  pre 
sure  only  1  pound  before  closing  ar 
the   other  9  pounds. 

Walter   S.  Griscom. 

Buck  Hill  Falls,   Penn. 


How  Shift  Changes  Waste  Mont 


After  carefully  reading  the  article  1 
"How  Shift  Changes  Waste  Money," 
J.  M.  Whitham,  on  page  498  of  tl 
September  21  issue,  I  should  like  ve 
much  to  have  Mr.  Whitham  enlighten  r 
on  certain  points.  For  instance,  just  hi 
near  the  running  point  does  the  stea 
pressure  remain  when  this  "blankc 
which  he  speaks  of  is  put  on,  and 
which  direction  does  the  pointer  of  t 
steam  gage  travel  when  "the  fires  becor 
honeycombed  and  large  openings  appear 

What  particular  type  of  plant  did  S 
Whitham  have  reference  to?  Could 
be  the  railway  power  plant?  Anyo 
would  be  led  to  believe  from  reading  t 
article  that  the  12-hour  shift  was  the  0 
referred  to,  and  it  would  be  fair  to  pi 
sttme  that  6  a.m.  and  6  p.m.  were  t 
changing  hours.  If  so,  can  any  engine 
with  experience  in  this  type  of  plant  1 
member  when  the  load  was  so  accomm 
dating  as  to  fall  off  during  these  hours 

Perhaps  Mr.  Whitham  had  in  mind  t 
manufacturing  plant  which  runs  24  hou 
If  so.  the  heavy  coaling  on  which  SO  rn« 
stress  is  laid  could  be  only  possible  OJ 
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illing    off    in    load,    whit  I 
at  during  the  changing  of  the  shift 
111   the    factory    things    were    nearly    at    a 
ill.      Mr.     Whitham    speak 
sepower  plant.     Now,  in  a  manu- 
facturing   plant     using    this     amount     of 
would  be  reasonable  to 

ratives  arc  employed.     Sup- 

ey   also   take  .50   to  35   minutes   to 

;et  ready    for   home,   which   they   nnist    do 

n  order  to  keep  the  load  light   for  the  jo 

minutes     the     firemen     are     tak- 

>n't     it     Seem 

of    these    concerns    can    .pav    a 

ing    at     it     in    another    liglit,    if    a 

1  'villi  lake  s0  much  advantage  .if 

between  5:30  ami  6  o'clock,  why 

he  do  so  right  through  the  shift?' 

•■nee.   if  he   can   make   it   easy    for 

ind  waste  one  ton  of  coal  in  one- 

alf  hour,   as    Mr.    Whitham    states,    why 

••nldn't  he  take  it  easy  all  day  anil  waste 

of  coal?     Then  the  night  firemen 

.ke    it   easy    for    themselves    and 

.  'His.     About  this  time  we  begin 

think  of  who's  going  to   take   out   the 

ng  the  coal  mines  will  hang 

if   the   fireman    really   does    1  ive 

1   coal. 

ii    there    were    any    truth    in    Mr. 

s    assertion,    plant    owners    who 

heir  men  to  work   12-hour  shifts 

>se  all  that   Mr.   Whitham  claims 

and   more. 

I  >k   Mr.  Whitham  if  in 

riencc  of  which  he  speaks  he  has 

front   of   and    fired    boilers    ruii- 

ir  above  their  rated  capacity  for 

of,  say,  iij^  hours,  and  if  so,  was 

est   in   abstracting   the   last   tenth 

a  unit  from  a  pound  of  coal  as  keen 

beginning    of   the   shift? 

•fore    I    knew   a    boiler    from   a 

r  heater  I  used  to  visit  a  boiler 

■  re    my    playmate's     father    was 

eman.     While  sitting  with  him  one  day 

'  an  old  box,  I  said:     "Don't  you  have  a 

The    reply    which    he    made    me 

mg  in  my  memory  and  has  been 

forcibly    to    mind    on    many   oc- 

He  -aid:  "Von  don't  stay  around 

me  all  day.  and  even  if  you  did 

•   he   like   doing  the   work   your- 
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I  he  ordinary  plain 
than     t'..:  ,,  ,.r    |)(T 

that    the    three    tons     Mr.    \\  hit 
ham    talk-    about    ouj 

two    hours'     running,     without    the 
extra  two  or  three  ton-  to  help  out. 

In    the    second    place,    he    sa>  -    the    day 

firemen  leave  the  minute  the  night  gang 
Xow,  if  he  looks 
around  a  bit  he  will  find  that  ordinarily 
the  relief  gang  is  on  I  1   fifteen 

minutes  before  time,  ready  to  go  t"  work 
when    the    other    gang    qi 

William   F 
Brighton,  Mass. 


L.     C.     TlTKER. 


fburyport,  Mass. 


I     Whitham    should    have    thought    a 
nger  before   he   started   in 
ifacturers     wise"   in   so   brave   a 
One  plant  is  no  standar.l 
b   he  should  have  looked  around  a  little. 
n   the  first   place   he   says    the   firemen 
II  three  ton-   of  coal  a  half 
I    that    about    45    minutes    elapse 
the  new  gang  takes  hold  to  work 
tl  fires.     By  that  time  the  fires  are  so 
'      t  takes  two   or   three   tons  more   to 
1  >g  the   steam   back.      I  may   he   wrong 
h   I  think  that  is  pretty  stiff  firing  for  a 
l'>horsepower  plant. 


I  desire  to  lake  issue  with  J.  M.  Whit- 
ham mi  the  wast,  of  coal  in  changing 
shifts.  1  am  at  present  handling  a  1500- 
horsepowcr  plant,  consisting  of  six  250- 
horsepower  water-tube  boilers,  live  of 
which  are  in  service,  with 
which  gives  me  a  rated  capacity  of  1250 
iwer,  and  1  am  carrying  a  full 
1'  ail. 

We    use    the    alternate    method    of    tiring 

and    tl  1  1  harged    abi  1 

six    tn   eight    minutes   with    about    three   or 

four    small    SCOOpS    of    coal 

half  the   grate   surface,   or  24  square   feet. 

Now    three    tons    of    coal    would    cover 
•     of   grates   abi  iut    0   inches 

deep,  and    five   minutes   later   steam   would 

be  down  10  pounds,  and  at  the  end  of 
one-half  hour  the  engines  would  be 
i  for  lack  of  steam  ;  50  it  i-  tier 
essary  to  tend  the  fires  right  up  to  quit- 
ting time,  and  my  firemen  are  v. 
and  ready  to  leave  the  plant  prompt!}  "ii 
time  and  the  night  turn  is  ready  to  take 
charge  of  the  tires  at  once,  as  they  are 
cleaned  at  this  time  because  the  load  is 
lighter  then  and  any  man  caught  firing 
heavily  at  this  or  any  other  time  would 
be  promptly  discharged. 

I    will    admit    the    statement    Mr.    Whit- 
ham   make-    that    "the    men 

with  tl-.i  mrs  nf  labor  and   pre- 

'!■  partun  ."   hut    they 

-o  tired  hut  what  tiny  can  care 
for  some  of  the  other  men's  fires  while 
they  are  washing  up,  and  the  men  who 
have  washed  can  throw  1' 
lire-  without  getting  more  than  their 
hand-  dirty.  There  might  he  a  tendency 
among  some  mi  bout  three  tons 

of    coal    one-half    hour    before    thi 

but  thi-  heavy  charge  of  coal 
would  immediately  drop  the  steam  pres- 
sure, and  that  fireman  would  hear  from 
mce. 
Further  on  Mr.  Whitham  says:  "It 
take-  the  oncoming  turn  sometil 
minutes  tings    anil    get 

ready   for  work."  hut    here  he  i-   mistaken, 

some  of  them  are  alwaj 

of   time,    and    in    any    event    can    he    ready 
to  take  care  of  the  fires  till  all  ar. 
to  take   their   shares. 

I  should  like  to  have  him  show  me  an 
average  plant  of  tooo  horsepower  that 
can   be   run   40  or  45   minutes   with   only 
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one  heavy  firin  -.    This  meth- 

od,   if    used,    would    ii"   doubt    waste    sonic 

coal,  hut  a  greal   d<  al   less  than  two  or 

::   practice   this 
plan    will    not    work    because    the    tires    will 

that    long   without    attenti 

im!  observations  certainly 

must    have   he.  n    on    a    very    poor   ( 
firemen    and    in    plants    that    were    run    in 
a   very  slipshod   manner,   certainly   not   the 
■  "ii.hii.in  in  a  plant  of  1000  Imrs, 

powi  r. 

inorable  ami  as 
worthy  of  respeel  as  the  chief  engineer  or 
superintendent,  and  no  other  class  ,,f  men 
■  I  upon  or  - 
for  the  same  amount  of  work  as  a 
rule,  and  while  there  may  he  exceptions, 
I  will  wager  that  there  is  not  one  plant 
in  fifty  of  1000  horsepower  in  which 
ditions  such  as  stated  by  Mr.  Whitham 
are  practised. 

J.  C.   Hawkins. 
Elyria,  I  I 

I  believe  that  if  there  are  any  readet  i 
"t'    Power    who   work   mi    [2-hour   shifts, 

they    will    resent     Mr.    Whitham's    imputa- 
tions. 

Most  of  us  who  have  had  practical  cx- 
I" -riencc  know  that  the  I-'  hour  shift  is 
long    enough,    hut    when    a    prominent    en- 

ests  adding  50  minutes  to  it. 

that  the  1 r  firemen  will  be  - 

what  discouraged. 

Take  a  plant  where  the  times  for  chang- 
ing shifts  are  at  6  a.m.  and  6  p.m.  Begin- 
ning in  the  morning,  the  day  gang  would 
to  arrive  at  5:35  a.m.,  and  the  night 
gang  could  not  get  away  until  6:25  a.m., 
and  vice  versa. 

Such  a  plan  would  in  most  cases  work- 
disastrously,  because  most  self-respecting 
firemen  would  give  up  their  jobs,  and  it 
would  be  m  nd  men  who  did 

are   whether   they    washed    up   or   not. 

The  grade  of  firemen  would  be  so  much 
lowered  that  there  would  be  more  coal 
wasted  in  other  directions  than  in  the 
manner  described 

There  isn't  much  doubt  about  there  be- 
ing  serious   loss   when    two   or   three   tons 
of  coal  are  thrown  on  the  fires  of  a  1000- 
wer  plant  at  one  time,  and  unnec- 
essarily. 

With  the  tooo-horscpower  plant  fitted 
with  hand-fired  furnaces,  two  firemen  will 
be  required  if  the  boilers  are  run  at  their 
rated  capacity.  In  this  case  one  fireman 
Id  -tart  to  wash  up  about  an  hour  be- 
fore  changing  time,  after  seeing  that  his 
■nl  let  the 
other  man  look  after  all  the  boilers. 

to  wash 
up  he  should  have  all  the  fires  in  such 
condition  that  the  man  who  has  washed 
up  will  need  to  coal  only  once,  and  that 
needn't  soil  his  clothes,  and  it  isn't  much 
of  a  job  to  wash  his  hands. 

When    the    new    gang    comes    in,    they 
should,   after  ascertaining  that  the  water 
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them  so  they 
thej    get   into 
oreover.    they 
the  25  minutes  getting  into 
lheir   working   clothes   which    Mr.   Whit- 
illows    them. 
However,  tin-  outgoing  gang  should  not 
a  hurrj   to  leave,  when  the 
new   shift   comes  on.  but   should  al   least 
Kreet   them   pleasantly,   and   inform   them 
,„•  an)    changes  that   ma)    have  occurred 
during  the  day,  such  as  nev.  coal,  change 
,„■  load,  e,c.     This  will  help  make  things 
tter  all  around. 
,,,  manv  cases  it  would  be  better  ..  all 
the  m,n  didn't  come  and  go  at  the  same 
rime,  but  this  of  course  needs  to 
according  to  circumstan 

[n   conclusion,   1   will   sa)    that   with  8- 
hour   shins    Mr.    Whitham's   plan    would 
be  just,  but  for  12-hour  shifts  it  would  not. 
Wai  rcR  S.  Griscom. 
Buck  Hill  Kails.  Penn. 
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Effect  on  Exciter    of    Cutting    Re- 
sistance In   and  Out 


Mr  Whitham  is  very  right  indeed,  and 
we  will  find  thai  bad  custom  in  aboul  all 
plants  where  only  two  shifts  are  employed. 

1  know  of   such  a  plant   in   Nev. 
about    twenty-five    minuf 
the    next    town    and    no    houses    or    Bats 
could  be  had  close  to  the  plant  at  reason 

able    ■  ""    had   "'   '" 

:  ,s  a.m.,  in  order  to  be  ready 
for  duty  at  6  o'clock.  As  the  engines  ran 
with  a  heavy  load  during  the  noon  hour, 
the  firemen  were  busy,  too.  From  6  to 
6-2o  o'clock  was  spenl  in  washing  up  and 
they  gol  home  al  7.  fourteen  hours  from 
home.  From  7  to  8  p.m.  was  spent  at  sup- 
per and  in  reading  the  daily  news  and 
then,  too  tired  to  read  Power  or  study 
some  good  book,  they  went  to  bed.  A 
man    who    works    this    way    daj    bj    day 

ought  to  sleep  at  hast  S  hours      I  an  

blame    them    it    they    are    tired    With    their 
bor    and    prepare    for   a 
|y    departure   long   before   the    relief 
Mr.   Whitham's    remedj    i 
permit  no  fireman  to  wash  up  and 

.     until    his    relief    has    go!     into 

ition   for  duty 

and   work.      That    is   the   best    remedy    tor 

a   plant   with   thrt 

every  reliable  and  good  ■•8-hour"   > 

wil]  ler.    But,  thebesl  remedy 

for  a  plant  with  only   two   shifts   is  to  lure 

a  third  shift. 

time  ago  a   fellow   engn 
me  of  the  change  in  the  plant   wh 

employed.  There  they  had  the  same 
|  had  custom  during  shift  el 
When  the  chief,  a  -mart  man.  wl 
membered  very  well  the  time  when  he 
fired,  took  charge  of  this  plant,  he  hired 
men  for  the  third  shift.  This  proved  very 
satisfactory  to  the  company  and  to  the 
firemen.  T  hope  Mr  Whitham  will  add 
my  ...hen    sending    a    copy   of 

his  paper  to  clients. 

W.  G.  Werbeck. 

Saratoga.  N.  Y. 


I    feel    it    my    dun  stat?" 

ment    made    by    William    Wester., eld.    in 

or    August   3L   '1   ■"'    l"uU    '" 

titled    "Some    Simple    Kinks."    regarding 

an  exciter  which  he  has  been  "doctoring. 

in  resistance  in  the 
armature  circuit  <>i  the  exciter  (which  is 
the  field  circuit  of  the  generatoi  I  will 
cause  a  greater  load  to  be  on  the  ex 
citer"     This  is  not   true,  because  to  cut 

tins  circuit    ,     to   d >   > 

the  load  on  the  exciter  and  to  cut  out  re- 
sistance is  to  increase  the  load  ■■'•  *. 
exciter.  If  the  fundamental  principles 
0f    electricity     were     kept     in     mind     when 

thinking    a    thing    of    .Ins    sort    out    one 

would  not  make  an  error  of  this  kind  and 
cause  others  who  read  for  instruction  to 
be  misled.  The  principle  which  may  be 
appHed  to  the  case  of  load  on  a  gen 
erator  (the  exciter  is  a  small  generator 
Of  course,  is  tins:  I  he  product  of  volts 
and  amperes  =  load  in  watts.  Let  the 
remain  the  same  and  introduce 
resistance  into  the  circuit,  therebj  de- 
creasing the  amperes  (lowing  and  tin- 
product    =    less   load    in    watts. 

T.   M.  Utley. 

Superior,  Wis. 


'Some  Erroneous  Ideas' 


In   the    September    14   issue    11.    C.    Hart 

that    the    aggregate    unbalanced 
on  the  back  of  an  engine  salve 

is     not     dependent     upon     the     size    oi     the 

valv,     but    upon    the    sue    of    the    ports 

under  it.     His  explanation  of  this  theory 

is    excellent    as   far   as    it    goes,    when    he 

no    ■!<  gree    of    steam    pr<  ssurt 

would   press   it   upon   its  seat   if  there   were 

under  it.     This  is  true,  for  the 
reason    that    steam    would    probabh    leak 

under   it   and   equalize   the   pressures      If, 
however,  we  tal  '  live  With   ports 

of  any  size  leading  to  the  atmosp 

tht  pressur, 
v,ill  not  be  equal  on  the  top  and  bottom 
of  the  valve  and  the  latter  will  b,  forced 
against  its  seat  with  a  solidity  determined 
only  by  the  steam  pressure  on  top  of  it, 
not  by  the  size  of  anj  bole  or  port  which 
may  happen   to   exist    under  it.   once   the 

'  as    leaked    from    that    space         I  he 

„nlv  effect  of  small  port-  would  be  the 
longer  time  required  for  the  steam  pres- 
sure to  exhaust  itself  through  them,  and 

longer    for    the    difference    in    pres 
to   evidence   itself 

Mr.     Hartley    States    that       piston    rings 
are   sometimes   made   with  a  lip  or  flange 
side  under  the  mistaken   idea   that 
the   steam   on   entering   the  cylinder   will 
1  ,     ring    outward    against    the    cyl- 
inder  wall    and   aid    in    making   a    steam- 
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light  piston."  He  says  that  Hit 
suit  thus  achieved  is  the  increasing  of 
clearance  b)  this  amount,  a  disadvantagi 
of  course.  Il  would  seem  that  if  Ml 
Hartley  would  accept  the  position  of  chid 
designing  engineer  for  some  large  en 
gine-building  concern  these  ideas  woul 
paj  E01  thi  iiis.  Ives  a  great  many  time 
over.  For  it  is  such  small  economies  a 
this  would  be  which  in  this  age  of  kec 
competition  make  possible  the  supremac 
of  .me  firm  over  another. 

Had  the  designers  of  these  engim 
with  the  recessed  piston  rings  not  prove 
the  accuracy  of  the  theory  win. 
trarv  to  Mr'  Hartley's  opinion,  do, 
that  tin  piston  ring  is  spread  again 
the  cylinder  wall,  they  surely  would  111 
have  increased  the  expense  of  the  in. 
chine  work  in  this  way.  Of  course  if  tl 
ring  were  simply  dropped  or  suspeildt 
in  a  region  of  any  pressure,  it  would  iv 
be  affected  in  shape  or  size.  If,  hoi 
,  wr.  a-  ill  the  case  in  question,  the  -tea 
pressun  is  admitted  to  the  under  51. 
while  it  is  kept  from  exerting  itsell 
an  opposite  direction,  with  equal  for( 
the  ring  will  tend  to  take  a  new  sha 
which   produces   the   result    desired. 

Difference    in    pressures    is    the    solutu 
Of     hoth     of     these     questions,     hilt     ill    t 

cylinder-head-bolt      proposition,     1     agr 

with      Mr.      Harllex      that      n 

strain      is     brought      upon      the     nuts 
bolts     on     account     of     the     steam    pn 
sure    exerted    against    the    head    front   t 
inside.      I    differ   with   him,  however,  tl 
there    are    any    thinking    men 

to-the    contrary.       The    explai.au 
is   too   simple   to   allow   of  a   difference 
opinion    10    exist     for    long.      1' 
arc  drawn   up   to   an   initial   strain  of;  S 

pounds,  the  admission  of  too  pom 

lU1  ,,,   the  cylinder   simplj 
,1;,.     corresponding     am,, nut     ol 
from    the    ends    of    the    cylinder    walls 
„„.    j0int    With    the   head.      The   two  pr 
sures  mentioned  added  together  Mill,/,, 
the   pressure  on  the  nuts  and  there  is 
further  effect  ,,r  change  of  pressure. 
I.,    p,    Wilsos 

Chicago,    111. 


Mr  Hartley  states  that,  an 
idea  held  by  a  great  number  ol 
is    that    the    cylinder-bead    bolts 

(1    to   a   stress    fro,,,    steam  press 
:„   the  cylinder   in   addition  to  the  61 

which    results    from    setting    up    the   It 
I  believe  that  the  great   number 
neers   who  hold  this  idea  are  correct  . 
Mr     Hartley   is  in   error.      He  also 
that    when   the   nuts   on    the   cyll 
bolts  are  properly  set   up  an  initi 
,.r   tension   is  set   up  in  the  bolts  and 
additional    stress    will    be    brought  on    - 
bolts  by  steam  pressure  until  the 
of  the  'steam  against  the  head  exceeds 
pressure    with    which    the    head    is 
against  the  cylinder  by  the  bolts      . 

The  men  who  design  and  build  Off  { 
put   in   sufficient   bolts  and  of  a  size 
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more    than    strong    enough    to 
withstand    the    working    steam    pressure, 
md  man)    of   us   have    seen   cases   where 
of    water    has    blown    a    cylinder 
iead  cm;  but  instead  of  the  holts  break- 
cylinder    casting    let    go    a    few 
ndbes    from    the    end.     This    shows    that 
often   an    excess    of   strength    in 

Suppose    that    the    cylinder    in    question 
las  a  piston  area  of   10  square  inches   and 
he  flywheel  is  blocked  so  that  the  engine 
•rn  .  and  hear  in  mind   that   pres- 
orts   itself    with    equal    force    per 
irea    in   all   directions,    regardless 
:   the   shape   or    size    of    the    vessel    out- 
lining the  pressure.      In   this   case  let   us 
100    pounds    pressure.       The    cyl- 
ider  head  is  bolted  on  so  tightly  that  the 
ress   in   the   bolts    is   2000   pounds 
'.nig  up  on  the  nuts.     The  area  of 
I    subjected   to    steam    pressure   is 
r<     inches    and    this    multiplied    by 
available    steam    pressure,    gives 
of  1000  pounds  due  to  the  pres- 
the    strain    against    the    cylinder 
:  he  force  of  the  steam  against  the 
just    half   as    great    as    the    force 
Is  the  head  against  the  cylinder. 
[artley   claims   that   this   does   not 
strain   on    the   holts.      I    claim   it 
he   force   the   holts   now   have    to 
is     ((xto    pounds.    2000    due    to 
K  the  head  ai  •    force 

Am  tending  to  push  the  head  off. 
-     we  •)< >  not    set   up  .m   tin    nuts. 
it   just    push    the   head   up 
I  iinst    the    cylinder,    and    screw    all 
up  against  the  head  without  mak- 
n   tight,    there   being    no    strain    or 
in    the    holts.      Now    turn    on    the 
ind    although    the    joint    leaks    the 
if   steam    U    sufficient    to    maintain 
full  100  pi  in   ■  ind  w  e  have 

ding   to   force 
■  iff,  and  the   force   is  held  by  the 
■   in   other  words,   this    force   pro- 
f  looo  pounds  in  the  holts. 
--   in   the    bolts    equals    the    force 
ead    and    we    onl\     have    a 
•1    the    holts    equal    to    the    force 
igainst  them.     If  it  were  possible 
up   against    this    steam    force   by 
1     up    the    nuts     without     striking 
the    cylinder    m>    additional    strain 
put   'Hi   the  holts   •  xo  pi 

.ad    is 
lid     iron-cylinder     wall     and 
■    ■ 
iinst    the    cylinder,    and    since    the 
pressible,  any  tighti  1 

tightens    the 
:11st  the  cylinder,  and  every  ounce 
with    which   the   head    i-    : 
cylinder  increases  the   sti 

tinue    to    force    the 
hd  against  the  cylinder  until   it 

•  with  a  force  of  2000  pounds  we 
•It  have  a  strain  of  3000  pounds  on  the 

-•    such  as  Mr.  Hartley  cites,  of 
'    -pring  balances;   if  the   spring  were 


Mocked    .11    the    20-p0und    mark,    the    coui- 

pressivi 

pounds,   and    the    hook    is 
of    the    block    and    any    wei{ 
the  hook  relieves  the  block  of  that  amount 
of  compressive  force.    Tims  if  to 
is    hung    ,.n    the    hook    the    spring    is    still 
subjected  to  a  tension  of  20  pounds,  but 
10    pounds    i-    weight    and     10    pounds    is 
compressive        1  against    the 

block.     Nov.    suppost    we   applj    this    10- 

pound    weight    :  '  the    spring   be- 

tween where  the  ends  of  the  block  arc 
in  contact,  the  strain  on  the  spring 
20  pounds  just  as  before,  because  the 
spring  yields  to  the  force.  Ill  the  case 
of  the  cylinder  bead  this  i>  not  So  be- 
cause the  bolts  are  of  a  size  sufficient  to 
bold    tli>  iout    springinj 

ciently  to  be  relieved  of  the  strain.  The 
head    i-    pressed   against    the   cylinder   with 

;.  fi  iree  1  if  jooo  pi  muds.     A  fi  irci 
pounds  is   applied   against   the  heai 
inside  the  cylinder,  and  presses  the  bead 

against  the  nut-,  and  because  the  bolis 
and  nuts  are  not  springs  this  Icxxi  pounds 
is  an  additional  strain  on  the  bolts.  This 
c  mdition  is  true  with  Mr.  Hartley' 

balance.      Suppose   a    w  eight    of    10  pounds 

is  hung  on  the  1 k.     The  tension  in  the 

spring  is  thus  equal  to  10  pounds.  Now 
press  down  on  the  weight  with  a  force 
•ids.  The  total  tendon  the  Spring 
is  subject  to  now  is  15  pounds.  The 
spring  here  is  in  the  same  place  as  the 
bolt    in   the   cylinder    head.     The    weight 

represents  the  strain  due  to  screwing  up 
the  nuts  and  the  force  on  the  weight  is 
the  same  as  the  steam  pressure  against 
the  cylinder  head.  Both  the  spring  and 
the    bolts    in    tl  ses    are    loaded 

in  exactly  the  same  manner. 
If  the  strain  on  the  cylinder-head  bolts 
■  any  elongation  ol 
the  bolts,  Sufficient  to  relieve  the  Iliad  of 
an)  of  the  force  with  which  it  is  | 
against  the  cylinder,  the  strain  on  the 
bolts  would  be  reduced  whatever  amount 

pressive  force  is  reduced  by  the 
stretch  of  the  bolts;  but  as  long  as  the 
bolts    an  gb    to    hold    the   cyl- 

inder head  against  the  cylinder  as  tight  as 

.  plus  the  force  due  to  the  pres- 
sure  of  the    steam    in    the    cylinder    acting 
against  the  head,  without   being  loa 
to  or  beyond    their    safe    working    stress, 
just   SO    lo  strain    on    tl 

with    every    ounce    of    inci 

-lire,    or   by    tightening    up 
on  the  nuts,   regardless  of  which    I 
itself  is   the  greater. 

If  an  engine's  cylinder-head  bolt-  require 
a    force    of    Noon    pounds    to    breal 
off  and  the  111"  d  up  until  the 

strain  on  the  bolts  is  7500  pounds,  requir- 

;no  pounds  more  force  to  break 
5,  according  to  Mr  Hartley,  the 
force  in  the  cylinder  acting  against  the 
head  that  would  be  necessary  to  supply 
this  500  pound-  would  be  ("-cm  pounds 
plus  500  pounds')  8000  pounds,  because  he 
states   that,   "110  additional  stress  will   he 


on   the   h.  Its   by   steam   pressure 

until   thi  1    the    steam   against 

is  the  pressure  with  whii  h 

the  head  is  held  against   the  cylinder  b\ 

It    is    at     once    apparent     that 
'  ted  against   the   he, id 

iroin  the  steam   pressure    is   sufficient    to 

.   of  8000  pounds  and  bt  1  A 

the  bolts,  and  hence    Mr.  I  [artley 

ment  is  seen  to  be  in  error. 

Therefoi  ..lb.  ln-\ ,    1  have  pnn  ed  that 

..in  engine  the  cylinder  head  bolts 

directly  all  the    fori  e  due  to  the 

1    of  the   steam  exerted  against    the 
■    dui    to  tin    tighten- 

and  the 
Under. 

II  \KkV     W.     In 

Cleveland,  1  », 


Feed  Water   1  reatment 


■    ■ 

ment  ought  to  bring  out  something  that 
will  be  of  much  value  for  those  who  have 
had  little  or  no  experience  along  th.it   line. 

tall    .hi   opi 

water  beater  ill  place  of  the  dosed-pres- 
Sure  heater  we  now  have,  and  I  intend  to 
see  what  1  can  do  in  regard  to  getting 
most   of  the   impurities  out   of  the   water. 

I  intend  to  use  a  small  force  pump  to 
pump  the  reagents  into  the  water  just 
hi  fore    it     enters    the    heater,    the    pump    to 

be  driven  b)  the  boiler-feed  pump  and 
have   it   possible  to  adjust   the   length  of 

the  stroke  to  feed  greater  or  less  amounts 
of  the  reagents.  We  expect  to  have  this 
installed    iiisi.le    of    six    weeks. 

1    have    Used    compound    for    a    number 
of    years,    but    have    failed    to    get    the    re- 
sults ili  sired  ;  that    is.  when   the  compound 
1   water  just   before 
going    into    the    boiler. 

l-oiiowing   is  tin    analyst 

water  ; 

.'iiiniK  .solid: —  f .r.iins. 

6.122 

Calcium  sulphate 

Magnesium  carbo  •■.  i:  i 

Tola!  scale-forming  solids. . . 

incrustatinc  solid  — 

;i..  .md  volatile o..">21 

1.110(1 

nonincrustating  solids. .  i  ..".21 
olid  ....  tr.'ioa 
Ic  acid 2.123 

i     I  (hi  vfr. 
( iibsonburg,  I  i 

Edward  T.  Adams,  ,,f  the   Allis-Chal- 
niers  '  ompany,  speaking  before  tl 
engineers   ..f    Pennsylvania   sometime  ago, 
said  that  In    bad  made  some   ligui. 
if    IOO.OOO   kilowatts    in    gas    engines    could 
he  put   into   the  same   spaci 
t.ines   of   equal   output,  and   found  that   it 
ci  uld     if    units    of    5000    horsepower    ca- 
pacity  were    used    f..r    the   gas-driven    sta- 
tion.     The    saving   came   in   the   fart   that 
rage    space    for    fuel 

required    less    space    than    the 
ml    tin-    cleaning    apparatus    re- 
quired   very    little    more    space    than    the 
auxiliaries  for  the  turbines. 
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In  the  correspondence  columns  of  this 
issue,    \\  tells  i  if   .i   boy,   w  ho, 

finding  the  water  in  the  gage  glass  lower 
than  he  expected,  was  not  satisfied  until 
he  had  run  down  tin-  cause  The  cause 
turned  out  to  be  nothing  less  than  a 
crack  in  the  longitudinal  joint,  winch 
opened  feet   in   length   when 

an   inspector  tapped   it  under  pressure. 

This  was  no  large-salaried,  highly 
specialized  engineer,  only  the  boj  about 
ip   to   whose  isibilities 

the  boiler  had  been  added.  Many  a  man 
who  would  have  indignantly  denied  the 
boy  any  consideration  as  a  fellow  crafts- 
man would  have  simply  started  the  pump 
up  a  little  taster  and  gone  on  with  never 
a  thought  as  to  what  had  called  for  the 
extra  water  during  the  last  interval,  and 
without  detecting  the  fracture  which,  al- 
lowed to  go  a  few  hours  longer,  would 
have   meant  destruction   and  death. 


Massachusetts  Boiler   Laws 


i  ii  am  ithi  r  page  i  if  this  issue  i-  given 
an  outline  of  the  principal  changes  made 
in  the  Massachusetts  laws,  governing  the 
operation  and  construction  of  boilers  used 
in  that  State,  at  the  first  public  hearing 
held  by  the  Board  of  Boiler  Rules  as  pro- 
vided by  law.  The  changes  that  have 
been  made  would  indicate  that  the  Board 
of  Boiler  Rules  i-  endeavoring  to  elim- 
inate as  far  as  possihle  superfluous  matter, 
and  broaden  the  interpretation  of  the 
rules  so  that  they  may  include  practically 
all  the  forms  of  safe  boiler  construction 
and  methods  of  operation.  The  only 
radical  change  that  has  been  made  is  the 
requirement  that  all  boilers  must  be 
stamped  and  certified  to  at  the  shop  where 
they  were  manufactured,  by  an  inspector 
who  is  virtually  a  representative  of  the 
State  of  Ma--.icliu-.tts.  While  this  rc- 
quirement  places  the  manufacturer  who 
is  located  outside  the  State  of  Massa 
chusetts  in  the  hands  of  the  insurance 
companies,  the  manufacturer  gains  the 
of  getting  what  is  practically  a 
clean  bill  of  health  for  his  boilers  at  the 
works,  which  largely  eliminates  any  lia- 
bility  of  future  question  of  his  product 
after  reaching  its  destination.  The  evi- 
dent desire,  as  indicated  by  the  changes, 
lo  eliminate  inconsequential  fractions  in 
the  rules  i-  very  commendable.  There  is 
one  change  in  the  rules  which  was  not 
r  suggested  which  would  have 
been  desirable:  this  would  be  to  remove 
the  rest-  irding  the  use  of  dif 

ferent  brands  of  steel  as  indicated  by  the 
stamps,  and  discriminate  in  the  use  of 
material  Solel}  on  the  quality  as  indicated 
by  the  chemical  and  physical  tests  which 
arc  required.  It  would  appear  that  ma- 
terial of  identically  the  same  physical  and 
chemical    quality    would    be    equally    safe 


whether  branded  "Firebox"  or  "Hang 
steel.  The  desirability  of  uniform  la 
ing  the  const,  u,  [ion  of  boilers  h 
been  advocated  in  these  columns  pi 
viously,  and  il  is  to  be  hoped  that  t 
studj  and  thought  being  given  to  the  si 
Massachusetts  will  ultimately) 
suit  in  a  set  of  rules  that  can  he  adopt 
by  other  Suites,  when  laws  governi 
boiler  construction  and  operation  < 
passed,  as  they  will  he,  eventually,  by 
the   Slates. 


Butt-Strapped  Boiler  Joints 

We  print  on  another  page  of  thi-  is; 
an      arraignment      of      the      butted 
strapped   type   of   joint    as   usually   appl 
to   boiler   construction.      We   cannot   a« 
with  Mr.   Dean  that  this  form  of  joint 
undesirable,  but,  however,  the  qi 
largely   one   of  opinion.      It   has   been  |> 
viously  pointed  out  in  these  columns  tl 
the    cause    of    the    formation    ol 
commonly  known  as  lap-joint  cracks.  I 
not    been    properly    investigated    and 
method  of   formation    usually  ascribed 
such   defects   is   only   surmise. 

We  have  previously  advanced  the  ari 
ment  that  possibly  the  correct  forming 
the  ends  of  the  plate  and  the  butt  str, 
before  riveting  together  is  a  very  i 
portant  factor  in  rendering  even  a  bi 
strapped  type  of  joint  safe  for  long-Ci 
tinned  use,  for  it  can  be  readily  seen  t 
a  joint  of  this  type  might  be  construe 
so  that  it  did  not  conform  to  the  cur 
hire  of  the  shell,  and  this  could  cause 
so-called  breathing  action  under  van 
pressure  which  is  assumed  to  be  the  ca 
of  lap  cracks. 

The    need     for    properly    forming 
strap  members  of  hutted  joints  is  rec 
nized   by   the    Massachusetts   Boiler  R» 
which  demand  that  the  straps  be 
formed    to    the    proper    curvature    bef 
riveting  together  ;   however,   it   is  poss' 
of  even  more  importance  that  the  end! 
the  sheets  he  so  formed,  for  it  is  conn' 
knowledge   that   when   rolling  the  cotit 
of  a   boiler   a    straight   section   is  left 
each    end    of    the    plate    wdiere    the   ji 
comes,    the    length    of    this    section   1" 
approximately    the    distance    between 
centers  of  the  bottom   rolls.     If  no  Ol 
method    of    correctly    forming    till    i 
is  available,  the  boilcrmaker  sledges  tl 
to  form  as  best  he  may  and  since  the  r 
holes  punched  to  form  the  seam  "j 
of     weakness,     this     sledging     bends 
sheets  principally  along  the  lines 
boles  and  not  to  a  uniform  curve;  col 
quently,  the  plates  or  straps,  or  both, 
sprung   when    riveted   together. 

The  form  of  joint  which  Mr.  D 
poses  to  use  does  not  necessaril 
the  defect  pointed  out  above,  and 
of  the  great   reduction   in   efficiency  e 
neers   will   hardly   follow   his  lead,  ui 
the   reliability  of  such   a  joint  is  actt  >' 
demonstrated.      The    efficiency  of  a  j1 
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f  ihc   i 

■ 

■ 

ivoulcl  doubt  I  r  than 

med   by   anyone   els 
the  national  ii 

■ 

that    tlii—    i>    a    legitimate 


Clinkered  Tubes 

: 
W.    1J  n'S    "An     E  , 

ik\    Vertical    Fire   Tube    I! 

d    built   to   Mr. 

sted  with  clinker  and 

it.  and  a  lit''. 

1  ut   the  end? 

with   a 

n    of    them.      With     New 

The 

hard   that   it    had    to 

.  ith  chisels  and 

•i.ttter  injected  by  the  draft 

nd    tube    plat 

■    the    metal.      In   tli 

the   tidies.      In 
dhering 
■ 
irn    anthracite,    and    even 

,v    Maine   rail- 
ieh  burn  cnki 

■  clinker  accumulated  on  the  boil- 
transatlantic    steamship   on 
such  an  ex- 

nve  it.     lit 
a   Manning  hi  iler  on  which  this 
red. 

ivercome  in  the  case 
Mr.  Dean  writes  by  lei  e 
; 

station,    but    it 
s    tight,    brittle    and    easily    crushed    and 
blown  c ff  by  a  rotating  multiple- 
I  iwer  in  the  smokebox. 
Clinker  attaching   itself   to   th< 
ining  is  one  of  the  common  circm 


ol  a   Formula  over 

a  Rule 

:,icr  by 

d  in  in- 

'      . 

quantity 

'ills, 

the  ilh 

If  this  uila   can 

■•ten  : 

■i    sign    can 

0.7854   *':- 
simpler    than    the    ride,    and    man 

explanation,  if 

mistakal  ntlj    an 

attempt 

of  misunderstanding  through  an  • 

■ 

■  called  "an  equation."    Tl 

tal    quantities    be    multipl 
quantity  the 

will  still  be  ' 

■  ;  iatii  n    by    0.7854.      Di>  i 

riting  the  divisor  below  the 

that    if   w.  rea   and 

■ 
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it    up    it 
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This    can    be    substiti 
»  1  and  make  the  formula: 
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' 
al    number.     The   n 

the  reciprocal 
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result   by    multiplying 
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Power  Plant  Machinery  and   Appliances 


Original     Descriptions 
No      Manufacturers'      Cuts 


of     Power     Devices 
or     Write-ups      Used 


MUST     BE     NEW     OR     INTERESTING 


The  Harris-Anderson   Further 


! 
>  <■<_■    and 
in   emulsi  d   water 

ilactured 
by  the  1  larrir-  Water  Filter, 

Limited,  82   \  .   Westminster, 

S.   \\\.   .  land. 

eventing 
oil    in    exhaust    steam    froi 
steam  !>■  itated  to 

employ   such   water    from    surface   or   jet 
use,    having 
found   by   experience   that   tin-   oil   invari- 
ably   contained    in    such    water    produces 
Its    upon    t' 
quence    the    water    1-    allowed    to 
run  to  waste  ami  pure  water,  which  costs 
-Had.    tints    v':> 


in  beat  thrown  away  with  the 
condensed  water,  ami  the  additional  cost 
of  fresh   water   to  take  its  place. 

The    Harris-Anderson    purifier,    which, 
it   is   claimed,   compli  I  3   all   oil 

from   condensed   water,   is   illustrated   and 
described    herewith.      The   complete    puri- 
fier includes   the   apparatus   whir; 
signed     for    automatically    supplying    the 
reagents  in  definite  quantities,  and  always 
in  proportion  to  the   flow   of  water,  how- 
ever it  may  vary.     Also  a  mixing 
for   the    water    and    reagent,    a    treatment 
vessel   in   which    the   reaction   taki 
a    primary    filter    for   the    removal    of   the 
bulk    of    the    precipitate,    and    secondary 
filters  for  completing  the  clarification. 

The  principle   of  the   method   employed 
is  a'ways   supplying  to  the   feed   water  a 


ite    strength;    for    instance, 
if   5000   gallons    of    water    per    hour    were 

lions  per  hour  of 
would    be    supplied. 

amount    of    water    i-  1    iuble    the 


FIG.    2.     THE    S0LUTI0NER 

amount  of  re:  .  me  strength  is 

furnished,  and  so  on.  To  do  this  the 
cold  water  is  first  passed  through  an  ap- 
paratus in  which  it  is  divided,  two  small 
fraction^  being  parted  off  which  bear  the 
same  relation  to  the  total  flow  of  water, 
whatever  variations  there  mav  be  in  such 


total  il"v.  mil  11  actions  are 

h  d    to  111  making    appj 

which   are   charged    with    the    reaga 

.    and    ill    any    quantity 
in  which  the  fraction 
maticall]    converted    into   solution  of 

1   strength.     This   11  . 

>niatir,   and    the  am.un 

substance  added   is   alwa\  ■ 
portion    1  ill    of    water   pas: 

It    is    claimed    that    tlie    onh    attention 
quired  time-,    ulioi    tin- 

1  les  are  to  be  charged  with 
-1  lid  reagents,  but  thai  tin  machine  it 
self  performs  the  duty  of  weighing  thtl 
out. 

In    Fig.    1    is    shown    the    distributor; 
consists     essentially     of    a     tin  hi 
which  the  water  to  hi    1 1  eati  d   is  led.    .v 
it    rotates,    the    nozzles    discharge   into  a 
out  side   tank,   in   w  hich   the   turbii 


FIG.    J.      SAMPLE    OF    COX1IENSED  ' 


In  effect,  the  whole  of  the  water  is  di 
trihutcd  uniformly  over  the  trough,  win 
in  order  to  divide  up  the  total  water 
the  desired  proportion,  is  divided  by 
-)jcdiuo.i  uuoi  01  si:  os  iininuwl  p:i, 
ments  in  the  same  proportions,  provid 
with    separate    delivery   pipes. 

In  order  to  remove  the  emulsified  t 
four  compartments  are  usually  made 
the  distributor,  two  of  which  receive  ea 
'A  per  cent,  of  the  total  flow,  a 
two  larger  ones  40T<  per  cent.  each. 

The  next  step  is  that  of  making  t 
two  fractions  of  '<.  per  cent,  each  ir 
solutions  of  the  reagent  of  defin 
strength.  This  is  attained  in  what 
the  "solutioner."  The  apparal 
consists  of  an  outer  cylindrical  casing 
open   at   the   top   and   closed   at  the  b 


OctolllT    -V'.     I 

3m.     In   this   arc   suspended    threi 
fitnders,  6,  (    and  /'.  opening  botli 
The  cylinders   /•'  and 
xe<l  in  p.. -in. mi,  and  (    is  adjust! 
leans  of  .1  screw. 

i    pari 
■   of  cylinders  .  I  and  />'.  and  that 
1  cylinder  .  /   discharge 

solution    to    tin    desired    point. 


[OWING    ACTION 
OF   REAGENT 

in  cylinder   (  -lightly 

.  11   the   lip   on   cylinder   A, 

rence    of    level    detenninii  - 

rength   of   the    solution. 

The  water  to  be  made  into  solution   is 

ed    by    a    pipe    into    the    space    between 

ylinders  B  and  D.  where  the  substance  to 

any  quantity   N  placed   in 

cylinder    /».    from 


l'<  >\\  RR  AND  THE 

of    solution,    so    thai 

in  strength  the  levi 

D  .ind  ('.  mixes  with  the 

ind  pre- 

,\  my  over  thi 

■   the  constant   strength. 

■I  strength  bj 
novable  cylinder  C".     Raising  this 
increase^   and   lowering   it   diminishes   the 
strength.     It  would  seem  that  the 
of  the  solution  thus  made  is  independent 
mount  of  water  passing  through 
ratus,  and  of  the  amount 
it,  an.l  wholly  depi     I 

the    setting    "i   the    movable    eylin  li 

:omes   the   apparatus    1", ,r   mixing 
r  with  the  n  mixing 

tube  consists  usually  of  two 
side  the  other,  so  that  the  water  can  pass 
down  the  center  and  up  the  space  between 
them.     Usually  three   such  pairs  of  tubes 
are    supplied,    each    half    of    the    water    is 
ly    mixed    with    one    of    the    re- 
olutions    in    one    such    pair;    they 
are  tlun  mixed   together  in   the  third  pair 
This    insures    that    the    two    re- 
ad   uniformly  act   upon   one   an- 
other throughout   the  whole  mass. 

The    treatment    vessel    may    be    made   of 

I  -  .   but    is   alwaj  s   pro\  ided    «  ith 

lireel    the    flow    of    water. 


FIG.  5.     \  22,000-CALLON  PER   HOL'R    i-'KIFLEK    INSTALLATION 


vhere  it  drips  down  into  the  water.  Water 
'  >wn  the  space  between  C  and   D 

nd.  meeting  the  strong  solution  descend- 
«ig  from   the  cage   at   the  bottom   of  the 

Pparatus.  is  carried  with  it  into  the  outer 
ipace  between  A  and  B  and  over  the  lip 
0  the  spout.  This  outer  space  then  con- 
flins  a  column  of  solution,  which  is 
■  danced  by  the   column   of   water  in   the 

nace  between  C  and  D.      This  column  of 


and  prevent  it  from  taking  a  short  cut 
from  the  inlet  direct  to  the  outlet.  In 
reagents  act  upon 
one  another  and  on  the  oil.  and  before 
leaving  this  vessel  the  separation  of  the 
precipitate  is  complete  and  the  water 
ready   for   filtration. 

The   primary   and    secondary   filters   are 
similar,  and 
or  more  units  of  suitable  dimension  and 


ial  man- 
through  the  mass  of  the   medium. 

I>>     lilts 

.  but  to  maki 
and  to  ! 

iy  tiller 

irricd   on,   the 

water  1-  condary  filter 

d     through    the 

medium 

:  through 
tid  to  be 

'  .it     this     pui 
.    when    an    air    pump   dis- 
ced  that 
the    water    i-  .    milky 

color.       I  1'ered    through 

ich   as    felt 
1    will  be  little,  if  at 
all,  affected.     This  i- 

innumerable    til  ..iter    are 

suspended    throughout     the    mass    of    the 
water,    which    globules    pass    withi 
ficulty   through   the   pores   ,,f  any    filtering 
material  that  can  be  practically  employed; 
therefore   the   wat<  r   is   not   purifii 

ntained    in    ii      The 
ined    in    the   water, 
quite  invisible  to  the  tdily  dis- 

tinguished  under  ,11     mitroscoc        li.    t 
representation   of  the  appearance 
of  such  water  under  a  high-power  magni- 
fying   glass,    and     represents    a     1 

:    water   drawn 
under    the    microscope,     magnified 
1 100  diameters.      In    i  own   the 

imple    after    the    addition    of    die 
described  here- 
with, which  sho  let    artificial  ag- 
in   which    the 
nbedded   being  transparent 
under  the  microscope;  the 
magnification  being,  as  before,  1100  diam- 
eters. 

1  quantity  of  oil  pn 
I]   divided  condition  varies  greatly 
according  to  the  type  of  engine  in  n   ■ 
the  nature  of  load,  a  very  common  amount 
found    in    the    water    will    be    from     ; 

r  gallon,  or  about  10  10  u  ounces 
per  1000  gallons.     This  makes  it  perfectly 
clear  why  so  much  trouble  i 
with    boilers    which    are    fed    with    water 
which    is    not    thoroughly    cleansed    from 

A    purifier   having  a   capacity   of  22.000 
i'.-tllons  per  hour  is  shown  in  Fig 


Device  for  Lining  Up    an    Engine 

Tliis.  device  is   for  use  in  lining  up  en- 

nd    is    the   invention   of  Joseph    O. 

29,   R.   F.   D.   No,    1.   Frnit- 

At  B,  Fig.  1.  is  shown  an  end  elevation 


I'OWI  R  AND  THE  I  \'GINEER. 


1)  of  the 
their  limbing 
..    ..  i i    ;., 


wheel   in 

rardly. 

In  ill 


i 

cylinder   wall    and    hold    llic   cculi 
il  ion. 
Tilt;  i  twice  and  tin-  gl 

ii  d  an'  placed  al   ll 
tin-  c\  lii  l    from  the  ci 

and   tin 
plate    in 

tl 

of    the    rods 
brought  ih.it  it  extend 

lid   i  f   the   cylinder   witliott 
!         crank   shaft  i 
then    ad  11    that  tli.i 

ivristpin    half 
he    latter,   and 
i    the   crank    shaft.      With  til 
pi  -ition  til. 
d  or  othcrwis 
pcrly   to   support    tin 

IIS    ih\  ices   Wit 

il  ii     is    possibli 

tin);  the  tripod 

ml    through   tli 

hi  in  which  the  end  of  tin 
I 
i  tin  of  the  aperture. 


the  glass 
.1  in  the  centering 
ngitudinal    section    through 
•    view    showing   the 

In  ijlis  device  are  two  centering  devices 

irds    the 

employed    at     the 

In    Fig.    I    is    illustrated    one    of 

centering  devices,  in  which  there 

ing,  tely  dis- 


has  an  apertui 

i   ii    nut   of 
itering    device    is    pi 
v\iih  a  glass  plate  with  an  aperture  of  the 

The  gl.i-  held  con o  ntric  with 

,r  v.  heels.  The 
apertures    in    the    pi  materially 

smaller    than    the    apertures    through    the 
gear  wheels,  so  that  the  alining  cord  con 
olely    with    the    glass       In    corutec- 


i    E    IN'    POSITION 


H    and    /,  ts      tion   with   the  centering   device   is   an  ad- 


ible   arms   K .   L   and   .1/.  and  the 
gear  wheel   A"  '  .■  arms 

radially    in    respect    to    the   casing   by   en- 
gaging   with    the    inner    surface- 
plates,  the  gear  wheel  being  rot:' 
nut    to    which    a    wrench    may    be    fitted. 


thj 

To  opi  om    cylinder 

head  ar>  the  two  i  entering 

inserted  within   the   cylinder,   one 

at  each  end.      '  ■_■   gei  r  on  each 


The   Adams  Feed  Water  Regulate 


In    t ! i i -i    regulator    the    flow'    of   water 
;i     single     valvi 
:    and    lc\  er, 
crated   by   the    fall   and   rise   of  tin 

The   In  dy    is    tappi  d   al 
and  .V  for  the  regulation  v, 
water    gage    and    glass,    and    conl 
float,   lever,    fulcrum,   and   high 
ilarms.     It  is  made  of  cast 
it  .vio  pounds  hydrostatic 
Jn    the    top    of    the    lloat    chamber    is 
whistli  i  Hiding    the    high-   ai 

low-water  alarms,  the  whistle  bi 
i  rated  by  the  R <  >al  /  ci  miing  ii 
with  the  lexer  //.  attached  to  tin 
valve  /. 

The  float  A    has  a  plate  attached  to  i 
under    side    to    prevent     it     from    jumpil 
under  the  action  of  the  pumps.     \ 
housing   is   of  heavy  cast    iron  at! 
the  main   en  dug   b\    n    flangi  d   ci 
The  balanced  valve   /.'.  u  hii 

i-  made  of  bronze  metal,  as  a 
also  the  bushings  or  seals  ( '.  whiali  a 
screwed    into    the    valve    hoi 

A    threaded    stem    D,    through    the   b; 
1    .       />'.      is      attached     to     j 
lever  in  the  main  casing  by  the  adjust' 
nut    /•'.   the   lever   being    i  . 

ering  i  if  the  float 

,    level    in    the   boiler   chan 

This     opens    and    closes    the    I 

valve  B,  and  the   float,  being  in  i 

tact    with    the   water    in   the   boiler,  is 

sensitive   to   a   change  in   the   water 
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ividc  and  clo-.es   tij  In    «  ■ 

in  an   inch  of  cli.in. 
tin-    boiler,    thus    ins 

(    admitting    ii    in 

■I    and    then 
until  the  K  . 
■on    the    vahe    wide 

xtends 

tern   /'    is   attached   a   wl 
.  with  which  I 
float  .  /.  by  shorn  uing   or  Icngth- 
twecn    the   balanced 
I   the  lever  to  which  the   r 
b\    shitting   the   position   of   the 
■:ut  li.  thus  changing  the  bight 
-  line  in  the  boiler. 

heel    to    the 
the  wheel  /■'  by  a   slotted  groove 
1    pin    connection.      This    permits    free 
■  balanced  valve  when  operated 
'  e  float   connection,   yet   permits 
opened   and   closed   from 
dc   if  the  I"ck   le\er  i,'  is 
K   in   the   handle   F,   so  that   the 
- 
t  with  pin  /'  in  the  valve  stem  pi 

is    attached    to    the   boiler 


1  I. uin  s   Automatic    \  at  uui 

Colli!. 


i    .hi  the 

;•  in.      In   ord 
\\  hen 
ginc  is  used  for  heating  pi 

lipped  with  si 


I    CONTROI  LER 


'I   by   the   bracket   /   and    the   bight    is 
by     the     adjusting     screws     A.". 
■!  water  conn 
li    through  the  tappii  i 
gulator   is   made   by   the     '- 
"nham     Company.     417      Sixth 
ith.   Minneapolis,    Minn. 


in    use.      The 
friction    in    the    heating    pi 

■.ill    be   on    the 

111111  is  created  on  the 

m     will     flow 

the  heating  pipe  into  the  vacuum, 


■is      S .is      tl 

opening  again  as  «  0! 

•  and  drawing  in 
fresh  su;un  as  required,  without  waste. 
Such  a  <lc\  ice  is  belii  ved  to  ha 
found  in  the  Haines  automatic  vacuum 
controller,  the  valve  of  which  is  controlled 
by   a   tube   spring   strong  enough    ' 

11J     ordinary    resist.,,,,,,    ami    prac- 
tically   instantaneous    in    its    action.      The 
ction    permits    the    use   of   a    valve 
of  large 
dilation   and    n 

g  to  a  minimum. 

if   the    1  [aim 
ill  be  under 

interior    view.      There 
•  ■  movable  part,  which  consists  of 

which    contains    a    fluid 
hcrmctii  change  in  1 

making  the  tub 
the  amount 

the  scat.    The  valve 
ted    will 
driven   into  the  cas, 
trap.     The   valve   head    C   i^    of  bronze, 
'•111  and  attached   50 
that   th.  f  the   tube   will   •  p 

piral 
with   the   working  of  the 
controller,  beyond  ki  i 
t  the  adjusl 
pii  01       \  cap  ,' 

lid   and  make  a 

tight  joint. 


I 'i  >WER  AND  THE  ENGINEER. 


October 


re   licat- 

rhis    vac- 
the  Wil- 
and    138 
Philadelphi 


Society  Notes 


Managing 
Magazine  de- 
livered a  lecture,  entitled  "Industi 
ice,    Limitati 

111  of  the 

1     Mechanic; 

I  the  Brooklyn,  X.  V., 

Polytechnic  Institute  on  Saturday  evening, 

•  er  dwelt  largel)  upi  in 

the  ethi 

it    in    a    highly    interesting    way.      At    the 
place,  after 
which  tl  djourned 

to    the    president's    room,    where    an    ap- 
-  rved. 
The  1.  Stevenson    As 

■  .  No.  44.  X.  A.  S.  !■"...  "ti  Broad- 
ly York,  wore  filled  with  mem- 
bers and  friends  on  Saturday  evening, 
October  K>.  The  occasion  was  the  wel- 
coming home  ts  most  active 
and  earnest  member,  J.  I  > 
who  had  onvention 
recently  Ik  Id   in   Columbus,   Ohio,  t"  the 

'lie    Life 

onnei  ted  with 
-    nization.     Mr.    Taylor   was   pre- 
sented a  very  handsome  floral   design,  in 
the   shape   of  a   horsi 
which  was  occupied  by  a  portrait 
self.    Interesting  and  appropriate  speeches 
were   made   by    National    President    Wil- 
Mational  Presi- 
dent   Herbert  1  he    "Bunch" 
entertained  en  joy  ably.   Refreshments  were 
served    at    intervals. 
Hoi,,.!                         i.   No.  5.   X.  A.   S 
tioboken,    X.    J.    tendered    a    re- 
ception to  National   President   William  J. 
Reynolds,   on    Wednesday   evening,   Octo- 
her     13.       Mr.     Reynolds     is    an    old     and 
highly  esteemed  member  of   No.  5.     The 

was  largely  attended,  deli 
being  present   from   all   of  the  nearby  as- 
sociations.     After    a    short    busim 


itirnmcnt    was   made   to   the 

■    rh<    tables.      When 

■     S I<.   the 

chairman,   int  1 

proved 

Ment     toastmastcr.     All     of    the 

the    conviction    that 

\l>     Reynold's    term    of   office    would    he 

tvhi 

arney,  William 
Cronlcy.  R.  1 1.  Smith.  .1.  Douglas    I  aylor, 
William    I     \\  hei  l<  1.  Jai   1 
J.    Reddy,   1..    D.  Evi  I  I     Calla 

loverri. 
The     Dearborn      Drug 
Work-   furnished  a  hand  of  music,   which 
enlivened    tin'    evenin:         B 

parted,   Mr.   Reynolds  thanked  his 
many   friends  in  .1    f<  1  ling  manner. 


Business  Items 


'I'll-     New     "i  ■  ■  I     the     American 

Goetzc  Gasket    and    Packing    1  lompan 

Ick,  X.  ■!..  where  they 
will  build  .-i  factory  for  the  manufacture  of 
packings. 
I  ;elow  Company.  New  Haven,  Conn., 
reports  recent  boiler  sales  as  follows  Kasha 
wena  Mill-  C01  poration,  New  1;  Iford  Mas 
csiin  1 1 . .  1  [annin  loilers;  Whit- 
man   Mills.    N.  v     B  dfo  a     Mass      horse 

power    of    Manni  \i  lington    Mill-. 
Via ..  ,     in, 11,    horsepower    of    Man- 
prising  this  order 
being   of    500    horsepower    cap: 
exceptional  capa,                     iller  "i   ihis  type; 
Erwin    Cotton    Mills.    West     Durham,    N.    1'.. 
11a in   horsepower  of   Manning   boilers;    Aetna 
[on    '  '  mpanj .    Sew     Uaven,     Conn., 
for  the  new  plant   ol   the  Shore  Line  Electric 
Railway   Company,  al    Saybrook,   Conn.,   1875 
horsepower    of    the    Bigelow-IIornsbi     water 
tube  boiler;  the  Connecticut  Company,  for' its 
new  plant   i"  be  erected  al   Waterbury.  Conn., 
2000     horsepower     of     the     Bigelow-Hornsby 
11,1    order). 


Help    Wanted 

Advertisements    under    tin*    head     ■/ 

.     cnts  pet    lini  .      looui   tix  icora 
mukt    a   line. 

AN    ENGINEER     !,■    operate    a     200-horse 

power    gas    plant     near     New     York.       Uox    53, 

WANTED     G I   mechanical   deslgnei      and 

detail   draftsmen    for   machinery   manufacturer 

ed    ni    Wisconsin.      Box   98,    Power. 

WANTED   -Thoroughly      competent      steam 

one    thai    can    sell    high 

-ii-       Address    "M     M.    Co.,"    Power. 

AN    ENGINEER   in    each     town   to   sell   the 

i         Write 

Martin   Crate  Co.,   28 I    Dearborn   Si 

AGENTS  WANTED  to  sell  Burgmann  cele 
brated  enj  in   territories  not  yel 

covered,     s, ur  advertisement   on   page  85. 

WANTED  Man  to  Invesl  $1500  in  elec- 
tric light  planl  and  take  mans  rement  :  town 
.i    2000;    Middle    West;    new    plane      r.,,x   58, 

I'llWER. 


WANTED     i 

mi    I   bi    I 

!, 

i1    ii    Box  51  -'.  Erie,   I'enu. 

w  \\ i  i  1 1     S 

wanted  at 

WANTED      I  ii    i     lass   draftsman 

i     id       llellt- 
ll 

references  ami  salary   wanted.   Ilnx    - 
lottc,    N    C 

WANTED      Young    man    as     slen ndnc 

salesman  :    only    replies    glvini:    full    il, 
past     ,\|iirieine.     training    ami     re 

Will      IV,  on         .III      ne 

Box     13,    I"'      i  i 
I'll  I  I  I  WAN 

hi    plalll     loeale.l      i      II, 

n  iiiim    two   I ill    u  ,1  dilngtmi,    i ' 

able   man   with  exeeutive  ability    wan 

i   in  i a   apply.  staiing   In 

[i,  i  i.  in  ,     nnd      nlai  > 
],,,«,-i'   house  can    he   had.   or   hoard    i 
ii I   nearby.     D.   M    s.     p.,,\  :,i\   Power. 


Situations  Wanted 


1,'Hl.l      II     lilll 


I,  end 

\  limit    m>    KOrtl* 


MILLWRIGHT,  iwinlj  years'  experience, 
wants  position.     Box  00,  Powek. 

ENGINEER;    \  g    man.    JC.    three   years' 

experience  with  boilers,  engines  ami  ilv  ii.inin- 

woulil   like  posil  ion   as   nighl    eng  ine, 

plant:    Iowa    or    North    preferred:    have    own 

tools  ami  do  my   own   rcpniri  ig.      Adiln        Bo: 

5B,    Power. 

I'll  M    IK  AT.    ENGINEER. 

mechanic,    desires     permanent     posiiion     will 
good  firm  anywhere   that   needs  a    man  for  re 
suits:    steam,    electric,    hydraulic    or    ice   ma 
ehinery  :     New     York     license    ami    he 
BOX    ■",".     POWER. 

t'lllEF  ENGINEER  wants  position;  \\,i 
,  ensed    in    Mas-aehnsel  I-  :    exp'-rieni  ■>■) 

trieiiy.   refrigeration  and   Ian; impound  con 

denslng  engine-:    graduate  ,,i    stale  steam  en 
gineering    school  :    age    '_".i    years:    married,  a 

present     employ  ,.,!         BOX     50,     I'i  ifl  II, 


Miscellaneous 


I, /,-<■,  tisements  under  litis  In  ail  are  hi 
netted  for  25  cent*  /,, ,  liar.  [limit  six  icord 
,,,,(/.,    «  line, 

PATENTS  seemed.  ( '.  I..  Parker.  Solicltn 
,,!    Patents.    I    McGill   I'.ldg..   Washington,  D.  (I 

ANY  FIRM  ,,r  engineer  in  charge  of 
steam  plant  that  is  troubled  with  sea 
boilers  can  gel  absolutely  live,  the  1,,-st  hid 
caior  and  reducing  wheel  made,  with  vein' 
lined  mahogany  case  For  particulars,  Bi 
dress    (Jreal    Lakes    Chemical    Works,    Mai 

woe.     Wis. 

AUTOMOBILE    auxiliaries    pay    la 
liis;    we    have    something   every    owner  shoa 
have:   HI, oral   commission:  any  seriotis-mlndi 
energetic    man    who    would    look    after   our 
no-sis  can  add  considerable  to  his  income.  H 
draullc    Oil    Storage    Company,   uiij    P, 
Bldg..    Detroit,    Michigan 

For  Sale 

Advertisements    under    Ihix     haul     are    I 
sertcd  fm-  2."  cents  per  fine.     About 
,,,,//.,    ,/   line. 

Fi  lit  SALE  -  sen  on  for  International  C' 
respondeuce  School  plectric  lighting  and  ra 
way    , rse  :  one-half  linisbed.  Box  54,  P0WI 

FOR    SALE      L'lixls     vvi lock     englni 

two    T2"xlK'    high    pressure    tubular    I 

good    condition    cheap.       Address    "Engineei 

BOX    -     Mniion    A.   Cincinnati.   Ohio. 

Fl  IR    SALE      300  horsepower    tandf 
pound    Fleming    single    valve,    automatli 
two    small    engines,    cheap     for    cash       Sci 

Manufacturing  Co..  ism   Third   N nal  Ba 

Bldg.,   St.    Louis,    Mo. 

FOR  SALE  '-.'.",<>  horsepower  Lane  *  Bi 
ley    i  orliss  engine.    1Xx42  cylinder:  engine  ' 

with 
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I '<  »\\  ER    WD    I 


Supernatural    Visitation    of    James    Watt 

Watt,  Fulton,  Stephenson  and  a  Departed  Engineei   View  the  Hudson- 
Fulton  Naval  Parade,  Listen  t<>  Stephenson   and  Awake    the  Author 


BY        WARREN 


O. 


ROGERS 


inntil 
le  early  fall;  Fulton's  aUu  he 
rc    numerous,    ami 

iration    drew 
•came  almost  nightly,  his 
thoughts    being    of    the    great 
lent  that  had  been  made  in  steam 
since  his  day.  too  5 
day     of     the     so  called     naval 
:n  New    York  to    Mbany.   I   de- 
ls  from  a   dock  on 

front,  and  as   1    M 1.   1    felt  the 

of   those    from    the    other    world 
ind    that    my    friem 
-a.   with  the  exception  of 


zJk 


tanding  by  my   side. 
mer    proved     to    be    a    departed 
ngineer,     who     in     a     mi  -  ^ 
put     additional     weight     on    the 
i  ball-and-lever  safety   v  al 

■I  hand     boiler     over 

Ige.      The   boiler   c.x- 

he   said,   although    it    had   always 

rystery  to  him  as  to  what  was  the 

-e.  and  seeing  that  additional   in- 

n   would   be  of  no  value  to   him, 

ly    usefulness    being    past.    I    re- 

from  enlightening  him. 

illy,  the  conversation   was  mosth 

on  by  Fulton,  seeing  the  day  was 

lebrated   in   his   honor,   and   while 

led     to     his     reminiscences     and 

the    changing    panorama    on    the 

ild   forgive  him.  to 

ierable    extent.    as    he    turned    to 

>|)henson   and    said  : 

II   be   a   cold    day.    'Steve.'    when 
iake   such    a    fuss    over    your    in- 
the  locomotive.     Why.  dis 
':  the  North   Pole  cannot   be   compared 
th    it;    no    use    talking.     I 
aming." 
'  -   there   was   plenty    of    room    on    the 


wharf,     we     sat     down,    and    alter     Fulton 

Id    us    something    .if 
his    early    struggles    and    achieve: 

"I  was  born  a  'bloomin'  Englishman,'  " 

n,  while  we  all  puffed  our  cigars 

in   an   after-dinner  manner;   "and    Wylam, 

•.  castle,  was  the  town.  Thi 
occurred  June  0,  1781,  and  there  is 
high-class  flowing  in  my  veins 

(and  the  spirits  all  grinned  t.  seeing  my 
father  tired  a  colliery  boiler.  Wc  were 
mighty  poor,  and  when  1  got  big  enough 
I  got  a  job  driving  a  ho: 
liery  gin.  and  later  on  was  put  picking 
slate  from  the  coal,  a  regular  breaker 
boy,  so  to  speak. 

"At    the    ag  got    to 

i  ied    positii  I  1    at    the 

Dewley  colliery,  and  amused  myself,  when 
there  was  nothing  else  to  do,  by  making 
claj   models  of  steam  engines.     I 
you   the   hours   were   long   and   the   work 
was  hard.  You  see,  dad  needed  the  money. 


if    1    had    hail    everything     I    desired    I 

should   have   never    made   tl  I 
on   that    I    did.      In   t  Itomatic 

machinery    was    unknown,    and    my    work, 
at  the  age  of  seven!  regulate 

the    pump    to    suit     the    varying 

1  and  water.  It  was  while 
on  this  job  that  I  learned  how  to  take 
my  engine  and  pump  apart  and  put  them 
together   again." 

"A  regular  monkey-wrench  fiend,"  ob- 
served Fulton  with  a  sneer.  "1  am  told 
11  ers  today  who  are 
everlastingly  tinkering  with  their  ■ 
I  don't  mind  saying  that  I  tun  surprised 
to    hear    you    admit  long    to 

that  class  of  workn 


BE  SAT  DOWN  ON  THE  WHARF  AND  WATCHED 
THE    CHANGING    PANORAMA    ON 

THE     KIVF.R 

and     in    order    not     to    gel     discharged     I 
hide  when  the  owner  came  around, 
for   fear   he   would    say    I    was   too   small 
to    work. 

"I  did  a  lot  of  thinking  those  days  and 
made  up  my  mind  that  the  thing  for  a 
fellow   to   do   was   1  kind   of 

an  education,  and  so  I  began  to  study  and 
dig  out  a  little  here  and  a  little  there, 
until  at  the  agi  lid   read 

and    write,    thanks    to    the    night 
When    I    was    at    mj  ring — I 

-hilling  a  day,  and  our   family  of 
■  living  in  a  hack." 

"Talk    about    multimillionaires    and    the 
of   New    York," 
Watt,    with    a    grin ;    "why,    you    had    a 
n  both." 
"It  was  no  joke  thi 


"That  is  all  right."  replied  Stephenson, 

"you  are  having  your  day  now.  To- 
morrow someone  will  lick  Johnson  or 
swim  across  tin-  English  channel,  and  you 
will  he  forgotten,  but  at  the  same  time 
thousands  "f  miles  ,,f  railroad  will  be  in 
operation  and  almost  countless  cars  and 

-     running    I  ver    them." 
"Never    mind.    'Steve.'"    said    Watt,    in 
a    soothing  tor-  that    Stephen- 

son was  getting  nettled:  "go  on  with 
your    -' 

"Wi  II.  at  the  age  of  twenty  I  was  made 
man    and.    having   a    night 
ind    mended    shoes   of   th( 
workmen.     Twi 

a    full-i'  er,   and    thei 

married." 
"I  d<  i 


P<  »\\  l-'.K  AND    I 


I    never 

r  I   with 

work   the 

Killing- 

•  that  I 
ne,  that 
rder    and 

'•  nt    that    time,    if    1 
\;    named 
Humphery   Davy,  didn't  you?"  qu 
jjinecr. 
"You  l»  t,"  replied   5  "It  was 

.    lamp  and  we  jawed 
■  >\cr    the   thing. 

-■  out   of 
in't   kn.  iw   what  if  cither. 

■ 
aveling  engin 
ting     in     1X14     for    the 
ramcars  between  the 
md  the  shipping  point,  nine  miles 
distant. 

turned  my  attention  to  improving  mj   first 
patent  in    1815 
machine." 
"I    tell  1  .I    Watt 

ahead  of 
at   it." 
chimed   in    Fulton. 
"Why.    '  daj    in    a    New 

I 

a    little    1111. re    than 

ncer   in   his   day.      Why.   m 

much." 
"In      [f     . 

■  another  mine. 
5,    each    capable 

four  miles  an   hour.      But   it   was   in    [825 

that  in; 

tion,  which  carried  passengers  and 

■     ■ 

six    miles 
an    hi 

■    on    the 
outline 

traffic,   which   is   something 
they  say. 

■ 

in  railn  ■!   1   was  made 

en  Man- 

r    and    Liver;. 

"I    wonder    if    he    juggled    the    railroad 

stuck    for   personal   profit,"   whispered  the 

-  to  Fulton,  who  « 
ing   the   great    naval    par; 

"I    struck   a    snag   at   that   time,    for   in 
my   judgment    it    was    cafe   to   run    a   train 


1   « uli  a  loco- 

ils   wanted 

having  a 

draw   the  cars   by    in  ible.      In 

the  end  md  the  din 1 

fered   .1   competition  •   sun.   the 

conditions  being  thai 

.    with    a 

i  .   i"  mnd  - 

are    inch.       !  ok    place 

" 

I    \\  .111. 

"remember  there  are  ladies   present." 

"  \-  1  was  saying," 
as   if  no  interruptii  n   had   occurred,   "we 
had   a    hard   time   building   that 
It    was   twenty  nine   miles   lung,   of   which 
there   were    mill  >i    tunnel 

two-mile   cut, 
places. 

that,    but     we    had    to    build     sixty-three 
bridges  and  a   viadu 

ill  condi 
in   rail- 
roading   as    they    do    ti  "1  13 .    1    we    did 

nui  hav<  for  doing  the  work." 

"Well,   how   did   I  mpetition 

\  ing    his 

m  nigh  to 

strike   a   match. 

1  spected.      M\    li  icomotive, 

•ket.'    won    out,    of    com 

fact,   it  was  the   only  engine   ready    for  the 

■  1  twelve  mill  i  ■       re.i    min 

■    made,    which    is    as    good    a-    the 

Erie   rail  now. 

111    until    I    was    sixty 
if   age    I    was   identified    with    rail- 
when    I    gradually    witlnl 

■  .    Robert, 
"I  passed  in  my  clicks    Vugusl   i_\  1X4.S. 
at  the     - 

advance- 
ment  tli  in   locomotive 
game. 
11   sits   here  and   watches  a   replica 
of    his    first    steamboat    -learning    up    the 
river,    while    I    have    bill 

.1  w  York 

Central   •■  level  ipment   of 

m    should 
have    some    hearing    on    my    achii 
::-    well  was    hut 

that  1    built   11 

idea  tha I  Cent    rj    Limit  'I 

will  hold   her   own    ag  lin  1    anj  1  h 

has  developed    from    Fulton's    efforts    in 

hi    arose  and 

1  is  half-burnt  cigar  into  the  water. 

it   'A tni  out  with  a  splutter,  walked 

aw  ay,  folli  iwed  1  tl     a  impanions. 

I   n  mained  where   I   sat.  thinking 
i  had  experiem  isitations  from 

Id      As   I  allowed  my  mind 
mgei         of  it  all  a 

chill    seemed    to    creep    up    my    spine.       A 

d     ghostly     di  '•     around 

me,  whi  1   iii  jabbing  me  with 

red-hot     spears     and     pointed     pitchforks. 


in    1. 11  in  i   1I1. m  tin    n  -i  grabbed  n 

b)    tin    throal    with   a    grip   ihai    tighten! 

lighter     and      lighter,      until      my      hrea 

■''■    '  li     coinpanioiis,   with  li 

spurting     from     |]u-ir     mouths,     eyes    ai 

.    kept    up    their    jabs    with    red-h , 
instrumi 

Ica\  ing  me,  ai  ; 
- 
i>    captoi 
cold,    bi  'nl     with    the    -trcng 

of  a   .li  111    lore    (he  col 

clammy,   clinging   hands    from    nn    ihro; 
rin    ■  ripp  sound,  t'1 

air     was     filled     with     eric-     of     departii 

demon-,  which  ecll 1  ed  in  t 

stillness  :ht.     When   I    t 

il     dial     the    In 
had    been    torn    to    shreds,    my    wife    u 
looking    al    me    witl 

meiit   and    tin     moi  m  m  1]  mil;    on   I 

glistening   frost   mi  the  window  pane.    I 
.■linking   sensation    I    had   1 

due    t' '    the    bed      I    el    I ing 

around    m\    throat       'Idle    tortun 
ghostly   devils,    with    llieii       pi  m. 

1      tin      frost     .md     ilis.'irr.'n 

.    and    my    expi  1 1 s    witl 

\\  .nt    and    his    0  .in]., 'minus    wen 
hut   a   dn 


The   Mercury    Rectifier 


By   Norman    G.    Meade 


When  firs!  introduced  the 
rectifier  was  used  principalk  foi 
electric-autom.  ibile   ;toragi    battel 

ating     current     onh      was 
It   i-  now  us 

t.  .1  agi    battel  ii 
including    ignition 
0  1 11.1l  ci  mihtistii  hi    engini 

■     ■  .  1 
supplying      small 
railway   and    signal    systi  1: 
:■'  ■'  Mi'.1,    and    in    fact    almost    inn 
.  ice. 
The  mercury  rectil'n  r  ci  insists  1 
I.    of   .1    -las-   bulb,   in   which   tin 
vapor    1-    established    and    which 

ei    1  eli    trodi  1  ant 

regulating   the    voltag.    of  the  altcrnati 

1.    and     suitable     switching 
The   regulation    of    Ihe   voltage   al   thi 
ternating-currcnt  side  of  tin    recti 
away    with    the    use    1  if    rcsistain 
direi  I  current    side  ;    hem'.'    the    high 
ciency. 

The    atrtotransformer    shown    'In 
maticalh   in  Fig.  1  consists  of  0111   01 
coil     1  if  insulated   0  pper    >.'.  ii  e, 
.  n    the    number    ..f    phases    of   tin 
current,  wound  upon  laminated  i 
the   terminal-   .ire    connected   to  the  alt' 
nating-current   supply  circuit. 

1     are   taken   mil    from   the 
are  led  to  a   multipoint  switch,  C  and 
The    line    wires    are    connected   to   conf 
plates  A  and  B.     The  taps  are 


r  2.  igou, 
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(lu-   m 
'hen  the  switch  is  in  the  position 
c  blades   i     and   /»   arc    in   ■   intact    with 

I  ;  and  the  rei  I 
e   full    line    voltage.      Win  i 
ict  with  thi 

the  minimin 

former    winil 


= 


shifted  i 

In    a 

.m   there   fai 


•  •mi  in  the  ■ 

i   in  the 

'il  primarily 

i 

133  cyi  li 

r    condi- 

mercury 

liat   the 
power   1  If   i>   di- 


ne. 2.    three-piia.se  rectifier 

voltages   proportional    to    their 
from    the    central    point    of    the 
inding. 

All  types  of  mercury  rectifier  have  one 
•lectrode  connected   through  the 
to    the   neutral 
f    the    supply    system,    and    in    addition 
-    many    positi\  e     i 


it     GENERAL    ELI  j  JO-AMPERE  GENERAL  ELECTRIC  MER- 

IHER 


The  convert 

hi    auxiliary 

■  hich    and    t; 

when    the    glas  tilted, 

either  by  hand  '>r  automatically  b 


■ 

the  current  and  not 

maintains 

about  13  volts 

of    the 

current.     The     efficiency     would     remain 

luads    it    il 
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tl 

evident 
that  the  higher  the 

the  ap- 

•     when   the  battery 

;    Milts. 
that,  when  a  rectifier 
■ 

r  the  batteries 
the  converter, 
-iti\ i-  electn 
.alive,  on  account  of  the  pi 

i .  sistance. 
When    the    alternating    voltage    decreases 
certain    value    nr    tails    entirely, 
ite,   but   if  an 
automatic  tilting  device  is  used   it   -tarts 
tomatically  when  the  voltage  re- 
turns to  its  normal   value. 

Fig.   4   illusti  neral    Electric 

Compat 

■ 
A  .1.  one  negative  mercury  electrode   B, 


t   • 
•     i     ■    ►    •   •   •    • 


FIG.    6.      WESTINGHOUSE    "TYPE    .\"    MERCURY 
RECTIFIER 

and  a  starting  electrode  C.  The  main  elec- 
trodes arc  c  he  alternating- 
current  supply  circuit  through  a  trans- 
former and  also  through  reactance-  E  and 
F  to  one  side  of  the  load.  The  negative 
electrode  is  connected  directly  to  the  other 
side  of  the  load.  As  the  current  alter- 
rst   one  and   then   thi      -her  main 


electrodi 

I    current    tow 
ode  and  thence  tin  i  i 

load  and  hack  to  the  opposite  side  of  the 


WESTING 


supply  through  one  of  the  reactances.  At 
each  reversal  the  reactances  discharge, 
thus  maintaining  the  arc  until  the  voltage 
the  value  required  to  maintain 
the    current    against    the    countcr-electro- 


■  i  ctifi(  r    auxiliai  j     n 
paratus   Foi  .  m     ol   -erviee. 

rwo  "t  these  are  illustrated  in  1 

Westinghou  i  mercury 

is  shown  in  Fig  6  and  Fig  y 
is  the  diagram  of  connections.  Thi  lejfl 
marked  .1  and  t'  in  Fig.  J  are  connect! 
to  a  6o-cycli  alternating-current  circuit 
through   a   double-pole   switch   and   fuses. 

ds  marked  /)   -  and  i 
nected  to  the  load,  taking  account  of  the 
proper  polarity. 

dials  are  set  as  indicated  by  a, 
table  "i  adjustments  sent  out  with  the 
apparatus;  the  left-hand  regulator  gives 
adjustments  and  the  right-hand 
one  give-  liner  gradations.  After  the  loMfl 
i-  connected,  the  alternating-current  main 
switch  is  closed.  To  start  the  recti 
small  km  1>  between  the  dials  is  turned  tn 
the  right  to  unlatch  the  starting  circuit. 
If  left  in  circuit  the  rectifier  will  continue 
to  charge  the  battery  with  gradually  dc- 
ig  current  until  the  proper  volujge 
is  reached,  when  the  bulb  will  "drop  nut." 

■  ition  is  interrupted  before  o impli 
tion   of  the   charge,   the   bulb   will   be  re- 
started  by   the   relay  controlling  the  start- 
ing device.     In  operating  the  rectifier  the 
primary  switch  should  not  be  kept  closed 


Alternating  -  Current  Mains 


Storage  Batteries 

iiiii|i!i|i|i|i|i|i|ili|iii!i|i|iii!i|iii|i|i|i|i 


PIG.    ~      DIAGRAM    OF    WESTINGHOUSE    "TYPE    a"   RECTIFIEk    CONNECTIONS 


motive  force  of  the  load,  and  also  reduc- 
ing the  fluctuations  in  the  direct  current. 
This  arrangement  produces  a  practically 
continuous  current  with  very  small  loss 
in  transformation.  Fig.  5  shows  a  recti- 
fier bulb  of  this  type. 

The    W'estinghous    Electric    and    Manu- 
facturing   Company    has    put    out    several 


while   the   direct-current  load  is  not  con 
nected  up. 

Fig.  8  shows  a  Westinghouse  "Type  E 
rectifier  control  board  and  Fig.  0  is  thi 
diagram  of  connections  for  this  type.  Tin 
clips  marked  A  and  C  are  connected  di 
rectly  to  the  alternating-current  suppl; 
circuit    and    the    clips    marked    +   and   - 


Vr  J.  igoo. 

nected      to      the 
terminals    of    the    battery.      The    double 

switch    at    th< 
the  panel,  when  thrown  to  the  lei 
Itage,  and  in  the  right-hat 
higher    voll 

-;  the  rectifier  the  spring  starting 
held  over  to  the   left   after   the 


■»  \R  VIEW   i>K  "TYPE    k"  CONNECTIONS 

nd  dial  are  adjusted  to  the  proper 

■    for  the  number  of  cells   in   cir- 

d  the  tilting  knob  is  turned  t.i  the 

is    it    will   go   and   then    re- 

\i;.r   the  bulb   starts,   the    start 

he    rectifier    the    double-pole 
•  the  top  of  the  panel  i-  opened. 


An    Engineers'    Daily  Report 


Bv    R.    O.    RlCHARI» 


-hows  a  daily  report  blank  for  a 
mill.      Glance    over    it    and    see    the 
I  really  useful  knowdedge  it  will 
about    his    plant,    when    properly 
"N'othing   unusual,"    you    say. 
plant  is  equipped   with   apparatus 
show    these    results  "      But    this 
did    not    have    the    manufactured 
he   had    neither    scales    ti 
nor  meter  t..  m 
orated  :  but  he  had  the  will, 
-•on    found    the    way.      Believing 
methods    will    be    of    inti 
Jcription     of    his     scali  5,    meter, 
etc.,      follows:       F..r     the 
simplicity,    let    us    follow    in    his 
I  iking      them      as      they      appear 
port,  the  first    "difficulty" 

•    the    temperature    of    the 
ter.    This,  probably,  suggests  drill- 
ed pipe  and  placing  the  thcrmom- 
il  or  quicksilver      An  easier  way 

the    thermometer 

that   the    howl    touches    the   bare 

nd  then  plaster  it  with  as- 

n  in  Fig.  2.     One  thermom- 

er  on  the  feed  pipe  near  to  where  it  cn- 

1  oiler  and  another  on   the  pump 

de  of  the  heater  will  five  the  initial  and 

ial  temperatures  of  the  feed  water.    The 

Iter    should    be    taken    every    time    the 
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ing   within  east 
dculation   at   the  er 
will  give  the 

I  allow- 

■it.,  or  rough!)    1   pi 

determined,  and  the  loss  by  run- 
pump   in   slip-shod    fashion   may 

Next   in  order  is   the  weighing 
coal  and  ashes.  Everyone  concedes  the  im- 

hut     it 
how   few  weigh  tl 

Much  has  been  written  on  buying 

'    basis,  hut  correctly  to  determine 

neer  can   determine   its  value  on   the   ash 
basis,   and    here    in   the   Fast   at    lea    I 
coal  and   lots  of  ashes  almost   always   go 
together. 


729 

ich   .1   distance    for   the   ful- 
crum that  the  fingci   t    will 

It      will  ,re      two 

■    .    I>    and    /:.      The    latter    is 

and   connects  at   the  other 
end  with  the  li^ht  spring  (.'.  which  in  this 
im    an    old    b 

hed  and 
damppr  he  dial   pointer 

('    to    the    spring    hock    //.      [*hi 
nd   fall   in  .1 

'    which    the   fireman   throws 

■ 

ll  mark    In  a  like  manner. 

.  tly,  1 1 1 « -  allies 
are  weighed.  The  weight  of  the  water 
to  wet  them  is  extracted  from  the  re- 
sult. To  keep  the  I)  while 
wheeling  on  or  off  it.  four  small  ec- 
centrics /.  are  placed  under  the  platform, 
and  connected  to  lever  K  in  such  a  man- 


Mills. 
ENGINEER'S   DAIL1    l;l  POB  I  Date 

\pi'\i'.Mis  is  Operation. 
Total  His.  To 

to  1 

2 

\  n  iti. 
Pinal   \-  urn 

Total  Wei 


I..  Steam  on         <itl 


Percl 


-lart  Ft] 

•/left. 
Water    (lal 

Safety  valvea  if 
Repar  - 

In  l'«h><i  condition? 
Watchman's  clock  in  good 
Water  tower  full? 
Remarks 

Electric  liu-hts  went  on  at 
Overwork  started  at 
Worked  on 


Hi  iwv;- 

liitT  1  :■  aporation  i>er  lb.  coal 

Uraft 
AM  ll  P.M 

led?  ■  -  1  klit?  . 


in  good  condition? 

Oil      ,11 

oms? 


1  "'  '■  Engineer. 

the  tier  that  when  A."  stands  upright  all  weight 

The    2-1'nch    pipi  iphragm  .  1. 

ter.     Then  a  diaphragm  is  placed  Application    should    now    he    made    for 

the  pipe  flan                         I  B.    The  a   water  meter.     If  it                            M,,|   you 

one    of  are  still   anxioti                        ..1,   then   pro- 

nd    the    lever   and    weights    on    t!  'ike  one  similar  to  that  shown  in 

other.    The  weights  balanci                       1  Fig.  4.    At  A  i-  an  old  angle  check  valve 

and   the    empty   wheelbarrow,    and    should  ("any    globe    valve    can    he    turned    into    a 
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Nov 


with   the 


■ 

/■  through  air  valve  D  is  in  ilirtot  pr. >i>. .r 

the  amount  of  water  passing  under 
the  di*k  of  the  check  val\ 

'  owever,  necessan  that  the  weight 


number  of   gallon     deli\  ei  ed  to  tin    U'il- 
i        how  n   in  tin- 
illustration    can    be    i 

lustrations    in    Figs,    i    and     |C    sliow    tli. 
ii    hi  1 1,     need 


rmer    by    pi  n  -    driven 

handwheel    disks.      A    piece 

le  rubber  tubing  £  connects  tank 

/;  with  tlu   air  valve.     It   now   the   water 

this    tank    (which    floats    in    the 

in  the  barrel  '   is  al 

pari       ■        evei 


"f  water  in  tank  F  above  the  air  valve  In- 
kept   fail  1 .1  accomplish  this 
ights    //    are    introduced    and    will 

the    water    line    in    the    barrel. 

the  water  lowers   in   tank   F   the   weights 

will    raise   the   tank    and    Keep   the   water 


con  -  i  nniLi    it.      The    numbi  i     ol 

n  i  it  the  pi  lintet   on 
dial  depends  "ii  the  diameti  i   i  t 
/-.'.      The   cord    should    be   danipproi  t   ai 
w  ell   stretched  and   the  beat  ing 
well    lubricated. 

In    thi  ■    red    to,    the    water 


FIG.  4 


The  amount 
will  depend  on  the  lift  of  the  check-valve 
disk,    which     h 
placed    on   top   of   it,    see    Fig.   4B.      Thus 


/'    fair| 
•    day's  run.     It  is  n 

■ 

so  much  to  the  100  gallons,  find  the  total 


tanlc  /:  lowered  3  \  inch  to  each  -• 
ater   tic  In  ercd    to   the    boil*  r 

making  the  circumference  of  the  drui 
hes,    ili-'    pointer    revolved 
once  for  every   1000  gallons.    To  •' 


•r    and    gradual;     tin     ill 
irrcls  were  used,  and    n'ti 

idle  and  ad- 

•    .it    tin'    wati 
■k  /•',  then  tl 

.it    « ill    choke    the    outlet 

it     is 
' 

ord    is 
nt   the 
and    the    n 

il  then  partly 
•  Inch  in  turn   i 
drilled    tightlj 

iwn.  A 

■  ink  will  make  il 

p.     A 

-tened 

will 

'  with 

in    old 

-     sage    the    inside    tube    of 

The  micrometer 

level 
marked.     In 

'.•    inch    - 
The   • 
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Some  Points  AKout  Drips 


bli     drips 


731 

:  be  de- 
discharging  > 

ne  through  tl 

latter,  as  will   '  ling    for 

repairs. 


rom  Bccclrrr  e.-ilt 


.11    attempt  mere 

and    a    real 
doing      of      work.—  : 


: 


■ 
der  which   al 
littl     thi      ;hl 


n»\\  er  and  nil-:  engineer. 


■ 


the   drip 
when   running  and  the  check 

valve   a  safety   device   to   pre- 

serve the  vacuum  in  case  the  stop  valve 
'      The   check   valve 


to  the  heater,  a  distinct  improve- 
ment in  design. 

ire  traps 
connected  to  the  receivers  of  two  cross- 
compound  engines.  The  discharge  in  this 
into  a  sump,  as  the  pressure  in  the 
-would  not  be 
sufficient  to  discharge  the  water  into  the 
hotwell-pump  discharge  or  the  high-pres- 
sure-trap discharge  lines  already  men- 
tioned. These  traps  are  also  provided 
with  bypasses  for  di  the  traps 

for  repairs  or  for  blowing  out  the  re- 
ceivers when  warming  up  the  engines.  As 
the  traps  have  no  head  of  water  to  dis- 
charge against,  no  cluck  valves  are  neces- 
sary in  the  discharge  lines. 

Fig.  3  shows  the  arrangment  for  tak- 
ing care  of  the  drip  from  both  sides  of 
an  atmospheric  relief  valve  in  an  ex- 
haust line  when  the  engine  is  running 
noncondensing.     When   running   c< 

course,    any    water    in    the    hori- 


is  placed  so  that  the  pressure  of  air  from 
the  outside  will  close  it.  The  elbow  drip 
valve,  as  all  that  side  of  the  ex- 
haust line  is  always  open  to  the  atmos- 
phere. 

Fig.   4   shows  a  drip   system    for   a    10- 


:±w 


— 


u 


which   i  tin  ough   a   nap  into  . 

open    healer.      When   any     section    of    t 

header   is   cut   out,   ihe   di  ip 

that   section   must   also  In'   close  'I,   to  pi 

vent   water   from   the  drip   header   backi 

ii.      I  his  «  ould  leave  the  dead  si 

lion  without  any  means  of  drawing  off  I 

ation    from    (lie    -team    remainhi 

i  auxiliai  \   di  ip  was  not  pi 

vided.      This   draw  mdensati 

~ump.   and   remains   shut   when  t 

header   is   again   in   use,   the    l'.J  inch  di 

thus  being  opi 

The    system     of    drips     from     : 

I    Curtis   turbi 
iff  irds  an  int.  mple  of  t 

care    necessary    in    this    matter    of    del. 
Fig.  5  show;    tin    general   arrangement 
the  drips    from   the   casing  of  the   lurli 
and  aho  from  the  carbon   packing  at 
steam  and  exhaust  ends.     Fig.  6    I 
arrangement   of  casing  drips  more  in 
tail.      The    j4-inch    drip     from 
stage  connects  with  the   1-inch  drip  fr 
the  second  stage,  both  discharging 
line    connected    to    the     atmospheric 
haust.     A  sidi 

B   is   taken   off   and   tapped    into   the 
haust  to  the  condenser. 

Under   normal    operation — con. I 
the  '  j  -inch  valve  .-/  is  "cracked,"  valvi 
is  open  and   valve   ('  clo  ..1   to  allow 
condensation    from    the    lit 
stages    to    discharge    into    the    condem 
When     running    noncondensing,    : 
A  and  />'  are  closed  and  C  is  opened, 
condensation  then   being  drawn   from 
second    stage    and    discharging    into 
atmospheric  exhaust. 

The  H-inch  pipe  from  the  carbon  pa 
ing  at   the   steam  end   joins   with  the 


$h=) 


h^ 


y 


FIG.     7 


zontal  run  is  drawn   into  the  hotwell,  but 
when  exhausting  into  the  atmosp) 
water  cotdd  not  pass  the  relief  valve  and 
out   to  the  elbow  drip,   until  it  had   risen 
about  half  way  in  tl  j  to  the 

construction   of  the   relief   valve.     Hence 


inch  steam  header.  The  latter  may  he 
sectionalized  so  that  a  very  flexible  ar- 
rangement of  units  and  boilers  may  be 
obtained.  At  certain  points,  as  indicated 
in  the  illustratif  n.  the  header  is  tapped 
and  connected  to  a   ijjj-inch   drip  header 


inch  line  from  the  exhaust  end  and  I1 
to  the   atmosphere   or   to   any  place    e 
from  back  pressure.     The  ^-inch  pM 
open  at  all  times,  but  the  f^-inch  lii 
open   only    when    running   noncor 
The  reason  for  this  will  be  apparent  w  n 
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■the  arrangement    for 
packing  is  und 

\  tap  is  taken  from  the  steam  line 
u>  the  turbine,   and   a    pr< 

ip  relief  val\  e  are 

the  steam  pressure 

in  pres- 
rc,   and   as   tl 
more   than    t-'    pounds   the   check 
valve  prevents   the   ex  re   from 

up  on  the  packing  at  the  exhaust 
.  hen    running   noncondensing    any 
m  the  carbon  packing  at  tl 
ild    be    forced    out    by    tin 
c,    but    when    running    condensing 
the   tur- 
nce  the  Ij-inch  val 
running  noncondensing. 


\  Suggestion  for   Flywheel  Design 


$y  11.  S.  Brow  n 


the    present    high    speeds    in    the 

Id  great  care  should  be  taken  in 

and  finishing  the  flywheel,  both 

oundry    and    machine    -bop.      In 

rv.    unless    proper    methods    are 

there  is  grea;  etting 

tremendous    internal    stresses    in    the 

in     shrinkage     while     cooling. 


kA B-i 

A    FLYWHEEL    WITH    KIM     IN     PLACE 


Fir..    I 


n  cases  in  which  the  arms 
en  so  overtaxed  by  shrinkage 
that  some  of  them  have  broken. 
they  have  held  together 
ing  clamped  on  the  boring  mill 
ling  in  the  machine  shop,  where 
old  break,  and  the  fracture 
eighth    of   an    inch,    and 


isi    of  flywheel  accidents 
while  overspeeding,  but  not  to  tl 

vitrei  without  -trains  would  have 

rd  against  accident-  from  high- 
ther  ma- 
terial   than    cast    iron    in    tl 


wheel.    In  Fig.  t  are  shown  side  and  plan 

a    built-up   wheel,    limited    to    the 

diameter  thai  ma)  be  shipped  in  one  piece, 
say  to  feet.  The  wheel  consists  of  a  east- 
iron  base  "r  body,  strengthened  by  boiler 


SIBIL1TY     WHEN     USIN 
TWo   PLATES    A I    JOINT 


DOVETAIL 

It    would    not    be 
a  difficult   matter  to  rivet   up  a   St 

ink   it   on,  if  it   were 
rrive   at    jusl   the   shrinkage 
uld    draw    the   band    tight 

I  -till  avoid 

■     the    rivets.      To    g 

hrinkaee 
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1  in  this 

- 

during 

It    would 

with  it. 

I,  and  with  the 

inner  plate  G 

hown  in 

ii 

langer  of 

in   Fig.  3,  where  the 

ed.     The 

rivet   .V   in   thi  the   same   a^   X 

rim    has    been    riveted 

lor.     The 
ild  not  he  heated,  as 

rivets,  and  the 
enly  dis- 

ill  be  unequal  -train-  set  up  in  the 

[  here  are  two  riveted 

for  the  purpose  of  balancing  the 

<■    in    handling 

the   plates..     The   wheel   should   he   placed 

on  the  turning  mill  ami  the  cast-iron  rim 

mi.    so   that    tl 
rim  will  he  held  central.  The  crow 

widths  of  wheel  rim. 
could  allow  i 

ning  the  plates  before  rivet- 
i'  up.    The  plate  G  may  bi 

•inking,   the   plates   /•'   and   G  will 

i.     This 

in  with  a  dovetailed 

wn  at  /  /.  Fig. 
uld    be    plam 

band   a 
Fig.  i.  should  be  left 
out,    and    the    boles    in    the    pla  ■ 
drilled.     Thi-  i 


j    ,\ 


IN    DOWEL    HP. 

hrinkage 

in  Fig. 

I 

dull    red   heat. 


The  shrinkage  of  the  dowel  rivets  will  draw 
the  nuts 

>f    their    working    1 1  hese 

dowel  rivets    will  pn  -lipping 

of  the  pi;  on  ih>    plate  ('  dur- 

ing the  final  shrinkage,  and  draw  the  band 
plate  F  firmlj  'ii   rim  of  the 

wheel. 

It    is    a    good    plan    to    make    the    dowel 


shrinkag  ml.  After  the  baud  ha; 

cooled    down    a    light    cut    diould    be   rui 
over    it    to    true    up    the    sin  fac.     for   tli, 

heels    made   in    halves,    the    nietli 
join!   i 
shown  in  Fig    6.     The 
plate  band  are  turned  inward,  a- 
.1   ./.  and   held   by   the   rim-joint    bolts  I 


FIG.  7.    HALF  OF  SPLIT  FLYWHEEL 


will    prevent    shearing    during    the    fir 
fitted  into  reamed  holes.      The  >  n 
rim    plate    extend    inward    far    i  i 
forked   end   (     ol    i 
ti  i  the  bub  of  the  v 
is   conn:  end   to  a   plate  held   bet  n 
hub   flanges    b\    bolts    that    also 
wheel    bub    to    the    shaft.       I  In 

be    .i    loose    lit    between    the    h 
so    as    to    have    them    clamp  t 
shaft  and  not  the  plate.     The  g< 
shown  in  Fig.  7. 
In  fitting  up  the  bands  f 
the    shrinkage    sections    shown    i 
are   located    at    ./    and    B,    Fig.   7.   and 
of  the  work  at  the  joint  I 
be    done    hefo 

1  luring     shipnn  nl     the    b  'It-    A'.    Fig. 
lie  put   in  pla 

I  n  mi  working  out  ol   po  iti 
To  prevent   the   rim   pla; 
drawing   awe  iron  wl 

rim  at  X.  dowel  bo]  1       cd  at 

\  n  in  dotted  Ii 
1  the  rim  boh-  /;. 
The 

than  the  ordina 
iron    u  hi  1  1,    i  e:     tin      ,ann 


said    in   n 


/oKrr,  .v.r. 

FIG.  6.     METHOD  OF   HOLDING   BAND  AT  JOINTS 
WHEN    WH  IN    II  \LVES 

•    from   hexagon    stock   and 
".   tin  -.n  in  b;  . 

w    after    all    is 

finished.  fewer     of 

1  an    the    rivets     X, 

of  fairly  bard 

■  1  bon.  This 


union   sljdc-i 
ii  n  the  result 
the  change. 


Ga 

1    ,-ard      1       Vlams,   of 
Allis-Chal 
cently  of  I 

ment.   "and   engines   of   twici 
power     are     nearer    to     us    than    the 
1000-horsepower  is.  looking  backward 
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/arying  the  Speed  of  an  Electric    Motor 

An    Elemental}    Explanation   oi  the  Principal  Methods  Used  to  Varj 
the  Speed  ol  a  Shunt-wound  Motor  Running   on  .1  Two-wire  Circuil 


B  Y 


CECIL 


POOL   E 


.ire    many    place-    « 
■  1    ami    u  hoi  1 

cds    by    the    driving 

.ul  the   number   of   such    |>l 

illy.       Thorefi  n 
ihlc   advantage   to   men   in 
.    1       plant-      to      understand      the 

ntrol. 
implcst  and  lea  - 


minute, 
with  an  amperes 

e.m.f.    wi  ■        half    what    it    wa- 

nt   1000  j    volts.     The 

armature   will   he    12    volts, 

'■rushes 
will    t!: 


. 

--   24O 
m.f. 

Sinn    tin    1 :. 
the    current    .;<  in    tin 

al    i- 

than   ^  kilowatts!      \nd 


. 


30  Antp-ii-' 

Drop 
C.B.M.I 

Sum 


Drop -II 1  V 


controlling  thi 

idjustabk     i 
nnected    in    -eric-    with    the 
in-    ilia 

starting 

rate    arm-    controlle 

th    starting    anil    spi 

■ 

it   the   mot  1  r 

hy  resistance  in  tl 

■ 
ith  a  varying 

anywhere   m 

circuit, 
a    example: 

■ad  ami  ■  arma- 

ind  brn-1 

e    drop    in    the    armature    circuit    is 

12 
and  the  counter  e.m.f. 


: 
in   it   will   he 

The    limp    in    a    conductor    is   equal    to 

■ 

sistance  -    certain   drop 

with    a    certain    current    is    equal    t"    the 


-  running  at  half  speed  it 
only  half  its   normal    power,   or 
power.      Tin    equivalent    of   5    hot 
1 

746         '    0 
or    3.7.1    kilow 

than   the   mo 
livered,  at    half  speed.      That    is   evidently 
mical. 
Now 


] 


-q; 


HI)  On 


tl 

'he     re- 


"4. 


ind    the 


'ill     full- 
i  on  tin- 

■ 

■ 
drop  in   thi 
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Novembei 


r    minute    the 

si  quently 

the  speed  must 


3  X  1000  =  900 


minute.     This  moan-  that 
reducing 


.  with  the  rheostat  in  circuit,  will 
e  speed  to  jump  from  500  to  900 
revolutions   per   minute.     That    could    not 
tie    called    even    rough    speed    reg 
it    is    almost     as    had    as    a    series-wound 
would  do. 
From  this  example,   which   is  not   exag- 
gerated   in    any    particular,    it    i- 
that  varying  the  -peed  of  a  mi  tor  to  any 
considerable  extent  by  mean-  of  1.  sistance 
rmature  circuit   is  practical   only 
where   the    cost    of   electric    supply    i-    not 


that    the    counti  1     e.m.f.,    which 
must  make  up  the  difference  between  the 

line  e.m.f.  and  the  total  drop  in  the  arma- 
ture circuit,  is  direct  1\  governed  bj  the 
field  strength  and  speed.  If  the 
constant,  weakening  the  field  will  reduce 
liter  e.m.f.;  on  the  other  hand,  if 
stant,  an)  change  in  speed 
will     pr  ly    corn  -ponding 

change    in    the    COunti  I     ■   •  <  <         1  1 1  ■  t «  f .  in  , 
when   a   motor  ti      ■   revi  ilu 

lion-   per   minute,   with   a   certain   load,   if 


k 


_j 


its    field    strength    (1  d    current 

but  the  actual  magnetic  flux  1  be  reduced 
20  per  cent.,  the  counter  e.m.f.  will  he 
iced  20  per  cent,  and 
there  will  he  an  increa  e  in  the  armature 
current  which  will  pull  the  speed  up  until 
the  counter  e.m.f.  is  brought  up  almost  to 
where  it  was  bef  re  It  will  not  need  to 
be  quite  as   high   as  before,   because   the 

in  armature  current  increases  the 
drop    in     the    armature.       Therefor.,     the 

in  speed  will  not  be  exactly  pro 


load     and     normal     -peed     the     follow; 

figures  wi 

Line   e  in  I..   250   volts. 

Armature   ri  ohm, 

\nnature    cum  nt,    40    amp.  1 

Drop    in    armature  40 

volts. 

Revolutions   per   minute,   600. 

Counter   e.m.f.    per    r.p.m.,   240  ~    1 
—    0.4    volt. 
\ow    suppose    ilu     1  u  lil    strength    u  • 
weaken.  10   per  cent 

e.m.f.    would    fall   to  So 
of   what    it    was   before,   or    192   volts, 
the      armature      current      would     incr<» 
momentarilj   to  232  amperes.     This  wi 
increase    the    torqm     1        1  lie    armaturi 
more    than    four    times    its    norm 
and  tin    spi  ed   u  1  mid   jump  up  al 
stantaneously  to  such  a  rati 
armature    current     down     (by     increa 
1I1.    counter  e.m.f.)    to  the  amount   nc< 
to  pull  the  load. 

Without    bothering   the    reader    I) 
through    the    calculations,    the    m 
are  given  below : 

Line  e.m.f..  250  volts. 

\  1  mature  resistance,   '  \  ohm. 

\rmature  current,   50  amperes. 

Drop    in    armature.   50    X    ,'.|   = 
\.  lltS. 

Counter   e.m.f..   250  —    12^   =  2 

Volts. 

Counter  em  f.  per  r.p.m.  =  O.32   I 
Revolutions    per    minute,    742.2. 


230- Volt  Circuit 

1 

6W  R.P.M. 

6 

< 

- 

+ 

1-    Ai 

^        1     sf 

S  Hi 
Ljj 

+ 

9H  Amperes 

P    T 

<smm 

.mpere 

mSLQM 

SI 

mwsL 

+ 


+ 


etc.  5 

important    and    where    the    load    on    the 
5tant   when  the  speed 

is  less  than  normal. 

> 

Variable  Field  Resistance 
The  next  simp]est  method  of  obtaining 
widely  different  speeds  from  a  shunt- 
wound  motor  i-  by  means  of  an  ad- 
justable resistance  in  the  field  circuit,  as 
led  diagrammatically  in  Fig.  3. 
This  method  of  speed  control  is 


portional  to  the  decrease  in  field  strength. 
The  discrepancy,  however,  i-  SO  slight  in 
most  cases  that  it  is  close  enough  to  as- 
sume that  the  change  in  speed  will  he 
proportional  t..  the  change  in  field 
strength,   within  2  per  cent. 

ample,    suppose    a    shunt-wound 

motor    runs    normally    at    600    revolutions 

per  minute  and  takes  40  amperes  from   a 

250-volt  supply  line;  also  suppose  its  arma- 

Then   at   full 


1 2  Ampere 

^immsmsisismsim, 

FIG.    6 

'fhi-    shows    that    the    reduction    in 
ill     by    20    per    cent.    incr. . 
speed    from   600  to   742.2   revolution 
minute.      If  the   increase  had  been  e:  I 
proportional,    it    would    have   been 
cent,  or  150  revolutions  per  minute, 
ing    the    new    speed    750    revolution  ><r 
minute. 

The   foregoing   example   is  based  ' 
1    -peed   by   change  of  field   '"' 
out  altering  the  load  conditions,  and    re' 


rentier  -'.  1909, 
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"in  tlu-  load  to  incrcasi    with  the 
I  a  motor  is  driving   full  load  at 
•    speed,  ibis  cannot   be   cl 
["he   load    must    be    red  iced   be- 
t  e  the  speed   is   increased  01    ,! 

hcavil)  overloaded  b\  the  in 
speed.  When  this  is  done,  tin- 
nges  alnn  si  .  xai  tly  in  opposite 
I  (0  the  field  variation;  for  all 
purposes,  the  relation  i- 
the  example  just  cited,  it'  when 
n  as  « <  aki  ned  Jo  per  cent,  the 
heeti    reduced    Jo   per   cent-    also. 

Id  have  been  as  follow  - 

cm. I.,    j;  i    . 

Hire-  resistance,    '  ;    ohm. 
:re   current.   40  amp 
ip   in    armature,    to    \ 
■    volts, 
tir  e.ni.f.  per  r.p.m.,  ojj  volt. 
lutions    per    minute 
the  torque  or  "pull" 
is  the   result    of   the   mei 

■  11  the  field  magnetism  and 

■  ut    in    the    armature    win  5,    anj 

in  either   the   magnetism   or   the 

current  will  cause  a  correspond- 


from  the  total  pull  ol 

on  the  armature.     Continui 

of  the   field   would   continui 

'er  and 

tion,   until    1 

reached    whl  '    torque 

would  be  onlj  sufficient  to  turn  the  arma 
against  the  frictional  and  m.ig 

netic    retarding    forces,    thel 

in    field    strength    would    reduce 

d   instead  i<\   increasing   it.    This 
explains    why    the    speed    cannot    be    in- 
more    and    ■ 
weakening  of  the  field,   until   inline 

is    reached    with   no   field, 

reasoning     from     the     result     of 

Aside  from  the  question  of  torque,  how- 
ever,   tl  -  1    armature 

IC  in  to 
limit  the  extent  1  f  field  weakening.  In 
an  ordinary  mol  practicable  to 

increase  1    than  twice  its 

normal  1 

built    which    give    an    increase    of    1    to    1 
by    field    control,    hut    they    are    - 
designed   for  that  purpose  and  ari 


imwmr 


000000 


'ease    in    torque.      And    since    the 
I  m    armature    current    cannot     he 

i  1  yond  a  certain   point    h 

-   produced,  it  is  evident  that 

kening  of  the  field  strength  causes 

V  nding  weakening  of  the  torque 

htained   with   the  maximum 

armature   current. 

ample,    suppose    that    the    maxi- 

armature  current  is   10  amperes 

•nil  at  the  rim  of  the  motor  pulley 

rmal    held    strength    is    j;    pounds 

rength  should  be  reduced  20 

?et   a   higher   speed,   the   pull 

n  of  the  pulley— or  the  belt  pull, 

dip— with    the    full    ro   am- 

the   armature   would   be    1 

-    than   20  pounds,   because 

il     If  ■ '  of   the 

n     the    load    would    have    to 

ted    to    give    no    more    than    that 

I   on   the  belt   in   order   to   avoid 

■nig  the   armature. 

-uppose  the  field  to  be  weakened 

11 "  It;  the  belt  pull  would  he  reduced 

more  than   one-half,  because   the 

irmaire  losses  must  always  he  deducted 


hea\  ier  and  more  COSI 

The  advantages  of  speed  control  by 
1  are  that  the  maximum 
power  is  the  same  at  all  Speed  ra1 
speed  i-  practically  constant  at  each  rate 
for  which  the  rheostat  is  set;  no  compli 
cation  is  necessary  in  the  control  appa- 
ratus, and  the  efficiency  of  the  combined 
motor  and  controller  is  not  sacri 
in  the  first  method  described. 

lation  is  usually  downward, 
not  upward.     That  is,  if  the  norm 
of  a  motor  is   1000  revolutii  ns  per  minute 
and    it    is    desired    to    vary    the    speed,    the 

will    usually    be    li 
IOOO.     Consequently,  motors  controlled   l>\ 
field  variation  must  he  larger  than  single- 
ample,  if  a  to-horse- 

is  to  run  at  .100  to  1200 
revolutions  per  minute  (a  range  of  4  to 
1).  it  is  practically  a  .yxvrevolution  ma- 
chine and  will  weigh  at  least  as  much  as 

'     jo  horsepower     1 
the  same  general  type  built  to  run  at  tVr> 
revolutions  per  minute.     From  this  it   will 
be     evident     that     variable 


1  ontrolled    b)  m  nl    are    very 

to   instill   bul  mica!   to 

luo  Armature  Windi 

h  here  only  I 

two   annatiii 

advantages    than    an 

nation.     With   this   method,  the 
•  il matin  1  .  ided    w  itll    1 

I   .1    eolll- 

ilar   way.      I  hi 

.inna- 
1 11  r.    core,  as  illustrated  111    lig.  4.  and  each 

and   brush   leads  to 

terminal    posts.       The    two    windings    are 

I  and  in 

parallel    for  high   speed;   the  speed   ratios 

ctli    two  to  1  me      For  example,  if 

.  hen  the  windings  are  ,- 
in  parallel,   it   will  run  at  two  revolutions 
per    minute    when    they   are    connected    in 

tions    are    made    usually    by 
means    of    a    double  throw    switch    that    is 

so     interlocked     with     the     starti 
handle    thai    it    canm  il    be    1  hanj  1  d    over 

rting  lever  1 
"off"  position.  Fig.  s  is  a  diag 
the  series  connection  and  Fig.  6  is  thai  of 

the  parallel  connection,  the  Speeds,  cur- 
rents and  voltages  stated  on  the  diagrams 
being  those  for  a  5-horsepower  motor  on 
a    230-voll    Supplj    circuit,   at   000  and    uoo 

revolutions  per  minute. 
Like  the   method   of  control   by   resist- 
the   armature   circuit,   thi 
nly  half  the  power  at  half  speed 
that    it   gives  at    full   speed.      But,  unlike 
both   of  the   systems   previously  described, 
the  double-commutator  method  « 
power  in  external   resistance 

that  the  losses 
in    the     in  d   field    windings   are 

1  leed  as  at  high 

speed;    consequent!}     the    low  speed    effi- 
considerably  lower  than  the  full- 
speed    efficiency.      If   I  at    high 
n     S    per   cent,    of   the    mechanical 
power  output  at  full  load,  they  will  be   10 
output   at   low 
spei  d.     I  ti  >we\  er.  th  I                    ious.    A 

1  disadvantage  is  tl 
two  speeds  are  available,  and  in  order  to 
overcome    this    and    still    use   the   double- 
commutator   arrangement,    it    is   necessary 
to  resort  to  one  of  two 

nation-    Methods 

By   using  two  commutators   and  a   two- 
nation,  it  is  practical  to  get 
from    the    maximum 
■  iurth  of  thai 
without  using  an  abnormally  larr. 

nstanl  at  all  points.     This  method 
dvanl 
btained  at  only  tv  !  rates : 

With   the   commutators    in    scries   and    no 


■  I    with 

ii 

■ 

the   commut; 

ximum  current 
irallel,  and  the 

•  ■  1 

■ 

- 

•  ■  1 1  e  ■  1   by   a    rheostat 
ture   circuit. 

lBLe  Impressed  Voltage 

ontrolling 
nt    volt- 

se  arc  properly 

come  in 

ids   of  ob- 

from    a    motor 

a   simple   two-wire   circuit. 

They  will  <1  in  a  future  article. 

There   is   onl)    one   practical   method   of 

speed   control   by   varying    the   vol! 

1   from  a  simple 
■ 
Leonard 

Iriving  a 
ilies  current  to  the 
■r  which  is  t 

a   diagram   of 

:hine  .1/   is  the 

"work"   nn  tor.    which    is   to   run   at   vari- 

winding   is    excited 

from   tli  its   armature  is 

all,    the 

armaturi  ipplied    by   the 

-    driven    at 

tter   ma- 
circuit, 
and    is  t-wound    motor. 

the  sup-  is  pro- 

ngth   and 
no. 
xplained,   the    spei 
shunt-v.  :tly  pro- 

portional to  the  e.m.f.  applied  to  its 
'  -he  field  excitation  is 

not  cha:  _  if  the  motor 

uid  to  run  at  1200  revolutions  per 
minute  on  a  220- volt  circuit  and  the 
dynamo  to  volts  to  it, 

it  will   nil  600  revolutions  per 

minute;  if  the  dynamo  D  is  adjusted  to 
give  only  22  volts,  then  the  motor  M  will 
run  at  about  120  revolutions  per  minute, 
and  -=o  on. 

This  arrangement  gives  the  best  operat- 


ic tWER  AND  THE  ENGINEER. 

Id     un- 
here  vari- 
•      With  it  ai 

that  the 

stat    R    in   the 
field  cii  e  'i  re- 

three    full-sized    machines    to    do 
the  work  of  one,  however,  it  is  : 
in  in  most 


M. 


■mber  2. 


,;_-s   show 
this  motor  dismantled. 

le     lamination     are 
different    widths.      They    ari 
parallel  to  the  shaft   for  aboul   ha] 
depth,   and  this   tends   to  prevent 
tion  of  the   magnetic  field. 

The  ends  of  the  armature  coils 
over  the  drum  of  the  con-  and  are  c 
ui  plac<       I  h<    1 1  iil   lead     an    soldi 


If  til. 

lamp 

Catechism  of    Electricity 

This  motor,  which  is  built  by  the  Fort 
Wayne    Electric    Works,    is    back 
for    direct    connection    and    occupies    less 


BACK-GEARED     MOTOR    WITH     UPPER 
HAL]  !E  REM! 


26.     BRUSH 


1 ER 

W.N    IN    FIG.    324 


"1       I  III       .MOTOR     I! 


■-A 


space  titan  with  belt  and  pulley  drive 
Id-magnet  poles  are  huilt  up  sep- 
arately I  and  are  of  a  special 
form  and  construction  to  obtain  sparklcss 
commutation.      Thev    are    cast     into    the 


from  the  commutator 

risers  are  riveted  and  soldered  into 

es  in  the  commutator  liars  to 

a   low-resistance   joint   in   the  circuit 

A   brush   holder   is    shown   in   Fif 
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I'OWKR  AXD  1 


•  which  i-  com 

ting   i 
•omul  tlu-  brush  l«.\  I  and  eliminat- 


.-.ppcr    connectioi 

the  inner  side  of  which  tin-  • 

magnet 


<*                          k 

^ 

■ 

^M 

- 

k-    isrn.T   n\    - 

IM  p  \  X  N 

IKE    \NH  I'uT.K   IMF.l  F. 

rking  circuit 
"ii  the  comm 

which 

•h-hnldcr  1mi.1v.    This 

row     which     clamps     the 
n    the    brush- 

•'    respect    does    the    molnr 
"t  from    oilier  direct-cur- 

•  ruction. 
field-magnet  coil  is  used  l 
poles. 

*     Describe  the  peculiarities  of  con- 
!  the  motor. 
'magnet    frame   consists   of   two 
•i?s  .i  and  c,  each  casting  being 


TYPE 


.3".T3?1         bS=T!^H 

\ 

J  r    -  Mi 

i 

> 

yoke  in 
the    smaller    si 

ron  brackets 

contain 

'.racket   carry- 
ing   tin  '    arm. 
-!i  holder; 

•    in  which  the 
carbon  l<      and     are 

the    surface    of    the    commutator 
by    flat.  ».      A 


insulated 


Some  i  imitations   ol   ihe  Steam 
I  urbinc 

its    quiet, 

lack    .  .f 

tion  in< 

thing  liki  plant  ?     Furthi 

in   the  matter  we   are 

dazzled   by   the   brill 

ition     turbines, 
noniy  of 


- 

■ 
ited  small  tur- 
' 

than    the    corresponding 

For,    the    principle 

to   which    the   large   turbine    owes   it-    im- 

I   in    the 
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Movi 


summed 
mnds  of 

Ser  at   II" 't  hct- 
tcr   than    4   pounds  may   be 

determined   by    scali  pressure 

rhe  rea- 
son of  this  is  tli.it  while  at  4  pounds  abso 
lute  a  pi 

ni    pound 
cubic  feet,  and  at  20 
715  cubic  feet.     Of  course 
i.rt— -nr<-   cylinder   could   be   built 
to  take  care  of  these  enormous  volumes 
and  yet  it  will  be  readily  seen  that  one- 
half  the   work   of  the   -team   lies  in   these 
lower  inches  of  vacuum.     B 
turbine  easily   utilizes   these   lower  inches 
1  im,   hence  its   great  1 1 

i-  k   owledge  of  this  principle  which  gave 
the    low-pressure    turbine    which 
can  be  put  in  between  the  exhau 
compound  re.  i|  and    its 

condenser  and  give  nearly  as  much  horse- 
power again  without  using  any  more 
steam  from  the  boiler.  By  properly  de- 
signing the  nozzles,  or  by  introducing  the 
mixed-pressuri  small  turbine 

utilize  the  lower  inches  of  vac- 
uum, thereby  reaching  a  fair  economy  in 
steam  consumption  compared  to  a  cor- 
responding reciprocating  engine.  Add  to 
entire  absence  of  necessity 
of  internal  lubrication,  and  the  ease  of 
maintenance,  and  there  is  little  wonder 
that     the     cons  meers     of     the 

country  rush  in  to  specify  turbines  for 
every  possible  service. 

And  just  here  is  where  so  many  turbine 
come  in,  so  it  would  be  well  to 
set  forth  a  few  practical  limitations  to 
the  service  which  can  be  expected.  In  the 
first  place  the  power  house  of  an  ordinary 
industrial  establishment  comprising  a 
number  of  buildings  all  using  power  is 
hardly  the  ideal  place  for  a  turbine.  The 
load  fluctuates  suddenly  and  violently; 
the  steam  pressure  is  apt  to  be  anywhere 
from  too  to  50  pounds,  as  the  boilers  are 
nearly  always  overloaded,  and  once  the 
pressure  gets  away  from  the  firemen 
(through  cleaning  fires,  using  an  extra 
quantity  of  steam  or  a  run  of  poor  coal) 
ok  again  :  the 
steam  for  the  turbine  is  very  wet  and 
there  is  no  superheating:  the  vacuum  may 
be  shut  off  without  warning;  and  heavy 
water  in  the  steam  mains  are  of 
frequent  occurrence. 

At  the  drafting  tabl  dneering 

office  these  things  never  occur:  the  line 
is  properly  drained  and  trapped,  the  boil- 
ers are  of  ample  capacity,  etc. ;  but  out  in 
the  works  where  everything  must  be 
sacrificed  to  the  exigencies  of  manufac- 
turing— getting   out   the   goods — all   these 


boilers 
:    i-  built 
and  put  on,  taking  awaj  all  the  -team  re- 
serve,   and    the    tir-t    boiler    down    to    be 

makes   it   ni 
others,  not  to  mention  the  t 
seldom    get     coal     good    enough     to    bring 

them  up  to  bui  and  are  there- 

fore a  little  below  the  designer's  intuition 
anyhow.    This  same  tendencj  of  a  grow- 
1   to  overload   its  original  power 

equipment  is  also   felt   in  the  electrical  end 
nt,  where  a  little  thing  like 
running 

1  lentigrade  above  the  sun 
atmosphere  for  weeks  al   a  time  is  not  at 
nary. 
Now    reciprocating    engines    are    not    at 
all    disturbed    by    these    departures    from 
ideal    practice.      They    bang    right     along, 
and   high    steam,   wet 
steam    and    watershots,    and    deliver    the 
thick    and    thin.      If   any- 
thing go.  gets   smashi  d 
a  bent  connecting-rod    fork   to   a   melted 


f   half  the   plant,   as   there   is  rareli 
steam  1  □  permit  it. 

ecu  ical  end  of  the  tut 
bine  unit,  the  revolving  field  or  annatiir 
1-    wound    with    highly  insulated    wire  i< 

insulated  -lots.     This  is  nil 
ti  1  run  at  3000 
ute   without    chattering.      Under   the   cot 
slant   overload  and  [load   it  gel   . 

in  an   industrial  plant,  this  insulation  bi  . 
comes    dried    out    and    baked,    and    allow 
1  if  ci  ppi  r  1.1    hifl  ever  so  sligh 
ly.     The  rot..r  is  then  out   of  balance  ar 
the   turbine   chatters   and    rim-   aw 

nidation    bolt-    ami 
hibits   tin    characteristics   of  a    ll; 
chine.     And  the  heartbreaking  tin 
it    is,   that   after    waiting    weel 
be    rebalanced    at    tin     electric    co 

n    niaj   do  the  sann 
less  than  a  month  of  o>  erload. 

At    tin     1 
other  limitations    for   industi  ial  pi 
vice.     Suppose   the    freqin  ni 
cycle   to   provide    for   probable    future  g 
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out  babbitt  lining,  the  works  machine  shop 
d  back  in  the  engine 
and  running  again  the  same  day.  Tn  the 
electrical  end  continuous  overload  may 
bake  the  insulation  and  put  things  a  trille 
out  of  balance,  but  it  has  no  appreciable 
effect  on  the  power  station,  and,  so  long 
as  the  coils  are  not  actually  charred  so  as 
to  break  down  the  insulation,  the  current 
will  be  forthcoming  no  matter  how  great 
the  demand. 

With  the  turbine  there  is  no  such  easy 

time.     If   the   babbitt    liners   melt   out   or 

even    have    to   be    scraped,  woe   to   you    if 

i:    mathematically    in 

line.      If    a    watershot    comes    along    and 

strips  the  blades,  the  turbine  is  down  and 

weeks.     If  the  steam  drops  down 

00  to  50  pounds,   the  turbine   will 

not  help  to  pick   it   up  again,   but   on   the 

contrary  will   use   enormous  quantities  of 

it  through  the  nozzles,  and   will   drop  off 

ird    to   keep    up 

the    voltage.      Shutting    off    the    vacuum 

from    the   turbines  means   almost  a   shut- 


engines.      The    smallest    turbo-gi 
made  for  25  cycles  is  300  kilowatts.  \V 
Because   the   field   construction   lilt 
generator    to    two    poles   or    1500   rev 
tions  per  minute,  and  this  would  1    " 
very  disproportionate  impulse  wl 
blade   areas    if   attempted   on   the 
sizes.     And  yet  the  25-cycle  frequency 
so    many    advantages    that    it    is 
growing  in   use   in   industrial-plant  w 
Its  worst   objection,   the   al'.    ed 
of    incandescent    lamps,    is    impos 
detection   unless   something  is  rapi'lb 
bratcd  in  the  light  of  the  lamp, 
all    practical   purposes   in   shops,  dra 
rooms    or    offices,    25-cycle    incan 
are   as   good  as   direct   current, 
large  plant  has  started  up  with  dil 
rent  from  the  exciters  in  the  powi 
and  later  changed  the  lamp  circuits  ti  -' 
cycle    alternating-current    without 
realizing   the    change.      Tn    the  matte  ot 
convenient  motor  speeds,  easy  parall  1ST 
of   alternators,    capacity   to   use  tunjen 
and    tantalum     lamps    without    exce  v* 
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ultingi    the    25-cyclc     frequencj 

the    mill    engineer, 

for  gas  engine  ■  lri\ «.-, 

I    which    case    the    steam    spares    must 

reciprocating    engines    if   under 

.-.  .uts 

.vompanying     illustration     shows 
equipment  of  .1  gas  engine  plant 
cle  three-phase  440- 
•It  alternators,    of   700   kilovoll  amperes 
["he    steam    units    consist    of    two 
■It-ampere    generators    driven    by 
s8   bj     id  inch    compound  vertical 
ngines  built  by  the  Forbes  Fnginc 
of  New  London,  Conn.     These 
on    too    pounds    initial    prc-surc. 
for  ,?t  1   horsepower  and  1 
ds   steam  economy  on   actual   test. 
iwer  factor  of  the  plant  is  about 
cent,    the    standard    waterwheel- 
;.  p<    25-cycIe  alternator,  with  re- 
dd magnet,  was  selected, 
floor    space,    these    engines    and 
rs    are    2    feet    shorter    than    the 
.at   turbine   set   and  2   feet    wider 
nerator  end.      The  govern' 

type  and  controls  both  the  high 
cutoffs  by  the  rocker  arm 
:  the  front   of  the   engine.      This   gives 
perfect    parallel    operation    with 
lj   no  hunting  or  movement 
trument  needles.     Rut  the  real  value  of 
to    the    plant    came    out    in 
mite  capacity  to  stand  o\ 
immcr,    low    steam   and    all    sorts 
mal    conditions.      For,    owing   to 
unsatisfactory  conditions  of  par- 
r  ition  with  gas  engines,  it  « 
start    the   plant    with    the    steam 
lone,     giving     time     for     certain 
improvements  in  ga- 
>    materialize.      The    result    was 
nine  long  months  these  two  en- 
irried    the   entire   electric   load   of 
'.   getting   one    hour    rest    each    in 
..    and    carrying    anywhere    from 
WO   per   cent,    overload    for    long 
f    time.      As    if    this    wet 

m  pressure  was   subject  to 
from 
1  of  100  pounds,  averaging  about 
ften   going   down    to    50 
the  other  departments  use-: 
--engine  electric  pow 
• 
the    boiler    holts.  .    which 
power.    This 
m,     combined      with 
with    the    water  —  netting    plant. 
msiderable    foaming    and 
•vatct   in  the  power-housi 
not  a  few  barrelfuls  but  half  an 
- 
ar   from  the  boiler   nean 
use  main  and  go   sailing 

"  ■  and  separators  interposed,     hew  en- 

alize  the  water-lifting  pov 
1,1  pressure   steam   when   the   demand    is 
-'■  I    and    the    engines    arc    condi 

'  er   main    was   only   one    of   four 
I2ich   mains   leading   out    of   the 


trapped  and 

drained. 

little    avail    when    a    thick    ram 

lifted   "if   the   u! 
the  boiler   water   by   the   huge  d 
steam,     Such   conditions    seem   abnormal 
and   preposterous   to   draftii 

ml  large 
industrial  establishments  will  prove  that 
nditions  often  do  exist  and  must 
be  provided  tor.  Either  it  is  a  new  simp 
put  on  without  adding  1 
boiler  plant,  or  they  want  steam  for 
heating  or  steam  for  testing;  it  :s  always 
something  that  makes  the  steam-supply 
problem,  like  the  p.. or.  always  with  us. 
From  the  foregoing,  it  is  evident  that  a 
hig    twi  trial    plant,    whether 

it  is  a  steel  plant,  an  "ile  yard 
railroad  shop,  is  no  place  for  a  small, 
flimsy  turbine.  But  with  a  good  marine 
reciprocating  engine  the  case  i~  different. 
If  it  is  designed  for  -'00  kilowatts  and  it 
to  have  400.  the  engine  will 
lie    down    and    wallow    in 

get    the    g Is.     If    a    tubful    of    water 

comes  along  and  smashes  the  piston  rings 
and  bends  the  low  pressure  connecting- 
rod  forks  ',<  inch  out  of  true,  the  machine 
shop  will  put  in  new  rings,  the  connecting 
rod  will  go  up  to  the  smith  si 
straightened  with  a  tap  of  the  steam  ham- 
planed  otT  true  and  be  hack  in 
the  engine  again  in  ten  hours.  Not  so 
with  the  turbine.  If  the  babbitt  melts 
out    of   the    main   hear  all    that 

is  needed  is  a  ladle  and  a  scraper  to  get 
going  again.  Xot  so  with  the  turbine. 
If  the  steam  drops  and  di 
on  dropping  until  it  is  wondered  it  there 
is  any  lire  at  all  under  the  boilers,  the  en- 
gines will  worry  along  somehow — they'll 
keep  the  shops  going  if  there  is  only  a 
vacuum  to  give  them.  The  engines  in 
the  illustration  lose  only  live  cycli 
steam  drop  of  50  pounds,  whereas  a  tur- 
bine will  drop  much  more,  besides  wasting 
the  steam  at  the  very  time  such  a  thing 
is  not  wanted.  The  same  is  true  with  a 
heavy  fluctuating  load,  such  as  a  big  crane 
or  ek". 

For  the  big  industrial  plant  the  case 
may  be  put  in  a  nutshell  as  follows:  Never 
tie  up  the  power  in  anything  that  the 
work-'  -hops  cannot  repair  with  a  few 
essential  spare  parts. 

In  the  electrical  end  there  is  nothing 
to  worry  about  g  out  of 

balance,    with    reciprocating   engin 

I  below  ,}Oo  revolutions  per  min- 
ute no  c!  shrinkage  of  insula- 
tion will  appreciably  affect  the  balance  of 
the  set.  The  real  danger  with  the  recip- 
rocating plant  'ting  the  gen- 
erator too  small.  Generators  are  cheap 
compared  to  engines,  and  if  the  g( 

re  the  engine 
the  chances  are  that  its  armature  or  field- 
magnet  coils  will  be  burnt  to  cinders 
imply  because  the  engine  has  not 
yet  reached  the  limit  of  its  overload.  They 
will   put   on  all   the  engine   will  take  and 


'•\  il  taki   care  of  tin   g.  ni 
which    he    doi 
day  it  will  he  found  that  just  about  twice 

id   cut  nut    is   needed   to  get 

whereupon  a  shutdown  ami 

examination     will     reveal     the     in- 

fact    that    then  .1!    all    - 

only    chunks    of    win-    with 

lie  m         Vnd    it     won't    get 

<  ither. 
A   word   as   to  personni 
men    preferably    to    run    marine-engine- 

drtven  generators.  It  js  ,,,,t  at  all 
to  pick  up  a  crew  of  them,  and  they  have 
been  shipmates  with  just  such  rn 
fore  and  know  best  how  to  get  the  line 
points  out  of  them  and  repair  them  quick 
est  in  case  of  trouble.  All  live  of  the 
engineers  and  oilers  in  the  plant  men- 
tioned herein  are  marine  nun — as  hard  a 
crowd  as  were  ever  gathered  under  the 
seven  seas.  An  officious  foreman  from 
■ 

■   of  marine  engine-. 

heating  him  through  vei 
naturedly  they  just  threw   him   out  of  the 
power-hi  k,  after 

staving    in    mi  llwarks.      An- 

other "butter-in"  who  tried  to  give  them 
orders  about  the  switchboard,  they  cheer- 
fully laid  hands  on  and  cast  him  out  over 
:e,  more  .lead  than 
alive.     It   is  the  writi  rtune  to 

regulate  their  various  doings,  and,  having 
been    a   seafaring   man   himself   in   earlier 
tter    days,    he    can    recommend   the 
brand  as  able,  handy  and   reliable. 


Water  Power  Development  at 
Metaline,   Wash. 

The    Lehigh    Valley    Cement    Company 
has   awarded   a   contract    to  the   Sylvester 
Engineering  Company,  of  Spokane.  Wash., 
to  construct   a   plant   capable   of   d 
ing  10,00  r  at  Mi  taline,  Wash., 

to    cost  -   00.000    and    $.}5o,ooo. 

The    plant    will     di  1  iwer    in 

Sullivan  lake  and  Sullivan  creek,  and  will 
he  located  at  the  confluence  of  the  creek 
and  the  i  [etaline 

falls,  where  a  cement  factory  to  cost  $1,- 
000,000   will   al-o   l,e 

A    40-foot    dam    is    to    he    built    at    the 
1    Sullivan   lake,   in    which   enough 
water  v.:  to  maintain  an  avcr- 

during  the  dry  season  sufficient 
to  develop  10.000  horsepower.  Another 
dam  will  he  built  across  Sullivan  creek, 
three  miles  below  the  lake,  and  the  water 
reek  will  he  turned  into  a  large 
his  will 
carry  till  miles   farther  down 

Stream    and    discharge    it    inl 
plant,   where   it   will   take   a   sheer  drop  of 
When    this    water    reai  ' 
the   big    water    wheel    it    will    be 
traveling  at  the  rate  of  too  miles  a  min- 
fast,  in  fact,  that  the  entire  volume 
coming   down   the   flume   forces 
it  and  into  the  cups  in  tl 
of  a  jet  less  than  three  inche-  in  di 
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Safety  Devices  of  Electric  Elevator 

An  Explanation    ol    Mechanisms  for  Stopping  the  Car  if  the  Cables 
Slacken,   also    of    Mechanical    and    Electromagnetic    Forms    of    Brake 


BY       WILLIAM       BAXTER,    JR. 


i 

u  in   Fig    31,  which 
in   the 

t  with  B"  is  obtained.  The 

I  the  stop  in   Fig.  .u 

%    in    which    it    will   be 


1 


r 


■pi 


1  in   Fig.  37;  that  is, 

the  lever  B  has  a  pin  that  engages  with 

■    in  the  upper   side  of  '. 

in   Fig.  .*-'  the  constructs 

shown   in    Figs  in   which   the 

pin    and   groove   exi '  ilaces.      This 

:  'ii. hi  is  alsi 
iii   Fig.  38. 
When   the   elevator   motor   is   p! 
of    the    elevator    well    thi 
op    i«    modified    as    indicated    i" 
the  weight   11'"  is   usi  d 
vide    thi  the    shaft    /." 

whenever  the  lifting  cabh  ■  R  1"  1 
slacked  thai  the  rods  P'  can  move  to  the 
left  to  carry  tin-  lever  /.'  downward  as  in- 
dicated, and  thus  to  free  the  lower  end 
of  the  lever  A'.  The  shaft  L"  runs  under 
the  drum  from  one  ~i'U  to  the  other,  just 
as  in  Fig.  37.  and  there  are  two  levers  P' 
to  the  left-hand  ends  of  which  i- 
a    rod    carrying     rollers     P"    that     press 


m.  Brakes 

I  he  hi  akc  of  tin-  machine   in 
icted  as  represented  in   I  ig 
;irst    giving    side 
and    the    1  (1 

The   braki 
cd    b 
diametci   oni 

1  matin  e    shall   and 
worm    shaft        '  In    the    pi 
part    a    rim   is    1  xtende  d    parallel   with 
shaft  so  as  to  pro\  ide  a  cylindrii 
for    tin  -    A'    and    A"    to   I 

against.      These    shoes    are   pivot 
/)".  in    ■  '    al    their  0 

ends  BB  two  connecting  rod-  1 
tached  to  connect  them  with  tin 
in;:  piece  P.  which  is  m 
stud  D'.  The  lexer  /1"  is  a' 
mounted  upon  D'  so  that  when  tl 
actuating  rod  /•'  is  d<  pressed  tin 
|i  1  kwise  and  applies  1 


noticed   that  a   weight   W                          to  against    the  lifting   ropes.      The    lever   .V 

the   lever   B,  instead   of  the   spring  is    not    0  nor    with    L' . 

around  the  shaft  5\  in   Fig.  37.     The  con-  Tl 

struction  of  the  catch  at   the  ends  of  the  which  slide  through  two  guii 

B   and   V   is   not   the  same  in  both  Thi 

•    and    32.      In    the    first-named    it  rot!  in   Figs.  42  s 


while    when    it    is    raised    the 
moved  away   from   the  brake  wheel.     K 
rod   F  is   depressed   by  the  crank  leV'A 
which,    it    will    be    noticed    by  exam 


ati  d  to  the  p 


it   i       In  iwn    in    Fig.    44   to   stop  the  «" 


I''  >\\  ER    WD 


VEER. 


brake  wh"  ■  on  the 

nd  permil  ,    f 


ID 


Counterweight   Ar 


.-.ill    be 

referring    to 

■  nd    noting    that    the    rod    /;    ex- 

i  of  the 

r  end  the  ho], 

msiderable    vertical 
uching   the   pin   that 

■   ■ 

spring 
with    which    the    brake 

le  car  in  any 

I  with  leathi  r 
m   friction,  ai 

"ike   of  the   machine    in    Fig.    .51 


J: 


■ 

ficient  fl 

I 


1  he  con- 

Ic  with  a 
and  D" 

i.  The  weight 


power  and  i;u:  kxcixeer. 
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cts   to  balance   the  lever   P" 
and  th<  to  make  the  rotation 

;ting  1>  to 
which  tfa  le  brake  band  arc  se- 

ll   the    pivot    held   in 
■  tighten  >ir  re- 
nstruction 
shown  in   l~ig. 
4*.  which  kiws  top,  side  and  end   views. 
:  the  brake  band  i-  held  in 
and    the   end    />''.    which    it 
will  be  noticed  terminates  in  two  screws 
with  nuts  is  held  in  the  arms  6.     The  hole 
■     which    the    screw    A"    passes    is 
.   with   the   small   part   at   the  left 
as   t"   permit   the    screw 
a-    the  tated    in    the   act    of 

tightening  the  baud.    The  operating  lever 
attached    to    the    part    a'   and    the 
rbalancing  weigh!    II'   is  placed  on 

-  -I  <r 

F.l  ECTR0MAGNET1C    BRAKES 
The    brakes   thus    far   described    are   of 
known    as     mechanical     brakes. 


The  type  of  magnetic  brake  used  by  the 
Haughton  company  with  median 
trol  is  shown  in  Fig.  49.  At  thi  li  ft  is 
an  elevation  ;tt  right  angles  to  the  motor 
shaft,  and  at  the  right  an  elevation  par 
allel  with  the  shaft  The  construction 
of  the  brake  is  clearly  shown  in  the  tirst 
illustration.  The  brake  wheel  /)  is  clamped 
between  the  brake  shoes  D'  I >' .  the  pres- 
sure being  supplied  by  a  spring  mounted 
.■  rod  A.      I  i  pivoted 


that   work  inside  of  thi    solenoid  coil 

When    a    current    is    passed    through 
coil   the   plungers   are  drawn    in,  cans 

the    lower    ends    of   the    braki 

pread  farther  apart      When  the  e 


They  arc  called   mechanical   because   thej 
are    P"'  by    mechanical 

that  i-.  when  the  hand-rope  sheave 
is  rotated  to  start  the  elevator  it  1 

h   to   the   run- 
ning   position  dition    lifts    the 
from    the    brake    wh 

applied  by  the  rota- 
te hand-sheave  shaft  at  the  same 
time   that   the   reversing    -witch   is   turned 
to    the    stop    position.       Brakes    are    also 
1    be   operated   by   a   magnet,    and 
when   so   made   they   are   called    • 
brakes.     Generally   this   type   of   brake   is 
used   with    machines   that   are   electrically 
controlled,   but    it    is    not    uncommon    for 
such  brakes  to  be  used  with  mechanically 
lied  elevators. 


1-   running  the  current   is  passing  tlm 
the  coil  .1/,  and  the  brake  shoes  D'  I1 
held   off.     When   the   elevator  is 
the    current    is   cut   off    the    coil, 
the   spring  on  the  rod   A'   forces  the  • 
D'  !>'  together,      ["he   -crews  f  f  ar« 
vided    for    tin-    purpose    of    adjusl 
distance    through    which    the    brake   • 
can  -be    moved.       The    frame    /     I 
the    brake-shoe    arms    />'    are    pivi 


Olo] 


Crowfoot 
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at   /:  /:,  and  their  upper  ends  are  drawn  F.   R  also  forms  part  of  the  magneti'  ir- 

together,  so  as   to  spread  the  lower  ends  c„it  of  the  magnet,  and  servi 

and   release   the   brake    wheel,   by    the   at-  hold   the  magnetizing  coil   .1/ 

traction    of   a    solenoid    magnet    .1/.      The  TJiis   frame   is   secured  to  thi 

rods  .1/'  carry  at  their  inner  ends  plungers  casing  that  envelops  the  worm  whe  as 
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the  right-hand   view,  the   flange 

ig   bolted   .iu-im-i    the   flange    /•". 

.'.    also    shows    a    portion 

lion  inechanism  and  tin-  operating 

it   also   shows   the   way    in    which 

-ing    switch    i-    mounted 

kc-magnet  frame  /•'.     The  sprocket 

n  the  stop  motion  shaft,  is  con 

villi    the   sprocket    on   the    revers 

shaft    by    a    chain   that    is    iiuli 

the    drawings   by    a    broken    line. 

h   itself  occupies  the   position   of 

Jc  i     in  the  left-hand  \  iew  .   l-'ig 

rtioii    of    the    stop    motion    that. 

with   the    slack-cable    stop   is   not 

Fig.  40.  Winn  a  magnetic  brake 

the  slack-cable  stop  can  be  of  the 


Boiler  Room  Work 

At  tin   twenty-ninth  ann 

:  ican    \\  .11.  1    \\  orks     \ 
recentlj    held  at    Milwaukee,   Wis.,    I     M 
■  i,    of    Philadelphia,    presented    .1 
paper  on  boiler-room  work,  entitli 
Boiler  Room  Symposium."     \ftcr  a  highly 
humorous    introductii 

Mr.  Whitham  got  to  tin-  mti.«i-  part  ol 
liis  paper.  He  started  in  with  tin-  hreman. 
Me  said:  "The  tircman  ought  to  know 
nt  treat- 
ment from  a  caking  coal,  and  that  it  does 
not  pa>  to  disturb  an  anthracite  fire;  that 
coal    tired    frequently    in    light    '. 

than    when    fired    heavily    al    long 

intervals. 


in. In  -  in  anj 

talk  about  youi                      ting  of  pump- 
heating,   youi    use   "t    superheated 
and  your  attenuated   vacuum  in  tl n 

an   when  a  test  based  upon  coal 

made,    the    fin  man    is    moi.     in 

portant    than  it<  ma    singly 

important   during 

1-    important    in    thi 

If  there  must   be  a  difference  in  pay 
between  tin    stationary   engineer  operating 

the    pumping    engine    and    the     hreman    in 

the  boil.r  n  oni.  a   want   of  harmony  or 
symphony,   as    it    wi  ;  them    in 

matters    of    pay.    then    in    my    opinion    the 
fireman  should  higher  pay. 


md  may  consist  of  a  modi 

if     the     mechanism     already     tie 

insist   simply  1  if  switches 

■    of  the  elevator   car.  or  in 

•i"ii    where   they    may    be    opened 

slacking  up  of  the  lifting  ropes.     In 

h    arrangement,    the    switch    must 

incctcd  with  the  controller  as  to 

current    off    not    only    from    the 

it   also    from    the    brake    magnet. 

Sue  devices  will  not  move  the  stop  mo- 

and   on    that   account    will 

Wt'eturn    the    reversing    switch    to    the 

tion,  as  this  switch  is  mechanical- 

!   through   the   action   of  the   stop 

motn      On    this    account    a    mechanical 

slac  cable  stop  is  much  the  better  device 

n  connection  with  a  mechanically 

1  elevator. 


"There  is  a  difference  of  to  per  cent    be- 
tween     the      work     done,      in      fuel      econ 

iimy,    on    the    day    when    the    fireman    is 

.  nd  well  and  the  day  when  he  IS 
ill.  or  has  stomach  disorder,  or  has  been 
up  with  the  baby  all  the  previous  night. 
Again,  there  i-  10  per  cent,  diffen 
tween  heavy  bring  at  long  intervals,  with 
a  pipe  smoke  between  times  and  a  yam 
spun  with  a  comrade,  and  light  frequent 
bring. 

"In  general,  aside  from  the  smoke  ques- 
tion, it  makes  little  difference  whether  the 
pread  lightly  over  the  grate  by 
the  alternate-door  method  of  finite;,  or 
coked  in  front  and  then  pushed  hack.  In 
either  case,  the  grate  should  be  covered 
and  continuously  covered,  and  the  depth 
of  covering  should   1  than   six 


"Tin-   is  radical  advice  not   likel) 

d,  Inn   1-   justified  by  the  want   of 

symphony  between  manual  labor  and  skill 
that    mi  lively    exerted.      The 

pumping  engine  generally  takes  care  "i 
itself.  You  will  note  that  ilu  engineet  is 
generally  fat  and  lazy,  while  the  fireman 
is  an  athlete." 

ng    from    the    fireman    to    the    fur- 
nace  and   mechanical    stokers,    Mr.    Whit- 
bam  saiil  this:  "Mark  this,  there  is  no  de- 
this    kind    on    the    market    today 
which  contains  any  fundamental  principle 

tion  different  from  similai 
threshed  out  from  sixty  to  eighty  year- 
ago.  and  when  you  come  down  to  the  best 
of  these  devices,  this  best  device  will 
have  to  hustle  to  beat  the  common  grate 
and  a  skilled  fireman  using  the  same  coal. 
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onomic 

results 

them  i" 

would 

■ 

ise  there  was  a 

I  he    volatile    of    tlic 

fuel,  in  '  nt.,  was 

:   the  heating  or   re- 

r    at   too 

low    a    •  and    sb 

inignited  and  unutilized.   The 

;    up  the 

chimney.    The  (  apparatus  does 

not  indi  :e  it  is  hydro- 

iiid    all    the   appar 

rbonic  acid,  carbonic 

d  oxygen;  and  right  here  lei  me 

gained  by 

:  fireman  who  knows  his  business 

having    the    boiler-room    walls 

•  alysis  apparatus.  The 

:  but  a  good  fireman  i-  besl 

of  all." 

tin-   extent  rface   he 

said :    "The    extent 

boiler  in  general,  although  depending  upon 

ild   he  about    t    to  30 

for  small  anthracite  semi-  and 

full    bituminous,    with    draft    from    0.4    to 

■■  inch  ;   1  10  60  fi  >r  semi 
bituminous    coals,    with    d; 
nch." 
In   speaking 
boiler    testing    ad.  pted    by    the    American 
Mechanical     Engineers,     the 
author  said:      "If  the   cr.de  were   followed 
strictly,  each  •  lid  have  a  corps 

IOO-horsepower   boiler   for   ten    or   twelve 
an  afford  to  pay  for 
such  a  luxury,  and  it   is   unreasonable  to 
expect   them   to  do  iler   test 

there  are  but  few  conditior 
import.  uch  more  than  trifling 

■ 

termini. 

the   mi  :  •':    (2}    a   correct   de- 

termination of  the 

used;   (.<">   the  pressure  in  the  boiler:    (4*1 

the    temperature    of    the    feed    water.      Of 

•    a    whole 

utside  and   in- 

1 

the  drifts  in  the  furnace  at  the  breeching 

and  in  I 

al!  this  auxiliary  information   isn't  worth 
thirty  cents. 

"In  making  a  hoilcr  test  there  should 
be  no  jockeying,  and  the  person  guilty 
of  such  a  practice  is  not  an  engineer,  and 
is  not  honest.  The  points  aimed  at  are 
truth  and  fact,  and  the  engineer  should 
not  care  whether  he  please*  his  employer 


,,r    not,  crtaining    the    facts 

rned.  With  this  in  mind,  it  is 
important  that  the  coal  on  the  grate  shall 
l.e  exactl  lit)   and  quan- 

tity at   the  end  of  tb  !    the  be- 

ginning. It  is  absurd  to  start  a  test  with 
a  naked  grate  and  end  the  test  with  a 
burnt-ofl  '     this    i-    m 

mercial,   and  commercial  conditions   must 

control    if    the    results    are    to    bl 

value.      There    i-    no    point     in    the    boiler 

test   requiring  such  keen  observation  and 

•  ie    pari    of   a    testing    engi- 

the  determinati f  the  amount 

I       Mining  and 

In    clos  "In    ..id"     ti 

ater  'symposium'  in  a  boili  1 

it    is   necessary    1  1  I    that   no   man 

he  sent    into  a   1).  .iler   for  repair-   or  clean 

ing   unless   hi-   life   i-   protected    by    two 

steam-stop    valves,  Loth    of   which    should 
and   kept    shut  :    (2)    that   if   the 
company  or  municipality  owning  the  water 
works   ,],  id    hi   tting   water   for 

the  sewer,  each  boiler  should  have  two 
hlowoff  valves  in  tandem." 


humidit)    al  a  high  tempi  I  atm  . 
.leal. 

For    different    saturation    temp 
ight   in  grains  of  v.  atei      apor 
tained    in    a    cubic    foot     ol     air 

1..U  - 


Moisture  Contained  in  the  Atmos- 
phere 


Bv  X.  A.  Carle 


The  amount  of  moisture  which  can  be 
held  by  a  given  quantity  of  air  increases 
with  the  temperature  and  decreases  with 
nre.  The  aii  i-  --aid  to  be  sat- 
■.-.  hen  11  contains  all 
the  moisture  which  it  can  hold  at  that 
temper:;i  ure  u  n  h.  .it  conden- 

sation. 

in  in  the  air  is  known  as 
humidit)  and  is  measured  on  an  ar- 
bitrary decimal  scale,  of  which  ioo  is  the 
saturation  poinl  of  the  air.  at  which  it 
v.  ill  hi  Id  no  more  water  vapor,  and  0  is 
il  at  which  the  air  contains  no 
moisture. 

nation    of   the    air    is 
of    the    moisture 
actually  present    in   the  air  to   that   which 
it   would   contain   if  it   we; 
When  the  temper:  I  ontaining 

p.  ant  w  ill  he  reached 
at  which  the  air  i-  saturated  with  mois- 
ture f..r  thai  and  a  further 
...  1  .tin  r  will  result 
in  a  condi  nsat  i  moisture. 
The  temperature  at  which  this  occurs  is 
called    the    dew    point    of    ti 

Air    is    never    perfectly    saturated,    not 
even  when  it  is  raining;  neither  is  it  ever 
dry.      Relative    humidity   is   not 
'-    measure    of    the    moisture    con- 
tained in   the  air.     At   a  low  temperature 
even    a   high   relative  humidity   represents 
a   very  small  amount   of  moisture  actual- 
ent  in  the  air.  while  a  low  relative 


itureol 

Wei.-' 

in..'  iii  a  Cubit 

.I.. 'it 

1  ....1  of  Air; 

...    rees. 

1  trains, 

0 

0     .. 

in 

11    s; 

-•0 

1   :s. 

30 

1   .11; 

1.. 

■J .  s.-, 

... 

1   08 

60 

711 

30 

in  03 

,,, 

1 1  79 

In,) 
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It   is   in  t    the   intention   ..t    ihe   writ. 
the    methods    of    measuring 
live     humidity,     except     to     sa\     that 
kind-    of    instrument    are    use. I 

"hygrometers"     and     "pafl^| 
ctcrs."       Ihe    hygrometer    depend 

i..ii    and    contraction    of    SoBH 
tan   1     in   tin    jire-, nee  of   moisttu 
air.   in   proportion   to  the  amount 
ture  present.       \   p-\  chn.ineter  1 
tw..    therm,  .meter-  ;    the    hull)    ..." 

.  .1   w  ith  muslin     ....     ' 
film  of  water  surrounding  it    Tin 
lion    of    water    from    the    hull)    in 
nm   lin   will  cool  it   to  an  extent   ' 
upon    the    am. .nut    ..i    moisture    ; 
the    air.      The    relative    humidit; 
air  is  calculated  by  means  of  1 
the     temperature     of     the    dry    hull 
the  difference  of  temperatm  .    i. 
readings  of  the  two  thermom 

The     engineer     is     concerned    wit 
question  of  humidity  in  cold-stor; 
refrigeration  and   the  ventilation 
ings.      Data   are   usually   availabli 
iny    the    temperature    of    the    air   m 
humidity   or   degree   of   saturation, 
the  engineer   wants   to  know   i 
amount    of    moisture    present    in    tl 
which    is    to    he    handle. 1         1 
pagi      1  ■  •  i-   designed   ti .   show  the  '  | 
..f    water    in    ounces    contained 
cubic    feet    of    air.    when    the    I 
and   relative    humidity   are   known. 

Examples 

(if   If  tin    temperature  of 

1  1  s  Fahrenheit  and  the  luimi' 
75,  how  man-,  ounces  of  water  ar 
tained   in   .  a.  h    1000  cuhi 

Starting     with     70    degrees    Fain 
read   up   to   the   line   showing  the  : 

..1"  i\  a  1.  1    tained  in  the  air  at  sati  ' 

and  then  across  to  75  per  cent.  In 
anil  down  to  1. '.7  ounces  of  wat 
1000  cubic   feet   of  air. 

1   the  temperature  of  the  ai  I  * 
Fahrenheit    and    the   hum)  I  » 
85.    how    much    water    is   carried      ' 
air    per   1000   cubic    feet  : 

Starting  with  90  degrees  Falii  he 
read  up  to  the  line  showing  the  am. "  ' 
wat.r  contained  in  the  air  at  sat  »-*> 
and  then  across  to  85  per  cent,  hi  "ll1 
and  down  to  28.7  ounces  of  water  p  I001 
cubic   feet  of  air. 
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Some     Recent     Engine     Failures    Abroac 

1  Mails  of  Several  Steam-  and  Gas-Engine  Accidents    as   Reported  by 
the  British  Engine  Boiler  and  Electrical   Insurance  Company,  Limited 


B  Y 


H 


S. 
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During  the  past  year  or  two  there  have 
been  reviewed  in  these  columns  a  large 
number  of  failures  and  defects  in  power- 
plant  machinery  which  have  been 

ness  to  the  designing  and 
operating  engineer,  regardless  of  liis  lo- 
cality.   One  of  the  most  valuabh 

rding  engine,  boiler 
ami  electrical  failures  is  found  in 
inial  report  of  the  llritish  Engine,  Boiler 
and  Electrical  Insurance  Company, 
Limited,  which  yearly  presents  the  most 
exhaustive  analyses  of  power-plant  ac- 
ne in  the  United  Kingdom, 
-  .   .   |  ■     :. 

the  direction  of  Chief  I 
Michael  Longridge,  of  Manchester.  Eng- 
land. These  reports  are  s.  .1.1  at  a  nominal 
sum.  and  deserve  close  study  from  engi- 
.  ins;  the  time  and  inclination  to 
take   up   accidents   which   are   of   local    as 

interest.     They  h; 
drawn  upon   freely  in   previous   at 
the    belief    that    a    condensed    review    of 
those    accidents,    which    are    not    peculiar 

ign  practice  alone,  may  be  helpful 
to  the  busy  engineer  on  this  side  of  the 
Atlantic.  The  report  for  1908  is  now  in 
hand,  and  in  the  following  paragraphs 
will  he  given  the  essential  lessons  of  a 
number  of   fail  rines   occurring 

in   the   company's    practice    since   the   pub- 
lication of  the   1017  report. 

The  first  failure  of  note  was  that  of  a 
vertical    engin  ndensing    type, 

with  a  14.x  18-inch  cylinder  anil 
of  from  00  to  i.io  revolutions  per  minute 
under  a  very  variable  load.  The  steam 
distribution  was  effected  by  a  cast-iron 
slide  valve,  cutting  off  at  about  0.7  stroke, 
and   tin  ontrolled   by  an  or- 

dinary equilibrium  throttle  valve 
was  supplied  through  a  reducing  valve 
loaded  to  60  pounds  from  six  boilers  op- 
erating at  75  square  inch, 
wire  equipped  with 
downtal  delivery  from 
which  :i  main 
supplied  from  as  hap- 
pened to  he  in  service.  There 
means  of  ascertaining  the  temperature  of 
the  steam  entering  the  valve  chest,  and  it 
was  imp  -m  any  reliable  esti- 
mate of  it.  At  sum,  of  the  other  engines 
situated  nearer  the  boilers  it  reached  360 
degrees  Fahrenheit.  s  above 
the  temperature  of  saturated  steam  at 
60  pounds.  As  the  initial  pressure  on 
the  piston  varied  from  60  to  30  pounds. 
there  would  also  be  a  certain  amount  of 


superheating     from    wiredrawing    through 
the  throttle   \al\e.       The   side  of  the   valve 
chest     next     the     cylinder     which     carried 
the   facing  on   which  the   valvi    moved   was 
worn  entirely  through   on  one  sidl    and  al- 
most   through    on    tlu     other.       I  he    metal 
en    :  _■   inch   thick   when  the  cylinder 
Faced   fourteen   months   previously. 
It   appeared   thai    most,   if  not   all.   of   the 
wear  had  taken  place  during  tin    last   two 
.  e  the  engine   had  been   run 

upon    superheated    steam.     A   metal    face 
d  been  attached  to  the  valve  chest 
of   another   engine    in   i'h    same   plant   was 
worn    down  inch    in    less    than    eight 

months. 

It  is  possible  that  with  a  Stead)  tem- 
perature and  special  arrangements  for 
lubrication,  which  wen  wanting  in  this 
11. ill  slid.-  valves  mighl  he  made 
to  work  with  dry  or  slightlj  superheated 
steam,  hut  with  steam  sometimes  wet  and 
sometimes  dry,  and  the  ordinary  oil  cup, 
nothing  1  nit  trouble  could  be  expected. 
The  company's  experience  with  slide 
valves  working  in  superheated  steam  has 
not  been  encouraging.  Corliss  valves  ap- 
pear to  work  well  up  to  n  temperature 
of  500  degrees  Fahrenheit,  or  thereabouts, 
but  a  cautionary  poinl  applies;  the  -train 
valves,  having  little  lap  and  little  mo- 
tion   are    not    likely   to    give    troublej    hut 

list  valves,  which  have  practically 
the  same  lap  and  travel  as  slide  valves, 
may  do  so  in  the  rare  cases  in  which  the 
steam  remains  superheated,  and  the  cyl- 
inder dry  throughout  the  stroke.  For 
the  highest  temperatures  multipli  beal 
drop  valves  appear  likely  to  answer  1"-' 
The  case  is  cited  of  a  pair  of  compound 
engines  of  the  horizontal  type,  with  cyl- 
50  inch,  with  6o-incb 
stnke.     with     a     boiler     pressure     of     160 

per  square  inch,  and  a  normal 
speed  of  52  revolutions  per  minute.  The 
smaller  cylinder  was  fitted  with  a  liner 
and  steam-jacketed.  The  liner  had  been 
1  .it  the  same  time  to  25'i  inches 
in  diameter.  The  smaller  piston  was  a 
simple  hollow  casting,  25  inches  in  diam- 
eter and  7's  inches  deep,  packed  with 
three  cast-iron  rings  t%  inches  broad, 
and  varying  at  the  timi  of  the  breakdown 
'16  inch  to  T '•  inch  thick,  the  thin- 
nest parts  being  nearest  the  joints.  There 
was  no  tailrod  to  support  its  weight.  Soon 

rting  one  morning,  the  engineer. 
hearing  an  unusual  noise  in  the  cylinder, 
Stopped  the  engine,  took  off  the  cylinder 
cover,   and    found   a   piece   driven   out   of 


the    liner    about    9    inches    from   the  rt 
end   and   one   of   the   piston    rings  broki 
On  gaging  the  cylinder  its  diameters  wi 
found    t"    he      24A     inches    on    the   frt 
end.    js  )\    inches     in     tin      middb 
-•5'  ■   inrhrs  at   tin-   hack.      Apparently  1 
joint     of    one    of    the     rings    had    tun 
around    to    the    upper    pait    ol    the    pisl 
and     the     ends    had     sprung    out    of 
groove.      1  )nc    .  i   tin  se   1  mis   had   beco 
bctw  1  1 11   the   piston,   and  the  lit 
had    been    broken    off    and    been    for. 
through    the    latter.      The    piston    had 
parcnth    not    been    examined    foi 
The    plant   was    shut    down   a   week  by  t 

trouble. 

A  dangerous  accident  was  averted 
tin-  prompt  and  courageous  action  of 
engineer  in  charge  of  a  horizontal  1 
drill  compound  engine,  2(1  years  old,  u 
cylinders  18  and  20  inches,  by  30-ii 
stroke,  running  at  04  revolutions  per  11 

i'     on    1  10  pounds   per   square   inch. 
high-pressure  cylinder  had  Corli 
tin  two  steam-valve  boxes  on  the  top  I.. 
connected    to    each    other    by    .1 
1  •  1  tangular    cross-section,    on   the   top 
which  was  bolted  the  engini     top 
flange  of  this  valve  casing  was  io'j  inc 
outsi.li     diameter,    and    the    neck    betw 
the    flange    and    the    bulb    cont.M 
valve    seal    was    '>•*    inches   external 
S    inches    internal    diameter.      The   u| 
flange  of  the  casing  was  connected  ti 
end    of   the    steam    main    extendin 
the  three  boilers  which  supplied 
about     t')    feet    of    5-inch    cast-iron    \ 
with     three     right-angle     bends     of 
radius.      The    pipe,    besides    being   l» 
I.,   the   --top   valve   and   steam   main,  r< 
on  the  wall  between  <hc  engine  house 
the    boiler    room,    hut    was    not   ancli' 
anywhere.     The  engineer  was  sitting  « 
in    6    feet    of    the    stop    valve, 
noticed   escaping  steam  and  on  closer    ■ 
animation  found  a  crack  extending  nc 
all   around   the   neck   just   above  the 
t.mi    flange.      With    col    and    immei 
ai  in  HI    he    shut    the    valve    and    pi 
the   casing   from   being  blown   off  the 
inder.      The    cause    of    the    fractttn- 
probably    the    deterioration    of    tin 
by  the  vibration  of  the  steam  pipe  ''" 
it v   long   life.     Had   the   pipe  beet 
anchored     in     the     wall,     the     vibr; 
caused    by    the    sudden    stoppage 
steam    flow   on   the   closing  of  the  I  ■■ 
valves   would   have  been   lessened. 

An  accident  occurring  to  an  8oo-rif 
power  engine  running  on  85  pounds  si1" 


tnber  -'.  loog 
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illustrated   tin 

lis  and   Hanoi's  can 

njj   material  is  laid  entirely 
'  wliin    the    bolt    circle.        \     few 

ning  tin-   stop  irt   tins 

.md    just    alter    the    fly-win 
move,   the    holts    and    st 
the  cylinder  cover  gave   way,  and 
-    was    Mown    off   and    driven    up 
until    the   gland    holts    struck    the 

■  the  socket  of  the 

bent   and   the  gland   and 

■  x  broken.     Neither  of  the  cot 

the   piston    rod   or   the    ci 

■     and   no   water    came   out    of   the 

dvt        The    breakage    was    due    to 

• c  '  •    holts  caused 

ing  down  the  cover  upon  an  as- 

inting    ring.     "s    inch     w id. 

thick,  laid  inside  the  bolt  circle. 

d  studs,   i '  s   inches 

that  the  stress  upon  them 

•i    pressure,     if    uniformly 

■  ction,   would 

•  >   pounds   per    Square    inch: 

-     was    concentrated 

small     portions     of     the     areas 

iointing   ring,   it   must   have  been 

times  that   intensity,  and  evidently 

I 

screw  threads,  which  ex- 
intil  the  holts  became  too  weak 
the  load  upon 

i  pair  of  hori 
nd    engines,    operatii 
-ire.      The   cylinder   diam- 
and  4^  by  - 2.     The   speed 
per     minute.       The 
?  Ii.nl    I  at    the 

hut  butts  and  open  straps 
The    bra 
i-    were   tightened   by   a   pair   of 

with    screws    at    t! 
through     conical     '. 

[>s.   and    secured   by   nut* 
screwed    ends    of    the 
• 

■  and   no    clips    around    them    to 
'  heir  opening  out  in   the  c 

tting     slack     or    breaking, 
the  risk  of  neglecting  sucl 
d  been   clearly  explained    I 

'    'iar  the   ri~k   matured  and 
hi  nke.   while   the   strap 
nd  came  off.    The  pist 
'  driven  backward,  carrying  the 
with  it.     The  high-pressure  cyl 
.er  were  badly  broken  up; 
Under  was  cracked  and 
brokei  ides    for    the 

'     broken  by  the  slj<le  blocks. 
'    ken.  the  pi-s- 
ly sheared,  the  circulating  pump 

s,    and    the    engim 
•tired      The  accident   required   a 
of  40  days  through  the  n< 
itition    which    won].]    havi 
>I0. 
Mure  to  inspect  a   cotter   caused   an- 
alcdown  in  a  horizontal  condens- 

■  with    a    2Sx48-inch    cylinder, 
lorn]  speed  60  revolutions   per  minute. 


■ 
hes  in  diamel 

1  hind    the    cvlin.lct     with    its 

siny  through  the  bai 
of  the  latter,  and  was  couple. 1  ins 
cylinder   to   the   end   .  f  the   mai 

.lit    pin. 

the    attendant    found    the    spindle 
o;  the  rear  end 

On  opening  the  cylinder  he  found  the 
ctter  which  had  fastened  the  air  pump 
to  the  piston  ro.I  lying  in  the  valve  box 
with  or. 

fitted     badly,     becomi 

sheared   the    split    pin,    Htm; 
rod     and     fallen     into  -t     port, 

where  it  had  been  caught  and  sheared 
by  the  closing  valve  The  cotter  had  not 
been  inspected   for  more  than  three  years. 

1 .  v--i  Nl.INK    K.vn  ■ 

gas  engine    failures    ma) 
eluded,    on    a 

which  they  afforded  of  connecting-rod 
bolt  and  flywheel-key  trouble-.      I 

case  was  that  of  a  horizontal  20x.i0  inch 
engine  running  at  1S0  revolutions  per 
minute  on  producer  -gas.  The  large  end 
of  the  connecting  rod  was  of  the  marine 
type    with    rout  1    steps, 

the  cap  being  held  h\  two  steel  holts  2 
inches  in  diameter.  Whitworth 
thread.  There  were  no  fillets  at  the  junc- 
I  the  shanks  and  heads,  nor  were 
the  shanks  reduced  in  diameter  h 
the  heads  and  the  screw  threads.  Thus, 
the  smallest  diameter  of  each  bolt  was 
the  core  diameter  of  the  thread.  The 
engine  was  started  in  August,  IO07.  Soon 
afterward  the  cylinder  end  cracked,  but 
seas  temporarily  repaired  and  kept  at 
work  while  a  new  cylinder  was  h 
in  shape.  This  was  installed  earl;,  in 
irjoS,  and  the  engine  then  ran  until 
February,  when  both  the  bolts  in  the 
large    end    of  od    gave 

way   at  tl 

head.  Ill  the  one  which  probably  broke 
first  the  fracture  had  evidently  began 
some    t:  the     final    break,    and 

nded  gradually  through  the  metal, 
for    with    the    exception    of   a    small    area 

if  the  fracture 
and  black  with  oil.     In   the  other   fracture 
the    break    was    new:    its     - 
clean  and  fresh  ami  with  1 

The  cause  of  the  original  crack  wllich 
led  to  the  first  failure  was  probably  the 
sharp  corner   at    the   junction   of  the  head 

■  k        The    stress    upon    tl. 

'iv  villi;    parts 
•     .woo    pound 
square  inch.      Pi  ikdown 

■    had  marie  about  eleven  million 

ns.     The  cylinder  end.  piston  ami 
bedplate  .1    repair,   the 

liner    was    damaged    and    the    connecting 
rod  bent.     After  the  breakdown   tl 
in  the  large  end  of  the  con: 
another   engine   owned   by  the   same  plant 


■  .nun.. I.    and     an     incipn  111 

found,     with     the     aid     of     ..     in   . 

on   of    the    hi 

'     "I    them.        I  he    additional 

■■I    bj    omitting    the 
fillets  under  the  he.,.  ting  rods 

"''    'be    •  .,  ,,,    ,,,„, 

n    f..r   the   risk    in\ 

horizontal  engine,  with 
inch  cylinder,  running  at    176  revolutions 
per  minute  .m  illuminating 
gine  hail  one  flywheel,  5  feel  '■  it 

diameter,     witl  d     arms,    and    a 

lies      in      •ham.  t.  1      l.\      -  ,«, 

inches  «  ,,,,  t,r  to 

ink  shaft,  t.,  which  it  was 
secured   by  a   key  X'.-   inches   lone. 

inch  thick,  with  a  gib  bead 
The  depth  of  the  key  wax  in  both  shaft 
and     boss     was     5    H,    inch        In     10 

•      the    head 
end.    and    both    it    anil    the    keyhed    in    the 

shaft    v.-  to    he    batter..]    and 

slightly  worn  at  the  edges,  indicating  that 
the    wheel    had    been    rocking    at    the    kej 

ner  of  the  engine  was  advise. 1  b> 

the  inspector  to  have  the  wheel  taken  off 
the  shaft  and  the  keyways  in  both  ma 
chined  to  true  plane  surfaces,  but  In- 
to allow  th.  engine  to  be  shut 
down    longer   than    v.  ry   to   gel 

a   new    key  <  1  r i 

The  new  key  was  made  lip  an. I  ilriven 
in  tightly,  and  a  tin  shield  which  covered 
the  end  of  the  shaft  was  renewed.  The 
engine  ran  for  nine  months,  when  the 
wheel  becami  attract  atten- 

tion.     When    the    tin    shield    was    1 
hii  h    it    had 
'1  t"  be  cracked  radially  from  the 
leading    corner    of   the    keyway.      The    side 
next    the    engine    was    —till    sound.      There 
a  longitudinal  crack  in  the  shaft 
parallel    to    the    trailing    or    driving    edge 
of   the    keyway.       The    key    was    loose    and 
easily  dn  bul    the  wheel  was  fixed 

anil     vv.i  lifj    nlty.       It 

was  then  seen  that  the  crack  in  the  shaft 
the  full  length  of  the  keyway. 
parallel  to  and  about  \s  inch  from  it,  and 
that  the  metal  between  it  and  the  keyway 
had  risen  sufficient^  to  bind  th. 
The  trailing  or  the  driven  side  of  the 
1    hack    the    face    which    was 

driving  it  and  sheared  the  material  lying 

immediately  behind.   The  key  and  the  key 

m    round    and    the    d 
of    that    part    of    the    shaft    on    which    the 
1  he    wheel    bad    been    riding    was 

reduced   nearly    i/32   inch,   except    where 
terial    behind    the 

key    and  tnd    the    crack    had 

itward  by  th 
The    partial    shearing    of    the 
shaft,    the    flow    of    the    steel    behind    the 
keyway    and    the    longitudinal    crack    about 
where  the  plane  of  the  keyh.-il   would  cut 
f    the    shaft,    differ- 
entiated   this    trouble    from    the    ordinary 
rocking   wheels    and   consequent 
split   bo 
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Practical     Letters    from     Practical     Mei 

Don't  Bother  About    the    Style,    but    Write   Just    What    You  Think, 
Know   or   Want   to   Know    About    Your  Work,   and   Help  Each   Other 

WE     PAY     FOR     USEFUL     IDEAS 


Curing  an  Engine  Pound 

and    I    had   the 

'i.nl  ii"  name- 

■  revolu- 
the    indicator, 


of   connecting  rod    end,    which    is    shown 

had  kept  putting  in  shims. 

i  tv  shim.     Rc- 

ferring  to   Fig     2,    I    found   the   shim   put 

in  between  the  end  of  the  key  and  inner 

brass  box,  whi  i    length(  ned  the 

between   the   pins   as   keying   up 

took  place.     After  removing  the  shim  and 

placing  it  between   /:'  and  D,   Fig.  -•.  the 

me  equal.     The  end  of  the 


abandoned.       \fter 
lion,    this    method    was    tried    anil    pi 
satisfactory,    and    as    far    a-     i 
so   today.      A   pit    about   a    foot 

Then   a 

thick  was  placed  in  the  pil  ami  tin 
:  limed  up  llnsh  with  the  lln 

I 
Portland   cement    to    >  of   sharp  sand, 
made   on    the    felt   and    the   macl 


Bo.l  nt  Marhine 


bolti  .1    to   it.      rhc   in.    Iiii 
the  hair  felt. 

Harold   Jasi 
New  York  I 


_J 


Imt    has   an    open    slot    like    that    iii 
Fig.  4  shows  the  imprints  of  the  follower 
6    inch    deep,    which    were    made 
by  the  continuous  pounding  of  the  piston 
against  the  head  end. 

A.   C.  Waldron. 
Lynn,    Mass. 


Heating   Shaft  Couplings 


with  th<  obtained, 

thai  the  valve  rod  had  been 

lengthen  ne.      I   corrected   this 

:n'\  was  there,   so   1   turned 

■  r.    making    marks 

nine     of 

onnect- 

linst  the 

only  wi  : 

li  .trance. 
the  piston  hittii 

crosshcad     pass  nk-end     mark 

y2  inch,  showing  that  the  crank   i 
that   amount  and    the   head 

end  m 

The  piston   rod  had  ben 
ihe    en  sshead    up   to   the   last    thi 
someone  to  stop  this  pound.     Tl. 

entirely  to  the  fact  that  previous 


Vibration 


Reading  about  a  church  in  England 
having  a  turbine  sel  on  a  concrete  slab 
supported  by 

of  a  similar  job  I  did  in  on  of  the  lead- 
this  city.  The  supporting 
;  this  building  wen-  about  8  feel 
square.  One  of  them  came  down  in  the 
laundry,  and  two  extractors  running  at 
i6to  revolutions  per  minute  were  placed 
at   the    f  pier.      The   action   of 

:  -  caused  the  piei  s  to  \  ibrate  ; 
thn  lughout   the  build- 
ing. 

It  was  suggested  that  a  sheet  of  rubber 
be    placed    under    the    machines,    but    as 
deteriorates      rapidly,      especially 
when   in   contact    with    oil,   this    id 


I  Icat.    when    pr<  iperlv    applied,  i-  n 
the    most     useful    aids    ai 
have   in   his   repair   work.     Take, 
ample,  a  shaft   coupling  thai   ha 
off  ;   pulling  bolts   and    sli  dgi 
to  make  it  mm  e.    It   is  here  heat 
I)     applied    will    often    do    more   th; 
thC'slugging  and  bull   strength. 

A   piece   t  if   -In   i    in  m   u  ircd   or  M 
in  place  will  suffice  to  bold  the  . 
the    coupling.      A    few    u  i  I 
the    shaft    cool,   and    things   are   reai 
the     blaze.       If     it     were     not     pO 
remov  e    the    key    befi  n  -  ham 
be    takt  n    to      et     thai    it    si  trts   nit 
coupling:   otherwise,  if  it   is  mad 
taper,    forcing    the   coupling   will  br 
up  harder  "it  the  key. 

If  the  coupling  is  of  cast  iron  o 
care   « ill   have   to  be   taken  that  it    ,p 
hammered   too   hard    whili 
a    fracture    may    result. 

In   shrinking   on   couplings  that  a  ■* 
heavy    to    manipulate    readily   b) 

id  plan  to  sling  them  in  P'  ' ''' 
near  the  end  of  the  shaft  and  heal  :"' 
while    hanging,    so    that,    when  the  ;<r- 


heating    it    i 

the  diameter   .n    t|u    shaft,   ami 
hand- 

!.  Ii  end  ami 
shaft    thai 
I     be     in. uli .     W'Iki!     the 
upling   show  - 

i-  well  i.'  remark  thai  no 
,\    reliahle  the  ma.  I 
the   wi  'rk.   n    is    w  ell    '    I    llie   en- 
calipers   ami 
lake   nieasiirenients   liiin- 
aml   there    will   lie 
ii    this    plan    will 
n    one 

ipling    i>    re, 
- 
r    kink-    and    verify    the 
When    the    e  i.    the 

•  reil    hy    hand    and 
n    home    until    the    coupling    and 
(I    may 
to  pulley-,  bands,  and  so  on. 
Thomas   II    Heath. 


Folic 


Bolts 


r    bolt    illustrated    and    <Ie 
L.    Davey, 
12  number,  interested  me,  a< 
priding  oursi 
•  s  at  not  ha\  ine.  a  - 
nt    such    as    he    describes,    by    making 
in    which    it    does    not 

fully  shown  b\   i!  • 
Riveting  in  the  stud  prc- 
•i  :   turning   down   the 
stud    makes    il 
a    spring    wasl 
in   nut    shuts 

without 
finding    one    loose    or    broken,    has 


FOLLOWER    BOLT 

Wed   all   trouble    so    far   as 
concerned 

J. His    E.    - 
Syracuse,   X.   V. 


P<  »V\  ER    \\1>    UN     I  S'GIX]  --, 

Effect    on    Economy    ol    a    Poorl) 
tructed    Foot  Valve 


line    in 
to   the 


■.   showed  onl 

A.     II.    Am 
i,   111. 


p :   when    in 

■ 


Wliv   Dashpots  Sometimes  Fail    to 
Work 

land  on  the  steam   valves  may  be 
screwed   dowi  -   the   packing 

i  he  valves  may  nol   be 
properly  lubricated,  or  th< 

The    engine    may    nol  gh    com- 

alve.      The   leather   may   be    worn, 

or   hard   and   dry.      The    vacuum   pot    may 

get    air    around    the    leather,    or    through 

of  the  pot,   if 

the   pots   maj    be    worn   I 

in    i-   this   the 
fault. 
Amon|  that    I 

the  following 
king    ..n    the    valvi 

sary  to 
>m  leaking.     Keep  the  lei 
the  plunj  -  be  done  by 

■ 
Hy. 

.    ii    will    naturalh 

iround    it.     A 

istei     • 
ke   warm   v.    I 

1 1    and    make 
lake    a 

it    will 
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.11    pot. 

immj  oil  and 

isten  the  leather  and  cause 

I  :u-   best    lime   to   put    the 

is  when  the  engine  is  running; 

small  amount  is  necessary.     After 

•    put   .1   few    drops  of 

t   nil  in  the  ■ 

If  tin'  leather  is  worn  badly,  take  the 

plunger  good  ,,ax  thread  or 

:,,l  put  it  under  the  leather, 

the  plunger,  as  if  you  were  using 

paper    liners.      Put    enough    an  und    the 

!,.   make  the   leather   tit   tin-   pot 

once    use    tin 

spreading  the   leathers  you   will  not    use 

\  ,„,,  .ly.  it  it   rises 

as  much  as  one  inch,  provided  everything 
I  ,  rder.    The  pots  on  al 
thai    I  have  seen   will  work  prop- 
erly when  proper   care  is  taken   of   them, 
although  there  may  be  some  exceptions. 
\    1.    Howard. 

Wiggins,  Mis- 


Corliss   Engine   Dashpots 


Several  persons  have  recently   stated  in 

Power  that  Corliss-engine  dashpots  failed 

to  work   properly   when   the   load   on   the 

engine  was   verj    light,      ["he  accompany- 

r  .mi   from   the  high  pressure  cyl 


Curing  a  Hot   Crank  Box 

Fig.    I    shows   a   crank   box   that   always 

ran  hot,  a  piece  of  designing  found  on  a 

high-class  engine.    There  is  a  wedge  com- 

n  ..n  the  bearing,  or  one-half  of 

nk  box,  and  a  simple  set  screw  for 

Kiting    it    down.      There    is    no   provision 

for    keeping     this     wedge     from     working 

and   clamping   the   box   too 

tight,  causing  it   to   run   hot.     This  crank 


en   ro eg 


-&~w 


bearing  gave  considerable  trouble,  until 
we  put  another  set  screw  beneath  the 
is  shown  in  Fig.  2.  This  way  we 
could  adjust  the  wedge  between  the  two 
screws  and  hold  it  whore  we  set  it. 

C.  R.  McGahey. 
Richmond.  Va 


.mpoimd  Corliss  en- 
gine show-,  that  the  load  is  unusually 
light    but    the    engine    runs    perfectly.      The 

governor  is  steady  and  the  dashpots  work 
correctly.  The  diagram  shows  also  that 
the   valves  close   very  sharply. 

The  diagram  i-  shown  1"  prove  wdiat  I 
slated  some  time  ago:  That  a  Corliss-en- 
gine dashpot  will  work  perfectly  if  the 
valves    do   not    open   a1    all,   provided   the 

valve    gear    is    correctly    adjusted    and    the 
dashpot  and  connections  are  correct,  also. 
Harry  \Y.   Benton. 

Cleveland.    I  > 


Exciter   Trouble 


We  are  having  trouble  with  our  exciters 
and  wish  that  some  reader  would  help 
us  out.  The  commutator  on  the  exciter 
runs  hot,  and  the  heat  is  transmitted 
through  the  shaft  to  the  hearing,  causing 
a  great  amount  of  trouble.  The  brushes 
do  not  -park  at  all.  but  the  brushes  and 
brush  holder-  run  so  hot  as  to  be  un- 
bearable to  the  hand.  The  brushes  are 
equally  Spaced  around  the  commutator 
and  advanced  slightly  in  the  direction  of 
v.  ■  1 : 1 1 i ■  ii 

The  armature  has  a  small  amount  of 
end  play  when  running  without  any  load, 
but  bears  toward  commutator-end  bear- 
ing when  the  load  is  thrown  on.  The 
commutator   ha-  been   turned  down   only 

three  times.  The  brushes  are  graphite. 
copper-plated.  The  commutator  runs  hot 
with  all  wires  disconnected  from  the  ma- 
chine. If  heating  is  caused  from  friction 
..I  thi  brushes,  ho\e  can  this  be  remedied' 
[f  the  tension  is  reduced,  sparking  oc- 
curs. The  exciter  has  new  bearing-  and 
run-  without  practically  any  vibration. 
The  builder  of  the  machine  thinks  there 
is  a  damaged  field  coil  i  n  the  alternator. 
which  calls  for  excessive  current  from  the 
exciter.  How  can  this  be  true  when  the 
machine  even  runs  hot  with  all  wires 
disconnected? 

James  A.  Walker 
i  i  ■..  ensville,  Ind. 


Re 


We  havi    a  problem  thai   is  ratlu  .   dil 
cult    to    solve    and    would    like    assistant 
in   the   matter.      Iii    our    plant    we   have. 
i  |  and  28  bj   36  inch  cro      c.  impound  co 
densing    engine.       The    high-pressure   cj 
ind.  1    exhausts  into  the  usual   receiver  at 
1  hence-      into     the     low  pressure     cylindi 
\'ow,    it    is    undi  1  stood    that    if    you   wa 
lo    put     more     work     nil     the     low  pressil 
cylinder  you  must  raise  the  reci  1 
sure.      Ill    tin-    1  asi  .    ii    we    raise    the   r 
.liver   pressure   ahovi     10  pounds  it   bac 
ip     in     the     high-pressure     cylincl 
causes    it    to   carry    steam    full    stroki 
in   other   words,   raising   the   receiver  pr. 
sure    to    get    more    work    out    of    the    |o 
1.     cylinder    onl)     puts    more    wi 
on  the  high  pressure  cylinder,  by  chnki 
the    exhaust.      Now.    as    our    feed  wa 
heater   is   a   closed   live-steam    heater  a 
Wc  could   not    turn   the   exhaust    from  1 
pumps    into    it    we    tapped    the    end    of 
, ,  ,  ei\  ei    and    piped   the   exhaust    frmn  I 
5'.,    and    ;,'-■    by    5-inch    boiler-feed   pn 
and   also   the   exhaust    from   an   8  and 
h\     [2  inch    circulating    pump    into   the 
ceiver,  which  would  raise  the  pressun 
13   and    14   pounds,    releasing    the   load 
the  high-pressure  cylinder,  making  a  mi 
earlier  cutoff  and  at   the  same  time  c.i 
ing    the    low-pressure    cylinder    to   do 
horsepower    more    work. 

Now.  why  is  it  that  we  cannot  lit 
this  receiver  pressure  up  to  14 
with  a  short  cutoff  and  get  same  resi 
or,  why  is  it  thai  this  exhaust  steam  h 
the  pumps  that  is  turned  into  the  recei 
until  it  builds  up  to  14  pounds  does 
choke    the    high-pressure    cylinder? 

E.   A.    Baldwii 
Greal    Bend,   Kan. 


A   Freak  Diagram 

The    accompanying    diagram    u 
from  a   14x3d  Slater   engine  one  mori 
after  "some   repairs  bad  been   made  bj 


A    FREAK     DIAGRAM 

night  engineer.     The  key  was  out  ol 
bell   crank   of   the   exhaust   valve  and 
steam   valve   would   not   unhook  and 
pushed  so  far  up  on  the  seat  that  it  w  l(l 
not  entirely  close. 

William   R.  Ot< 
Groveton,   N.    H. 


.  r  2,  igoq, 

A  Centrifugal    Pump    Puzzle 

panying  i-  a  pencil  outlim 

trifugal   ptun| 
r    the    purposi 

I(     is 
a  beginner  in  the 
■••in. 


PUMP    PUZZLE 


es  in  and  asks 
-  how  imicli  water  this  cen- 
igal  pump  will  put  into  a  tank  in  one 
r.  ami  how  much  horsepower  it  will 
■  to  run  it.  There  an  four  runner 
is  10  inches  long  and  .?  inch< 
shaft   I  lies   in   diameter, 

•  Unions  per  niin-  

tl  «'   lift   is  J4   • 

gcr"  it  out  to  let     Combined 

know   you   knew   how? 
A.    I 
Mich 


PI  >\\  ER    \\l>    I  III-    ENGI 
mum  output,  when  the  head  will  ' 
1  ach. 

■ 

.1  maximum  and 
■mum  output 
I  lie    power    consumed    in    the 
»  "u-   ci  rd   or   backward   will 

have    a    definite    value    at    no    delivery, 
gradually    Falling    off    until    it    n 
certain    minimum    and    then    rising    more 
quickly,     reaching     its     hi^l 
maximum     output.     F01      vanes     ending 
radially  th«    power  consumption  k< 
ning. 
Thus    it    is   quite    a    common    thing    to 
have    a    pump   delivering    a    certain    quan- 
ponding 
msuming    a    definite    amount    of 
power,  whereas  when   working  ag 
smaller  head   it   will  not  only  deliver  less 
water,    but    also    consume    man     power, 
due  to  the  reasons  stated 

Nettmann. 
\ix  la  '  rmany. 


tep   mt'i 

bcr  may 

fall   into   11   at  I 

Hug  into 

pit. 

■  1  of  the 
into    .1    flywheel   pit 
to  tell  the  tal 

ii>    the 
Here   in  this  cit)    a  young 

'    wheel 
and  turn.  .1  t".  ,r  a  few   moments  and  hurled 

some  twentj  feet.    It  seems  that  his  cloth- 
caught.      Now.   there   should    he 

I  havi  many  of  tl 

cidents  that  it  has  prompted  me  to  write 
a  few  lines  ..11  the  subject  and  I  should 
be  pleased  to  hear  • 

C.  R    McGahey. 

Richmond,  \'a 


A   Peculiar    Engine    Delay 


russ    an 


d    Stc 


Pi 


"entrifugal   Pump    Peculiarity 


:i  the  plant  of  which 

1    am    in    charge,    I    found    it    nee. 

lini  '!l  two- 

ilding  in  the  yard, 


'I'll'-  a  1  an    I  I   ami  zi  bj    14- 

d    noncondensing    « 1  i  — 
luckeye  engine,  runni 

-">'  The    usual 

during    summer    months    was    to 
the   noon    hi 
■ne    mentioned    was 

-tarted     at      12:40    ami     allowed     ti 

up    in    speed,    hut    before    it    reached    full 


ntrifugal    pumps    ruining    at    the 

ripheral     speed,    no    matter    how 

s  of  the  runner  are  curved,  have 

uliarity    that    when    delivering    no 

it    is.    running    with   closed   dis- 

hey  create  the  same  prcs- 

head  in  the  pump  chamber.      This 

■    the    fact    that    this    head    is    di- 

*•  pendent      upi  n      the     peripheral 

I    the    runner,    that    i~    to    say    it 

■   the   square  of  this   speed.      Xow 

scharge   valve   of   the  centrifugal 

I   to  deliver  varying  quan- 

water.    keeping    the    velocity    of 

slant  :   and   the   head   corrcspond- 

of   the   pump   deter 

irse    that    the    disch: 

directly  above  the  outlet  of  the 

-is  delivered  freely 

itmospheric    pressure,    it    will    he 

■    of   the   quai     I 

■I     and     the     corresponding 

sidcrably,    ac 

t  the  runner  vanes.     Start- 

"    with    the    head    at    no    delivery,    this 

rise    with    incn  asing    'i   ' 

as  the  discharge   <  f  the  pump   is 

1   1.  ss — attaining  a 

maximum   value  and   then    falling 

'    as  the  quantity  of  water  delivered  by 

tl    pump    is    still    more    increased    until 

B  Hy   the   pump   has    reached   its   maxi- 


1    x  1    N 


_ 


I    PIPE 


the   main   building,    for   heating   p 

To    run    underground    it    could    not    be 

drained,   as    the    top   of   the    sewer   pipe   is 
flush   with   tin  the  yard.     The 

ween   the  buildings 

drivewa)    for  high-top   loaded   trucks.     It 

rhead,  with  an  elevation  not 

less    than     16    feet.      With    the    to,  ,1s    and 

11  hand  I  assembled  what  I  call 

steam-pip  per  the 

nying  sketch. 

1  N  N-. 
I  lyn,  X    V. 


Wants   a  Guard   Rail   for   the   Fly- 
wheel Pit 


•  :rt  a  met  ho,!  • 
pel    all 

flywheel 
pit.     This  shoul 

■ 
•    only    is    the 


red    a    sharp   knocking 
in    the    high-p  ndcr.       In     the 

hoiler    r.  the    boilers    - 

full  glass.     After  blowing  down  thi 

ond  time.     As 
everything   ap| 

knocking  was 

.  At  thi  .  which 

is  11  and  .»_•  by  14  in 
takinu  li  r    head    of    ■ 

11    crner    was 

11    appeared   to 
Me.      The   head 

a  •  ok  place. 

•    ken   off. 

II 

■ 

■ 

lay. 

Frank  W. 
Havre.   V 
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Subjects     Under     Discussior 

Comment,    Criticism    and     Debate    upon    Various     Articles,     Letters 
and    Editorials     Which     Have     Appeared      in     Previous     Issues 

BRING       OUT       YOUR       IDEAS 


Heat  Transfer  and   Future  Boiler 
Practice 


In  Arthur  ! 
jeet  in  the  September  ji   n 

quoted 
>ut    further    explana- 

rect. 

ie  various 
values   the  equation   would   road: 

,  =  x        lemp.il  i 

L    200    T  4<>        '      \ 


renew  tin-  bri 

len  they 
pass  through    the  pai 

When    first    started    up    iliis    pui 
a    '"humh 
half  hum-  at   a  time, 

was    not    in    the    pump,    hut     was 
tin-  packing  in  the  pump 

the  pump  u"!   air  and  the 
arning   to 


hr.  X 


_ 


/.  mp. 


+  _J_\lb.     ft 

V  / 


(limp. 


(1) 


(-•) 


.-!.  but  it  tin'  ci  instant   21  - 


.  temp. 2  hr.lt2 

— ~-r — - — ,  and  tin- 

B.l.u. 


B.l.u. 
stant  ^  .111  expression  of 


and   t  1k- 


numerator 

- 


U  in  p.    lb. 

then    equation 


have   the   packing    free,   we   have  had   no 

[270    revolutions 
per   minute   and    the    impeller    is 
inches    in   diameter. 

Mr.   Corwin   will   find  that    the  1 
will    lift  veil  > 

li  tion    line 


B.l.u. 
hr.  x  jt. 


t.mp.1 
U  mp.1  hr.  jt. 


B.l.u.  limp.: 
It  mp.    lb. 

B.t.u.        B.l.u. 


(■     '"rh  \      ''■■ 
inches, )  jt.'  se 


:> 


(4) 


and  this  equation  would  then  be 

BOWEN. 


\\  til   a  Centrifugal  Pump  Do  the 
Work  ? 


1    am 

•m  three 

We  have  two 

i-tubine- 

lum   of 
13  inches 

at   tbeir   full  c. 

1    running    from    3 
until    ;    a.m.    the    following 
laily,  week  after  we<  k, 


11     airtight,  as    only    a    very    small 

air   leak   ■.  roj    the    suction   and 

once   it    is   lost    the  pump   mu 

and    Starl  1    create    the    vacuum 

again. 

When  il    pump   is   ii 

lion  and    I  against  a  head,  if  the 

vacuum     breaks    and    the    pump    1 
suction,  the-  water  in  the  disi  harging   line 
0  flow  and  as  long   as  the  pump 
i-    left    running    the    impeller    will    hold 
this   water  in    the   line,   and   it    will   be    im- 
possible a    lacuttm  again   in   the 
dition  1  xi-ts. 
.ays    we     havi 
when   o 

-lop  the  pump 
gi 
drained  out   start   the  pump  again, 
alve  in   the  di 
line    and  n(    or    drain    line    at 

bottom  next     to 

mmp 

pi      1  hat  may 
Her    without 

ide  of  the  im- 


to  do  its   full   duty  mp    will    pick    up    the 

■  am  appears, 


pi      read 

plan  di  ies  not   require  the  pump 
hi      shut     down. 

Mr.    Corw  in    n  ill    I    111st    ,,s    we  ha' 

thai    a   centrifugal   pump   is   as    <h 
nil     ivitaMi 

1.  and   the  attention  reqttir 
p  it  up  is  only  a   vcr\    small  per  eel 
"i    "hat    required    to   keep   up   a    reciproc 

imp. 

!    have    started    this    pum 
with     no    water    in     it  I.    with     tin 
\al\e    closed    and    tin     deliver)     li 
and  the  pump  has   1  reated  .1   vai 

i   H     id.        I  his  amoi 
11    ttiiti   will   he   abundant    to   fulfil   3 
( lorwin's   requirement  - 

1    heh'  '       Corwin    w  ill    bi 

satisfied  if  he  installs  a  centriftti 
hut  I  think  for  his  work  he  sho 
1    two  stay,,    unit. 

IIahrv    W     ' 
(  leveland,   ( 1. 


1  have  been   fi  ir     >  1  •  ra!   ■ 
a    14-iuch    single    tagi     Wortl 
trifugal    pump   and    al    all    limes    the  j 
uum    gage    on    the    suction    ' 
-'"■5  inch'  Id     how  an  cqu 

lent  lifi   of  1  iver    -o  i'i  et. 

John    rlUK! 

Louisville,  Ky. 


In    tin'    Si  ptember    21    issue    t      1 
a^ks    the    alioi  1     qui 

il     through    whirl 
mmp  will  dt.i  \i 
-7    feet.      lor    this   maximum    lil 
in .  1  .unions    11111st    |,,.    taken    to    , 
suction-pipe   line   1.. 
when    the    su 
or  17  feet.     The  less  the  sin  tiot 
the    shorter   the    pipe,    therefore,    thi 
ter;  and.   except   under  extraordinary 

ly    h  1  1    should    no 
ceedi  d. 

\   1  wo  stage   pump  would  be 
lie    lift    given    C 115    feet), 

if    \  I.  vi    of    '  in.  ii  in  y,    tl  ■ 
Miiieal    head    fi  ir    a    single  sta 
being   about    100    feel  :    but    1 
di  mbt  if  the  two  stager  would  in 
suction   head   available   to   any 

It'    Mr.    Corwin    could 
nearer  the  water  level   tin 

to    be    an    ideal    one    for   a   two 
-mall-diameter   pump. 


AND  1 


ing   conditions,   my   answer 
"No." 
S.  Leese. 
'  mil. 


Corwin  teniber   21    is- 

g  il-pump 

till1  SUC- 

Jit    that 

■  tin-  pump  111 
■  t   mercury. 

ating    pump    for    any 
.1-    well    at    a 
head. 

ly  true  under 

ns  include  the 

tion    pipe. 
imp    has    a    positive 
l  1  nl    without    any    water    at 
■  mm  dependi 
nee   and    slip   of   the 
.'1    the    slip    might    he 
the    strokes     might    be    in- 
fill   pump    about    the    same 
.  .iter. 

al    head    i^    increased.      But 
that    the    tailing    off    in    ca- 
ter if  tlu-  additional  head  is 
suction   rather  than   the  dis- 
perate  at  all  at 
it  there  is  chance  for  much 
head<  a  con- 
might    m  t    interfere 
of    the    pump    except 
f   water 

■  at    the    high  suction    lifts, 

•  e   additional   amount 

r  which    must    leak   through,    the   air 

upy    a    much    greater 

to    the    air    leakage    which 

find    in    prac- 

the  air   which   is   naturally   contained 

lr    will    displace    tl 

in  capacity  although 

t  ugh  the  pump  is  t' 

the    water.      If,    1 

irregular,    the    pump 
nly    and 

lift     is 

for  a  higher  lift  than   thai 

• 
i'  pump  1 

.  en  with 
lr  pump  build 
c  number 

twenty 
■  ■'  r    suction    lift 

<•    fact    that    reciprocating-pump    re- 


pumps 

cylind)  - 

build   a 

.ind    in- 

■ 
pumps    will     give    months    and 

.1     bronze   im- 
They    rcquil 
tention    and    tl  knowing 

there  would  be  a  reliabl  water  at 

all  times  rry  of  repaii  5, 

v  ..u  u  in  over  Mr.  ( 'orwin 
that  under  proper  conditions  tlu 

1    for   such   a   service. 
K.    Pratt. 
Lynn, 


Cooling   the  Exhaust  of  a  Gas 
Engine 


S.   M.    Dunn,   in   tlu-   October    12   issue. 

evidently  overlooked  t   in   the 

steam-engine  example  which  he  cited,  the 

net   the   same   in   the 

Whereas  the  engine  may   have  the  same 
apparent    expansion    curves,    whether    op- 
erating with  or  without  a  1 
is   not    actually   the   case,    for   that   part    of 
the    expansion  vn    at    the    end 

of  the   indicator   diagram   as  an 
irately    vertical    line    is    longer    when    the 

n     which 
takes    place    within    the    cylinder 

sure    (1 

the    cylinder 
Theri 

within      1'  cylinder 

d    in    1 


■ 

tsidi     the 
ing   the 
I- 
••  alone  and  without 

raph  of 

that    there    ;.\    a   vacuum-produc- 

true.      Howei  •  r.  as  to  the 
:iis  into 
pening    ior  an 
interestitij 

nginc    in    which    the 
1    square 

The     exhaust 
into  the 
atmosphere       With    the   drop   in    pi 
from  the  30-pound  inil  d 

mad.  impulsiv .  From  the 

cylinder  led    within   the   limits 

g    exhaust    pipe    of 
section   and   thej    will    endeavor   1 

■  maining 

within    tin     cylinder. 

•1'   in   the 

m   at   the   exhaust    t 
Suppo  ling    fluid    is    mixed 

with  tli'  mt.  The 

1  ami  therefore  de- 
prived the  energy  which  is 
serving    So    usefully    ill    trying    to 

volume  ed.  With  le~s  volume 

there   will    neci  -eh. city 

throng]  and    the 

momentum    of    the    moving    charj 

the    suction — is    de- 
ling  water    !  : 
taken  i".  by  the  exhaus 

and   cat  0    that   the    resulting 

•    is    much    1' 
otherwis  seem  thai  b) 

sing  its 

II.    B.    Srn.z. 
Penn. 


Condenser  and  Cooler  Installation 

to    W.    E.    Turner's 

ttion,"    in    the 

r,  1  think  his 

the  pond 
plans    to 
ight  that 
he    will 

the  4- 
!>ut  the 
the  sur- 
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mber  -•. 


ind  have 

■ 

ws  them   in  the  <lia- 

ibout  45 

upward.     This  will  make  a  much 

i  Tin-    than    plac- 

pipe  under  the  water.     Although 

it  is  true  that  tin    hot  water  will  tend  to 

-    advantage    i«    more 

for  by   the 

les    in    contact    with 
the    water    in    the    lake:    ami    the    water 
should  In-  taken   from  the  middle  ami  the 
condenser. 
I.    II     Jacobucci. 
Rawlins,  V, 


been   found   by  experiment   to  be   a   safe 

the   sliding    of   ash   mi    mi 
Details  of  the  piping  ami  devices 
fur    wetting    i  '    producing   a 

draft   are  omitted,  a-  the)    are  explained 

in  full  in  the  previous  article.  The  fact 
that  there  are  two  ash  OUttakes  could  be 
remedied  by  placing  a  dun,    so  thai   the 

om   the  smaller  tank   would   bi    de 
I   under  the  larger  one. 

W    T.  Dai 

Ithaca.   X    V 


Boiler    Room   Ecomomy 


Ash   Separator   for   Suction   Ash 
Conveying   System 


In  a  recent  issui  an  admirable  article 
save  the  details  of  a  suction  ash-conveyer 
system.     To  prevent  the  ash  from 

, 11   r  int..  the  suctii m  hi iw 


In  tin'  August  .?  number,  R.  Ceder- 
liloni  suggested  a  method  for  heating  the 
air  for  the  furnace  by  means  of  the 
heat    in    the    v. 

While  the  intention  is  good,  the  de- 
sign appears  to  me  to  be  slightly  at 
fault,  and  the  principal  objection  to  it 
has  been  pointed  oui  bj  I".  McMahon  in 
i  i,  i   ibi  f    i-  number,  viz.,  stral 


Section  through  A  A 

PARATOR   FOR   ASH    CONVEYER 

the  blades,  a   settling  tank   was  provided. 

omplished   inon 
lively  by  a  centrifugal  draft  producer  and 
iwn  in  the  ac- 
companying  sketch. 

A  pii  metal,  22  inches  wide 

-ally    into    the    shap 
twist   drill   until   it  just    fits   inside   the  22- 
inch   pipe  at   B 

the  con  ur  rivets 

the  piei  the  pipe. 

Mo^t  ties  in  the  larger 

tank.  'II  lining  small  particles 

then    pa  the    pipe    B    into    the 

parating 

whirl  attained  while 
vows  the  ash   pacti- 
the    tank,   and 
finally  lodges  them  al 

air    passes    on    through    the    suction    pipe 
principle 
which  li  well  in  cerl 

separators.     If     necessary,     baffle     plates 
might  be  used. 

The     dimensions     given     are     tentative. 
The  60-degree  angle  used  throughout  has 


The  hot  gase>  would  take  the  upper  pass- 

1    the    air    the    lower    ones. 

Would    it    not    be   better  to   make    .1    box 

of  rectangular  1  n,  a  square  tube 

-  nd,  and  the  box  tilled  with 
tubes  as  in  a  surface  condenser'  Second- 
ly r  tubi-  would  be  good  enough 
and  would  nol  cost  much.  The  waste 
gases  could  flow  through  the  tubi  -  and 
the  air  throng':  urrounding  the 

I  he  air  Ci  lUld  enter  the  li'"-.  .it  1  hi, 
end  and  leave  at  the  Other  end  at  the 
top.  If  the  gases  entered  the  tubes  at 
that  end  of  the  box  from  which  tin  air 
left,  we  would  have  the  benefit  of  the 
contraflow    principle. 

The   sketch,   which    is   a   plain   view,   will 

j     the    idea.      The    sides    as 

well   as   the   top   of  thi  Id  be  1  ipi  tl 

0   as   to    facilitate   tip     -  nter 

ing   and   the   leaving   of   the   air. 


\    point    to   be    considered    in    , 
with     heating     of    the    air    by     ll 
S.ises    is    lb,    effect    the    reduction   of  «. 
p,  ralure    of    the    gases    will    ha\ 
draft.       I  In     mi.  1  p. ,   ing    of    this 

I,  e    w  1  mid    also    1  eiard    the   dr. 

flier,     an     not     main     plants    in    \|m 
such  a  :ld  he  practicable  ■ 

sting  the  draft   b\    .,,,,,, 
means. 

However,     there     are      several 
blow.r,    on    the    market    which 

installed. 

An     inexpensive     scheme     wouli 
run    a    pipe   to   the    top   of   the    hoilei 
and    tints    supph     the    hottest    air   ii  £ 

room     to    the     furnace         I  bis       : 

suit    in    considerabl m mi\    and 

dentally  make  the  boilct    room  more 
fortable. 

\    common     idea    is    that    the    ecn 
resulting    from    heating    the    air    by 
is    i\uc    to    the    return    of    heal 
to    the    furnace,    whereas    there 
that  it    is  due  to  the  bitter  comhustii 
lulling   from    the   higher   temperatun 

In  an  experiment  1  onducti  d  for  tli, 
pose  of  finding  the  best  way  to 
powdered  coal,  and  reported  in  P 
May.  1004,  the  air  was  heated  to  71 
grees  Fahrenheit,  and  the  increased 
oration  resulting  therefrom  amount 
about  m  ounces  file  air  in  this 
was  heated  by  running  the  air 
through  the  furnace,  thus  taking  th(  •' 
from    the    furnace. 

Someone  should  construct  an  air  1 
and  report  results  in  Power  so  lit 
will   ail  know   what   to  do. 

R.   McLai 

Berlin,  Ont. 


Safety   Cams  and  Trip  Col 


In      July      jo      number,      I..      K 
states    that    he    does    not    agt 
statement,    published    in    issue   of  Ji 
because,    he    says,    "the    remark    ref, 
a    "single-eccentric     Corliss     engine. 

An    engine,    either    single 
centric,    is    not    correcth    adjusted. 
valves  are   not    disengaged,  or  tripp 
the    trip  collar,    when    the    valve  gcr  I 
reached   its   full  travel,  with  the  go* 1' 
down  on  the  safety  rest. 

Lei   us  consider   Mr.   Roundy's  retl 
assuming   that   the  engim    is  pi  rfi  i : 
justed    except     for    the    trip    collar 
safety    cams.      The    trip    collars    a 
back   so  that   when   the  governor 
on    the    safety    rest     in    the    positic  |< 
starting    the   engine,    that    is.   the  pi 
where  the  engine  should  receive  it- 
mum    amount    of    boiler    pressure 
latest    point    of    cutoff  -the    valve     i 
tripped    but    is   held   on   by   the 
is  closed  by  the  valve   L'car  on  its    Of 
stroke     (and    not    by    the    dashpot)  foM 
giving    a   point   of  cutoff  near  the  1 


igog 
n    stroke    and, 

Ive   year,   it   i-  a   slew   out  - 
itinded,   sloping   Hi 

.  the  trip  collar  comes  int.  ■ 

us  true  man- 
■ng  the  point 

loads  on  the  engine.  Mr. 
that  this  is  the 
"t  for  a  single-ecc  ntric 
ir.  I  say  it  is  ni  t  While  it  is 
-intent  quite  within  the  limit  of 
valve  sear,  yet  I  claim  it  is 
i  bad  practice  and  one  that 

ntric    valve    gear    is 

adjusted,  excepting  the  trip  col- 

t    ;i<    stated   before, 

90  degrees   plus    the 

■  advance  ahead  of  the  crank ;  it 
set   exactly  90  degrees  ahead   of 

•  this  would  give  a  late 
,nd  no  compression,  while  a  small 

•  advance  allows  the  exhaust  to 
t   and   gives   a   small   amount  of 

\ssuming,  then,  the  ec- 
-et  00  degrees  plus  a  slight  angle 
ice  ahead  of  the  crank,  when  the 

•  being  started  the  valve  will  be 
.   the  valve  gear,  and  not  by  the 

because  the  trip  collar  docs  not 
n  ith   the  toe  of  the  hook  :•  hence 

•  of  cutoff  will  be  near  the   end 

and  because  the  exhaust 
»ns  a  trifle  before  the  piston 
its  full  travel,  almost  boiler  pre-- 
thausted  to  the  atmosphere.   This 

■  continues  until  the  governor 
fficiently  to  bring  the  trip  collar 
y.  then  the  valve  is  tripped,  and 
'  by  the  dashpot ;   then  the  valve 

before  one-half  of  the 

-  ke  and  the  steam  expands  for 

nee  of  the  stroke,  and  when  the 

valve    opens,    the    pressure    ex- 

1  the  atmosphere  is  considerably 

to    the    expansion    of    the 

are  three  events  in   each   stroke 

•  engine,  that  are  positive 

if   speed   and   load : 
admission,  release  and  compres- 
he  one  point  or  event  in  the  steam 
•ach   stroke   that   is   vari- 
the  point  of  cutoff,  and  the  only 
between  the  two  types  of  valve 
rather     the    only    difference    in 
1   distribution    between    th 
'    valve  gear,   is   in   the    rai 
nt  of  cutoff. 
n<$le    eccentric    is    limited 

!    the   piston    stroke. 
double  eccentric  will  cut  off  up 
the   piston    stroke. 
e  duty  of  the  govern 
I   of  cutoff   to   suit   the    require- 
me  s    of    the    engine    according    I 
vatmg   conditions   of   the   load. 


I'»  >\\  ER  AND    I  Ilk   ! 

■ 

■ 

If  thi 

•  cutoff   will 

but  ma)    vary  a  I 
ither   of  this 

"trie;     but     the 
ach  and 

and    this     latest     point     of 
cutoff  will  be  obtained  when  the  . 
is  down   on   the  safety    rest.      In   -: 
Hon    the    trip    collar 

when    it    has    reached    its    extreme    travel 
in  the  direction  that  opens  the  ■ 

if  the  trip  collar  is  set  back  from 
this  correct  position,  and  is  adjusted  as 
Mr.  Roundy  states,  the  governor  has  no 
control  of  the  point  of  cutoff  beyond  the 
point  just  stated,  yet  the  engine  gets 
boiler  pressure  or  the  latest  point  of 
cutoff  is  near  the  end  of  the  piston 
stroke;  this  condition  then  means  that  the 

flf    is    say.     ; 
piston    stroke    while    the    latest    point    of 
cutoff  controlled  by  the  governor  is  $i  of 
the   piston   stroke. 

When  an  engine  running  in  this 
tion  is  loaded  so  that  the  governor  stands 
in  a  position  that  just  trips  the    . 

pi  nine    the    valve,    the 
least  addition   to  the  load   will   ca 

r  to  drop  and  throw  the  trip 
collar  out  of  duty  and  the  la 

•  comes  almost  full  stroke;  this 
gives  a  tremendous   thrust 

for  a  few  strokes  and  the  g 

much  too  high ;  the  point  of  cutoff  being 

too  early,  down  comes  tin 

li  w    again.     Just   as  engine 

has  this  heavy  load  on.  the  governor  will 

hunt,    and    the   speed   of   the    engine   will 

be  unsteady.     It   is  because  the  governor 

has  not  full  control  of  the  point  of  cutoff 

at  all  times. 

With  the  double-eccentric  valvi 
the  latest  point  of  cutoff  may  bi 
the  piston  stroke,  and  lie  under  the  con- 
trol of  the  governor  at  all  times,  because 
the  exhaust  valves  are  operated  by  one 
eccentric  and  it  is  set  in  the  same  posi- 
tion as  the  one  eccentric  in  the  single-ec- 
centric valve  gear,  while  the  steam  valves 
are  operated  by  a  separate  eccentric  and 
this  eccentric  can  be  n  angle 

of  advance  ahead  of  the  crank  sufficient 
to  remove  the  lap  from  the  stean. 

•  the   valve  the  am 
Thus    the    valve    . 

steam  v.  :  i   :n  the 

the    trip    collars    arc 
valve  when   it   reaches  this   •■ 
the  dashpot  closes  the   valve 
the   piston   reaches   full   str 
I   hope   I   have   satisfactorily   ex| 


bandied 
i!i  types 

that  when  the 

utreme  positi 

am    and    cannot    pick 
UP  ,l"'   •  M  it;  hence.  1 

and   the 
must  stop. 
\\  lien     a     Corliss    engine     is     correctly 
d    it    is    an    impossibility    f 
ice:  that  is. 
mechanical     derangement     occurs     in     the 

I"    July    27    number,     W      E.    Crane 
undertakes  t..  explain  how  I 

of  cutoff  at  y4  of  the  piston  stn  ki 

it   is   impossible   to  get   a   ; 

lie    piston    stroke    when    1 
centric    is    set    00    degrees    ahead 
crank.     If  a   steam-valve   eccentric  is   set 
the   crank,    and    the 
1  correctly,  the  valve 
ripped,    exactly    when 
-troke. 
•N"w-  expect  us  to  accept 

that    the    valve    is    so    - 

moved  another 
the  valve  is 
■ 
the    dashpot    I  •.     t His    result. 

but    not    if   he    has    In  ■.    rking 

well.      We   are    positive   that    Mich   a   late 
!  cutoff  cannot  be  obtained  when 
ntric  is  set  00  degrees  ahead  of 
the   crank,    unless   some    trick    is    worked 
1  11  the  dashpot. 

Harry   W.    Benton 


How  Shift  Changes  Waste  Money 

I  have  read  J.  M  Whitham's  article. 
"How  Shift  Changes  Waste  Money," 
September  jt  issue.  The  remedy  given 
is  to  permit  no  fireman  to  wash  and 
until  his  relief  has  gotten 
into    fir-. 

v.  Mr.  Whitham  ad- 
mits in  his  article  that  the  firemen  are 
tired  after  their   long  hours   of  lab 

ntly,    if 
I  during 
morning  and  evening  chat  l 

Whitham,   instead   of   increasing 

ive    the    true 

it    in    an    editorial, 

hi,  client,  ac- 

!y ' 

Albert    I.     Anderson. 
!  iska. 


Saving    by    Throttling    Steam 


W.    E.   Crane 
it    100 

rfute,  is  throl 

I   10  de- 
havc  a 
per  cent,  at  a  pressure  of 
he  attempt?  I 
throttling    '  -    il  w,n 

superheated.  Evidently  Mr.  Crane 
thinks  a  degree  Fahrenheit  and  a  Br.tish 
thermal  unit  are  one  and  the  same  thing 
for  he  mixes  them  indiscriminately  and 
non  that  is  meaningless. 
The  total  heat  in  a  pound  of  steam 
at  a  pressure  of  ioo  pounds  absolute,  as 
given  1  -  "81.4   B.t.U.,  while  at 

80  pounds  it  is  1 176.4  B.tu.,  which  gives 
47  Btu.  available  for  evaporating  the 
2  per  cent,  moisture  The  latent  heat  of 
evaporation  at  80  pounds  is  8953  B.t.u. 
for  one  pound  of  steam  or  17.9  B.t.u.  for 
002  of  one  pound,  which  shows  that  the 
amount  of  heat  available  is  only  about 
cent,  of  that  necessary.  The  final 
result  would  be  an  evaporation  of  0.0052 
pound  of  water  or  a  quality  of  98.52  per 

cent.  „ 

\V.    L.   Durand. 

Brooklyn,  N.  V 


P<  iWER  AND    IUI--   ENGINEER. 

making    a    few  ich    8ave 

ta,     which     1     presented     to 
Since    then     we    have 

been  getting  good  oil. 

C.   E.  Nigh. 

Morgantown,  W.   Va. 


Cylinder  Lubrication 


The  writer  has  charge  of  a  power  plant 
containing    four    compound   engh 

,0  by  16  and  two  16  and  27  by  16. 
The  engines  were  equipped  with  ordinary 
sight-feed  lubricators  and  a  cheap  grade 
of  cylinder  oil  was  used.  After  some  time 
and' some  strenuous  kicking,  we  got  a 
good  grade  of  cylinder  oil  and  cut  the 
amount  down  at  least  one-third.  Then 
after  a  time  we  equipped  the  engines  with 
a  force-feed  pump  and  cut  the  amount 
n    one-half. 

perate  one  18  and  30  by  16  engine 
at    220    revolutions    per    minute,    twenty 
hours   per  day.  one   16  and  27  by   16  at 
tions    per   minute,   twenty-four 
hours,  and  the  others  fourteen  hours,  and 
use  on  an  average  of  l  quart  of  cylinder 
■r   hours.     We   find   that 
our  engines  are  well  lubricated;  and  what 
n    save    from    the    exhaust    is 
filtered  and  used  over  again  in  the  crank 
find  it  more  economical  to  use 
uality  and  less  quantity,  especial- 
high-pressure    steam,    and    the 
difference  between  a  good  grade  and  poor 
grade    can    be    noticed    in    the    drippings 
the   exhaust  line. 
I    was   at    one   time    compelled    to    use 
a  cheaper  grade  of  oil   'one  of  the  "just 
,1  knew  that  I  would 
have  a  hard  time  to  convince  the  manage- 
ment that  it  was  not  suitable.    1  used  the 
oil   for  some  time  and  noticed  the  effect, 


1  think  that  this  is  the  most  important 

of  the  day  to  operating  engineers. 

1  run  an  1?  and  .*  by  4-1  cross-compound 

condensing   engine   at    7-    n 

minute,   and   in   twelve   hours    I    use   just 

1     h,sh- 

cylinder  oil  made  by  tl 

1  .,1  Company.  1  have  not   ; 

si    how    little    1    could    gel 

with    but   I   know   that   when    th« 

cted,  over   two  and  a  hal 

itered  the 

piston   on  the   low  ^ 

said'  "I  will  leave  this  just  a  trifle  high. 
In  about  three  or  four  weeks  you  will 
have  to  rccenter  it,  as  it  will  wear  so  as 
to  get  too  low." 

[did  not  think  the  piston  was  getting 

50   I    ran   the   engine   day  and  night 

ears,   when  we  had  a  break   m 

Erame  a1  the  crank  end.    We  had  the 

same  man  from  the  shop  to  replace  the 

ken    part.      We    put    the   low-pressure 

„  in  and  I  told  him  to  center  it  and 

,,   much  wear  there  had  been  in 

two  years.    He  went  over  it  and  reported 

that  it  still  was  a  trifle  high. 

Now,  should  I  destroy  that  record  by 
trying  to  see  how  little  oil  I  could  get 
alone  with,  or  should  1  still  use  the  same 
amount?  The  cost  may  be  13  or  14 
cents  for  twelve  hours'  run.  I  should 
hear  from  others  on  this.  Some 
may  think  that  the  men  who  made  this 
examination  are  dead,  but  they  are  not. 
They   are   alive,   and   ready   to   testify    to 

these  facts. 

S.   p.   Eaton. 

Kansas  City.  Mo 


Two  engines  in  one  plant,  one  a  Greene, 
-0x44.  the  other  a  Harris-Corliss,  24x48, 
both  making  too  revolutions  per  minute 
use  each  1  pint  of  cylinder  oil  per  day  of 
ti  hours,  or  7  to  8  gallons  per  month 
for  both  engines.  With  this  allowance  of 
oil  the  cylinders  are  always  found  to 
have  a  good  coating  of  oil. 

her  plant  having  a  pair   of  24x48 

engines,  coupled  together,  making 

10-    revolutions    per    minute,    run    on    a 

pint    of   oil    per    cylinder    per   day    of    n 

hours. 

At  another  plant  having  a  4°x54  tan 
dem-compound  engine.  Porter-Allen  type. 
making  75  revolutions  per  minute,  run- 
ning 24  hours  a  day,  the  daily  consump- 
r  both  cylinders  is  one  gallon. 
These  amounts  could  perhaps  have  been 
d  still  further  without  danger  to 
the   engines. 

I   was  much   interested  in   reading   Mr 
Crane's  article  in  the   September  7  issue, 


iber  2,  191; 

with   him   in   what    he   says   in   reg 

I   engine  vab 
and   remedy.     Trying 
troubles  by   using   great  quantities  o> 
is  like  wiving  a   patient   medicine  when 

Engineers    sometimes    tind    i! 

their    valves    run    quietlj    '■ 

cylinder     surfaces,     when     exami 

found    to   be   dry.   even    when    us 

This  is  due  1 

team   is   very   wet  and  the  1 

1        V-    Mr.  ("r 

compounded   with    some   animal 
0  as  to  form  an  emi 
ure   in   the   steam   and   enab 
to  the  surfaces.     Petroleun 
has  no  affinity  for 
,  the  cylinder  it  would  be 
right    through    with    the    steam,   1 
customary  to  combine  a  fatty  oil 
petroleum   cylinder    stock.     Tallo 
usually  used  for  tins  purpose;  tfi 
oi]  that  is  expressed  from  the  ta 
,      known    in    the    oil    trade    as 
tallow  oil. 

Where  the  steam  is  fairly  dr 
to  6  per  cent,  is  usually  sufficient 
good  service,  but  where  the  steam  1 
wet  a  larger  per  cent,  m; 
The  writer  has  known  of  one  in 
the    case    of    a    large    coi 
where  a  compound  of  5  Per  ccnt  l 
low  oil  gave  excellent  results  in  tl 
pressure    cylinder,    but    the    low 
cylinder  was  always  found  to  b 
a'fter  using  an  excessive  quantity.    - 
increasing    the    content    of    tall 
,o   per    cent,    overcame    the    1 

;  after  using  a  very  mode:   I 
of  oil  the  cylinder  and  valve  surface'  I 
found  to  be  well  coated  with  oil. 

Engineers   should  learn   to  make"' 
own   tests   and   experiments   and  tr 
no  better  place  than  right  on  the.  » 
engines  and  pumps.    But  first  they   I 
know   something  about  the 
the    oils    they    are    using,    the    &B 
flash    test,    viscosity,    etc.     Not   tn    - 
relative  lubricating  value  oi 
be    determined   by   them,   an 
one   can    determine    by    the   result 
calorimeter  alone  what  is  the  row 
able  and  economical  coal  to  use;  b' 
are    of    assistance    in    comparing  < 
with  another,  and  as  these  tests  are  «P 
and    easily    made    every   engineer    ■ 
have  a   set  of  instruments   for  th  ■ 
pose.     A  saponification  test  to  del  I 
the  per  cent,  of  animal  oil  in  a  c 
oil,  however,  involves  some  knowU  » 
chemistry,    and    unless    one   has 
paratus  at  hand  and  has  had  some  T 

ence  in  this  work  it  would  be  bet 
cheaper  to  send  the  samples  to  a 
for   analysis.  ^     . 

Boston,  Mass. 


igog 
Iphia's   Manufactured    Coal 

i\ 

■  :i.  that   the   p 

;   a   great   many   people   actually 
nd  think  that   the   Quaker 

all   this,   and   then    some.      There 

hut   impressions   depend    largely 

and    in    my    way   of 

Id    appear    that    most    of 

I  opened  their  mouths  and 

s,    and    missed    much    of 

t   any  rate,   it 

tainty  that  most  of  them, 

re  of  us  are  in  tiie 

ight,    have    never    heard    of    the 

Manufacturing 
d  the  wonderful  heat-giving-  qual- 
i    blockettes.      The    blocks 
nch  thick,   are 
:  dinary    run-of-mine    coal 
treated    with    live    different 
according   to    William   J. 
■  insulting   engineer   of  the  com- 
il   burn    twice   as   long   and   give 
h  heat  as  an  equal  weight 
st  hand-picked  anthracite.     The 
was  not   willing  to  agree 
pound  the  blockettes  con- 
twice   as   many   heat   units   as   the 
',   but   backed   up    his    claims   by 
is  anecdotes  which  may  be  of  in- 

was    a    test    on    an    Elmira 

'.ducted  at  Reading,  Penn.    With 

bituminous  coal,  a   steam   pres- 

40  pounds  and  a  water  pressure 

pounds,    gage,    were    obtained    in 

nutes ;  but  with  the  fuel  made  by 

ites    Coal     Manufacturing 

■■.   it   only  took   one-quarter  of  a 

to  raise  80  pounds  steam 

ami    a    water    pressure    of    300 

est  on  the  blockettes  was 

-'5  minutes,  and  without  any 

1  firing  the  boiler  blew  off  at  80 

pressure  the  greater  part  of  the 

.    the  bituminous   coal   had 

of    an    exhaust    blower, 

blockettes   this   apparatus 

into  service. 

"    test    was    made    with    equal 

s  of  manufactured   fuel  and   the 

■   'and-picked  anthracite  in  two  stoves 

h    the    conditions    were    identical, 

'he   same    draft,    same   make    of 

1  everything  as  nearly  alike  as  it 

— ible    to    have    it.      A    committee 

■inted   to  conduct   the   test,    and, 

ac  rding  to  their  report,   the   anthracite 

-ix   hours,   leaving   28.5   per  cent. 

manufactured    coal    burned    12 


nd  .to  minutes,  and  only   14.2  per 

ish  remained  in  the  stove.     The 

f  _  determining    the    evaporative 

quities   of   the   two   coals    is    still    more 


1''  »V\  ER  AND   I  in-;  ENGINEER 
.    kettl 

unfortunately    the    committee    in 

8<  in,   and   the;. 

using   1. 

ted,   and   upon 
that   the  kettle  on  the  oil,. 
tin    hand  picked   anthracite   was 
still    half    lull    of    water.      Such 
stantia]   evidence   pi  ively   to 

mmittee  and  also  to  Mr.  \\  ilson 
that  the  manufactured  fuel  had  double 
the   efficiency   of  the  anthj 

The  superiority  of  the  manufactured 
c°al    was  irmed    by    a    certain 

citizen  of  Philadelphia,  who  started  his 
:.  in  the  evening,  using  only 
one  hod  of  the  manufactured  coal,  and 
next  evening  the  lire  was  still 
burning.  Ordinarily,  three  buckets  of 
re  required  for  the  same  service, 
questioning  as  to  how  such 
wonderful  results  could  be  obtained,  it 
was  at  once  made  evident  that  the  process 
of  manufacture  was  a  secret,  and  the  only 
information  forthcoming  was  that  the  coal 
anically  treated 
and  mechanically  and  chemically  mixed." 
No  special  urging  was  necessary  I 
out  the  statement  that  the  coal  was  a 
far  superior  fuel  for  anything, 
ing  to  the  test,  it  excelled  for  domestic 
IS  the  best  fuel  with  which  to 
generate  power,  and  in  the  manufacture 
of  steel  had  exceptional  merits.  If  the 
coal  were  sold  at  the  same  price  as  an- 
thracite, the  company  would  easily  make 
too  per  cent,  profit,  and  furthermore  could 
guarantee  that  its  coal  would  do  twice 
as  much  work  as  the  best  selected  an- 
thracite. \'.<t  only  this,  but  the  blockettes 
would  not  produce  smoke,  and  the  death- 
dealing  gases  common  to  anthracite  and 
other  fuels  would  be  entirely  burned  in 
the  furnace. 

It  appears  that  the  company  is  now 
erecting  a  large  plant  on  the  Schuylkill 
river  to  manufacture  the  coal  which  will 
be  brought  from  a  mine  about  100  miles 
distant  through  a  pipe-line  running  the 
entire  distance.  The  coal  will  be  pul- 
verized at  the  mine,  and,  with  water  as 
a  carrying  medium,  will  be  conveyed  from 
the  mine  to  the  works  by  a  series  of 
pumping  station-.  According  to  Mr.  Wil- 
son, the  plant  will  be  ready  for  service 
within  a  comparatively  short  time,  prob- 
ably four  months  at  most. 

It  may  be  of  interest  to  look  back  a 
few  years  and  review  some  of  the  com- 
pany's past  history;  for,  according  to  the 
"Philadelphia  Press,"  the  company  was 
!  in  1903,  and  its  origin  is  not 
nearly  as  recent  as  might  natural! 
been  expected.  In  September  of  1906.  W. 
formerly   "f    R 

bartered 
under  the  laws  of  the  District  of 
Columbia,  and  issued  a  capital  stock  of 
1.000.000  shares  at  a  par  value  of  Si  each 
Of    these    600,000    shares    were    held    by 
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t*»ggart,  tock,   and 

II    on    the 

■ 

plant   111   Frankfort) 

Id    turn    out     100    tons    of    coal 

■  was  i" 

I  the  culm  pile,  its  initial 

ompanj 

market 

(On  S.lll: 

t    Of    an 

. ,  pro  -     -   ■ 
ion,     With  such  alluring  figures,  a   nuin 
■  :i-  obtained   for  the 

si>  ck  and  In  the  summer  of  1907  about 
$70,000  worth  had  been  disposed  of. 
Prospective  customei  d  to  the 

office,   which    was  located   at    1335 
street,   anil   demonstrations,    evidently   of 
incing  characti  n.    The 

same  office   is   in  use  today,  and 
of  two  very  ordinary  rooms,  one  in  which 
the    tests   are    conducted,    and    the    other 
serving  as  a  private  office. 

I  lers,    however. 
became  d 

13    the  company,   and   en    August   7. 

■  1  r.  Taggart  was  arrested  on  com- 

ner,   of    Phila- 

$1550   in   the 

enterprise.     The  president  was  accused  of 

selling   stock 

false  pretenses.     To  allay  the  fears 

of  the   stockholders,   it  api>> 

;  often  referred  to  a  promising  of- 
fer from  a  great  syndicate  of  $75,000,000. 
This  had  been  refused  for  he  confidently- 
expected  $100  per  share  for  the  same 
-tock  that  he  had  been  selling  for  $1  to 
all  who  would  buy,  and  even  as  low  as 
40  cents. 

On   August  q,   1907,  the  company  went 
into   the   hands   of  a   receiver,   and   Tag- 
gart   was    sent    to    Moyamensing    prison 
ISOO  bail,  which  he  was  unable  to 
obtain,  although  president  of  a  company- 
capitalized   at   $1,000,000.     The   case    was 
1   for  some  time,  and  on  May   1. 
1908,  Judge  Barratt  directed  that  a  verdict 
of  not  guilty  be  found  in  favor  of  Tag 
gart.     Witnesses    had   testified   that   Tag- 
gart notified  the  shareholders  that  he  had 
•  red    $75,000,000   by    a    syndicate 
to  sell  out,  that  he  had  paid  $5000  for  the 
secret  process  of  manufacture,  that  he  had 
obtained  a  contract  with  the  Philadelphia 
&  Reading  railway,  and  that  he  was  ne 
I  with  the  Government.  The  head 
of  the   syndicate   turned  out  to  be  J.   H. 
Wilson,     janitor     of     a     salvation     army 
quarters  across  the  street  from  the  office, 
and  in  the  opinion  of  the  judge,  the  whole 
I  .  ive  intelligent 

However  this  may  be.  evidently  the 
company  is  again  on  its  feet,  and  doing 
in  the  same  old  stand,  with  tin- 
same  line  of  talk  in  regard  to  thi 
plant  it  is  going  to  build,  and  the  enor- 
mous profit  it  will  make  from  the  manu- 
facture ami  -ale  of  the  coal. 
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High-Pressure   Rre-Service    Pumps 
ol  New  York  City  * 


iderable 

the    pumping   machii 

istrict  extend- 
i  from  lire  City  Hall  to  Twenty- 
approximately,   from 
s!i    river   to    Second    avenue.      It 
comprises  about   55   miles  of  extra-heavy 
main,   from    12   to   -4   inches   in 
diameter,    with   8-inch    hydrant   branches, 
and  two  pumping  stations  so  located  that 
.  er    can    be    in    the   center   of   a 
conflagration.     At   the   present   time   the 
pumping    stations    have    a    combined    ca- 
f  over  30,000  gallons  per  minute, 
delivered    at    a    pressure    exceeding    300 
per  square  inch. 
The  two  stations,  known 
voort     pumping     station,     located     near 
Gansevoort    market   on   the   North   river, 
and    the    South-street   station   located   on 
the   corner   of   Oliver   and   South   streets 
near  the  East  river,  are  identical  in  con- 
struction   and    equipment,    either    station 
being    large    enough    for    eight    pumping 
units.    There  are  now  five  units  installed 
in  each  station,  consisting  of  Allis-Chal- 
mers  five-stage  centrifugal  pumps,  driven 
by  Allis-Chalmers  induction  motors,  and 
the  necessary  auxiliary  machinery.     The 
motors   and   pumps   are   alike,   and   their 
parts    are    interchangeable.    The    pumps 
each    have    a    specified    capacity    of    3000 
gallons  per  minute  of  sea  water,  working 
with   a  suction   lift  of  20  feet  and  a  de- 
livery pressure  of  300  pounds  per  square 
inch.     The   actual    capacity,   as   indicated 
by  a  24-hour  test,  was  about  30  per  cent, 
in  excess  of  that  specified. 

Each  pump  is  direct-connected  to  its 
motor  by  a  flexible  coupling,  which  takes 
care  of  any  variation  from  alinement.  The 
motors  are  of  the  constant-speed  induc- 
pe,  three-phase,  25-cycle,  6300  to 
6600  volts,  designed  to  operate  at  about 
740  revolutions  per  minute.  They  are 
of  the  wound-rotor  type,  and  in  starting 
an  iron-grid  resistance  is  connected  in  the 
secondary  circuit  and  gradually  cut  out 
,  by  means  of  a  handwheel  on  the  motor 
■oard  panel. 
The  specifications  require  the  motors 
to  have  sufficient  starting  torque  to  at- 
tain full  speed  between  30  and  45  seconds 
after  starting,  with  a  current,  not  ex- 
ceeding 150  per  cent,  of  that  used  when 
the  motor  is  working  under  full  speed. 
Each  motor  was  required  to  de 
less  than  800  brake  horsepower  when 
using  current  of  6300  volts,  25-cycle,  and 

act   of   papei 
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under   tl  have   an   effi- 

.     per    cent.,    a 
power   [actor  not  less  than  93  per  cent., 

and    a    motor    slip    not     in 

•nps  arc  wati  1  d  bj  a  pis 

ton  connected  to  the  last  impeller,  and 
upon  which  the  water  pressure  acts,  but 
should  any  additional  end  thrust  occur,  it 
would  be  taken  up  by  the  hall  bearing 
provided  in  th<  bearing. 

The  specifications  lor  the  pumping  sys- 
tem provided  for  an  endurance  test  of 
each  motor  and  pump  lasting  24  hours 
without  stop,  during  which  time  the  ca- 
pacity and  efficiency  of  the  pumps  and 
motors  were  to  be  determined.  The 
specifications  provided  for  making  the  test 
with  sea  water,  but  this  was  later 
changed  to  a  test  with  Croton  water 
under  the  conditions  of  actual  use.  With 
Croton  water  the  efficiency  guarantee  was 
71   per  cent. 

The  original  specifications  called  for  a 
capacity  of  3000  gallons  of  sea  water 
per  minute,  against  a  discharge  pressure 
of  300  pounds  per  square  inch  and  a  suc- 
tion lift  not  exceeding  20  feet.  The 
total  increment  of  pressure  is  equivalent 
to  308.66  pounds  from  the  intake  to  the 
delivery  side.  The  Croton  pressure  varies 
at  the  stations  in  different  parts  of  the 
day  from  about  40  to  13  pounds  per 
square  inch,  and  is  affected  by  the  amount 
of  water  being  drawn  from  the  mains. 
Consequently,  to  meet  the  requirements, 
the  delivery  pressure  would  need  to  be 
308.66  pounds  in  excess  of  the  intake 
pressure.  There  was  also  a  further  cor- 
rection from  the  fact  that  sea  water  is 
heavier  than  fresh  water,  and  this  cor- 
rection under  maximum  conditions  might 
amount  to  2j4  per  cent. 

The  discharge  of  the  pumps  was  deter- 
mined by  the  reading  of  the  Venturi 
meters,  one  of  which  was  located  in  each 
discharge  line.  The  modified  specifications 
also  required  that  the  efficiency  of  each 
pump  should  be  not  less  than  70  per 
cent,  and  its  capacity  not  less  than  3000 
gallons  of  sea  water  when  lifted  to  a  pres- 
sure equivalent  to  308.66  pounds.  To  de- 
termine whether  the  requirement  was  met, 
a  separate  test  of  each  pump  was  re- 
quired. 

In  the  test  of  the  South  street  station 
the  delivery  every  hour  was  largely  in 
excess  of  the  contract  requirement  of  15,- 
000  gallons.  The  smallest  delivery  for 
eight  consecutive  hours  occurred  at  the 
last  part  of  the  test,  when  the  average 
capacity  was  18,447  gallons  per  minute, 
and  the  average  efficiency  was  72.2  per 
cent.  During  this  time  the  average  pres- 
sure pumped  against  was  314.5  pounds, 
or  an  excess  of  about  6  pounds  over  the 
contract  requirement.  There  was  con- 
siderable variation  in  the  efficiency.  Dur- 
ing the  first  hour  the  efficiency  was  less 
than  70  per  cent.,  whereas  during  the 
third,  fourth  and  fifth  hours  it  exceeded 
75  per  cent. 


.... 
during  the  test   averaged   for  tin 

020,   or  about    15    p 
rating    .  heating.     1 

thus  be  noted  that  the  average  n 
i    ilu    South  si 
d    the    conti 

iii    cap;  I     In  ad    and    ellicii  v. 

the    Ganse\  1  1  in   wB 

the   same    method    Of    testing    was    ap| 

ige    for    J(    h< 
72.9  per  cent.,  with  a  variation, 

ir,   of  less   th 
■  >ne    per   cent.     The  1.  II   1> 

70  per  ..ni    during  the  first  hour.   ,■ 
was    due    to    the   opening    ol    an 
relief   valve   on    pump    No.   -',    wl 
charged  some  of  the  water  into  thi 
lion    before    it    had    been 

1     capacity    during    .  i 
secutive  hours,  when  all  the  watc 
was  passed  through  the  meters,  wai 
419  gallons,  or  aboiu    10  5  per 
that  guaranteed.     The  average 
sure  in  pounds  was -324.3,  which  is  1 
16  pounds   in  excess   of  the   contra. 
quirement.    The  average  efficient 
period    of    least    capacity    w.i 
cent.,  which  is  nearly  2  per  en 
cess  of  the  efficiency  guarantee. 
age  capacity  for  the  entin    tcsl 
gallons,  which  was  obtained  witl 
age  speed  of  753.6  revolutions  pi  1 

Immediately   after   the  close  of   th 
duration  tests  of  24  hours'  duratii  1 
test  was   run   on   each   motor   si 
which    was    continued    long   enouei 
uniform  results  were  shown  to  obt: 
to  15  readings.    These  tests  wen 
the  purpose  of  ascertaining  whetl 
were  deficiences  in  any  of  the  indi 
motors. 

At    the    South    street    station    tl 
dividual  pump  tests  showed  a  variat 
efficiency  of  from  70  to  77  per 
at   the  Gansevoort   station   of  fro 
79   per    cent.     This    variation    m 
been  due  to  the  structure   of  tl 
but   according   to    Professor   Cai 
was  more  probabK   due  in  variahl. 
past  the  balancing  piston,  or  thi 
relief  valves. 

It  will  thus  be  noted  that  the  r, 
operated  singly  showed  an  effii 
from  4  to  6  per  cent,  in  excess  <! 
average  when  operated  together.  ' 
Professor  Carpenter's  opinion  thi  ■ 
due  probably  to  less  loss  in  eddy  ci  «■ 
and  friction  head.  etc. 

Discussion 

On   October    12   the    Amercian     ;' 
of     Mechanical     Engineers    devot<   H 
evening    to    a    discussion    of   cent  «Sa 
pumps  in  general  and  in  particula  Wf 
fessor  Carpenter's  paper.  The  first  !  a» 
of    the    evening    was     Prof.    & 
Sever,    who    spoke   of   the   electric  W 
tures    of    the    Manhattan    statiot  » 
primarily  on  the  reasons  for  select : 
system  which  is  now  in  operation  A  ! 
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[nation,   it    was   tl< 
mating    current    in    preference    to 
building    a    municipal    pi  a 
wa>   thought    that    the    i 
ready,      ["he  reasons   lot 
mating  current  rather  than  direct 
Kirst,    simplicity  .    • 
nmutators    ami    bt  is] 
of;    third,    quick    starting 
-irate    in    an    emer- 
ist  of  copper  in  the 
dtribution    system    to    insure    continuity 
:e;     fifth,     lower     first     cost    of 
with     induction 
no  exposed  live  circuits   in  the 
as    there    might    be    with    dircct- 
ichines. 

ire  continuity  of  service  to  each 
^dependent  feeders  were  brought 

Edison    W 
one  from  the  No.  2  station,  and 
11  ;  also  independent 
le  nearest  substations.     In 
independent    sources    of    power 
.ided  for  each  pumping  station, 
teresting   stipulation   in   the   con- 
fided that  if  the  New  York  Edi- 
pany  should  fail  to  deliver  a  con- 
and     uninterrupted     service,     it 

■  forced  to  pay  to  the  city  $500 
:ite  for  each  minute  of  interrup- 
delay  after  the  power  supply  had 

rrupted  or  delayed  for  three  con- 

inutes. 

m    M     White,    chief   engineer   of 

-^is    Company,    of    Phila- 

-poke  of  efficiencies  of  centrifugal 

md   thought   that    there   were   no 

urate   methods    than    those   em- 

•    the   author  of  the   paper ;   but 

d     a     particular     paragraph     in 

r  Carpenter's   paper,   in   which  it 

ted  that  the  results  of  tests  showed 

centrifugal  pump  operated 

fficiency  of  from  4  to  6  per  cent. 

-   of  the  average  when   operated 

pie.     Mr.  White  could  not  see  any 

■n  for  such  performance. 

libbins  was  then  called  on  to  give 

■     lie  two  systems,  the  elec- 

i      and    the    gas-driven    station       Mr. 

•ised  the  high-pressure  system  of 

ihia  as  an  example  of  the  latter 

■tation.  and  first  raised  the  ques- 

■'■curity    of    supply 

iladelphia    the    Delaware    station 

pply  directly  from  a  30-inch 

<  line  running  between  two  large 

lers.      The    pipe    line    is    roughly 

les  long  and  the  capacity  of  this 

■  even   if  both   the   holders   were 
!e,  would  constitute  a  consider- 

ab  reserve  in  itself.  Again  no  inter- 
■pparatus  whatever,  except  main 
xisted  between  the  pipe  line  and 
nes.  The  Philadelphia  plant  can 
rectly   on   the   two   large   holders 

forteveral  million  cubic  feet  of  gas,  and 

thi  constitutes  a  very  safe  and  reliable 
I  motive  power  which  can  be  only 
I  by  the  situation  as  it  exists  in 

c»f  York,  where  there  are  so  many  sta- 


preliminarj   tn.il  of  the  Phi 

which  time  icx)  alarms  wen 
made,  onlj  four  mi 
curred  in  .1  single  unit,  that  is   I 
on  the  eleven  unit>  constituting 

I  .1  single  instant  of 
which  he  was  aware  thai  the  stati 
failed  to  respond  to  service.    Mi 

a  modi 
tied    typi  adopted 

which   would   permit   of  din    I 
to   centrifugal    pumps.     The 
vice    in    Philadelphia    was    about 
per    thousand   gallons,    and    accord 
Professor    Carpenter,    the    cost    in    New 
York  was  about  8  cents;  but  on  the  other 
hand,  cost  in  either  the  gas  or  electrical 
station     is     relatively     unimportant.     The 
main  point  is  reliability  and  the  n 
to  respond. 

J.  J.  Brown,  of  the  Wheeler  Condens- 
ing and  Engineering  Company,  with  refer- 
ence to  Mr.  White's  question  about  the 
difference  in  efficiency  of  centrifugal 
pumps  working  in  multiple  and  as  sep- 
arate units  said  that  they  had  noticed 
this  same  thing,  and  thought  it  was  due 
to  difference  in  capacity  of  the  pumps. 
His  company  had  found  trouble  in  get- 
ting one  pump  in  on  a  line,  and  he  had 
seen  from  15  to  20  minutes  wasted  in 
cutting  in  a  centrifugal  pump  when  one 
was  on  the  line.  The  second  pump  at 
first  refused  to  deliver  any  water,  but 
after  it  had  once  got  to  working,  and  a 
velocity  through  it  obtained,  it  would  run 
for  hours  without  trouble. 

George  A.  Orrok,  mechanical  engineer 
of  the  New  York  Edison  Company,  spoke 
of  the  guarantees  and  the  manner  in 
which  the  machinery  met  them.  Si 
one  per  cent,  appeared  to  be  very  high, 
and  many  doubts  were  expressed  regard- 
ing fulfillment  of  the  guarantee.  That  the 
extreme  figure  of  79  per  cent,  should  be 
obtained  was  in  his  opinion  probably  the 
if  careful  design  and  extra  good 
shop  work.  That  this  figure  came  as  a 
surprise  was  explained  by  the  fa 
most  centrifugal  pumps  are  not  especially 
designed  for  the  work  they  have  to  do. 
Pump  manufacturers  have  been  more  con- 
cerned in  getting  a  line  of  patterns  which 
would  suit  standard  conditions  than  in 
developing  a  system  of  patterns  for  a 
line  of  pumps  capable  of  doing  the  best 
wi  irk 

Frederick  Ray,  of  the  Alberger  Con- 
denser Company,  said  he  had  noticed  a 
difference  in  the  efficiency  of  the  inde- 
pendent unit  and  pumps  running  in 
multiple.  It  appeared  to  him  that  part  of 
the  difference  might  be  due  to  the  fact 
that  when  running  the  whole  station, 
there  appeared  to  be  on  one  side  of  the 
station,  two  units  discharging  through  the 
Venturi  meters  while  on  the  other  side 
there  were  three.  Under  such  conditions 
the  losses  through  the  meter  would  show 
a  difference  in  the  mercury  column.  It 
had   not    been    his    experience    that    there 


•  ■I   run 

mug     a     niiiiil 

•  1   with   1  unni  1       I  he 

ni .  ami   ill   this 

pump,  ai  uld  have   ti 

ternal  ti 

n  at   the  disi  hai  gi    of  th< 
»  hole    system,    then  would 

naturally    come   in, 

Richard    I  [.    Ki,  .  the   de 

tation  and  the  choice  of  the 
centrifug  '  alternating 

as  the  m. .t t\ i-  power;  bul  in  view  of  the 
fact   that   it   is  an  emergency  insl 

pure    and    simple,    he    thought    tl  1 

11     -nil    furthi  I  For    in- 

stance, the  speeds  chosen  for  operating 
the  pumps  are  too  low,  and  the  pumps 
contain  too  many  stages.  In  his  experi- 
ence in  operating  centrifugal  pumps,  at 
turbine  speed,  he  had  found  that  a  smaller 
number  of  stages  would  give  an  efficiency 

comparable  with  the  results  obtained  in 
the  New  York  plant-  opinion 

that  the  pumps  could  have  been  di 
with   two  or  three  stages  at  most,  and  a 
higher   speed   employed.     This   additional 
simplicity    would   be  of  value. 

C.  A.  Hague  agreed  with  Professor 
Carpenter  on  the  question  of  efficiency 
shown  bj  centrifugal  pumps  operating 
singly  and  in  multiple.  He  thought  that 
the  difference  was  probably  due  to  dis- 
turbance in  the  water.  In  the  New  York 
stations  the  inlet  and  discharge  pipe  were 
too  close  together,  and  it  was 
his   opinion    that   the    inlet 

ugh.  He  had  found  that  a  large 
body  of  water  next  to  the  pumps  would 
materially  ease  the  machines  in  their  op 
and  if  connected  a  little  farther 
apart,  the  efficiency  would  probably  be  a 
arer  together  and  higher  for  the 
group. 

Charles  B.  Rearick.  in  a  written  discus- 
v  fire  pumping  sta 
tions  might  be  located  adjacent  to  some 
large  power  plant  having  considerable 
boiler  capacity,  and  the  pumps  driven  by 
turbines,  eliminating  the  necessity  of  large 
overload  capacities  in  electric-generating 
units  for  the  central  station,  and  also  the 

of  derangement  of  lines  b 
the  power  station   and  the 

!  lie  charge  for  steam  service  per 
annum  should  be  less  than  for  similar 
electric  service.  Steam  turbines  would 
have  the  advantage  that  they  could  op- 
erate at  any  speed,  and  therefore  main- 
tain in  the  discharge  mains  any  pressure 
Furthermore,  automatic  regu- 
lating valves  could  be  used  in  connection 
with  the  turbine  to  maintain  the  pressure 
constant  irrespective  of  the  demand  or 
flow  It  is  probable  that  the  cost  of  in 
•  would  be  le^v  than  for  elec- 
tric driven  units  The  turbines  could  run 
noncondensing,  as  the  question  of  steam 
consumption  would  be  of  small  moment 
for  fire  service. 
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D   .,       p.  n  is  advantage  Lhcrmal  i  .  I 

Boiler    Uomes  the  system  is  low     from  fo.  B 

to  fifl  ;L  ,est  >1 

The      third      recommondati I      lhe      ,,,,,,,  ,d    L)y    |.,,,i     \\      (•     |)urand 

THEENGINELK     Massachusetts  Board  :'s     the  new 

U1"N    ,'N"      given   in   the   latest    issue   of   these    rules,      scribcj>  llas  already  attaim 
»ION    "I     POWER  whid)   faas   jus,   been   publish.  ,,f  about   70  per   cent. 

|0Ws:     'This  !  mend         Owing  to  the  pt.ssil.iHt>   ..!  working  i 

a    steam    dome    on    a    boiler,    but    does     ^    [ypc    o(    ,,,„,  „,  ,ducer 

Hill  FllhlishinO"  Company     recommend  the  use  of  a  deflecting  plat,  he 

'''•  t  .  pip,   located  at  the  highest  point     gag    ||,,,,u.r,    shoul(|    ,,,    ,-apal.l. 

of    th  "'■    a,,d    hav.ing    closed     terial   reduction,   if,  indeed,  th. 

ends   and    small    slotted    or    drilled    open       ,lot  eliminated  entirely  in  powei   | 
nigs    on    its    upper   part,   a    total  Owing    to   tin       implicit;    ol    tin    fun 

openings    not    less    than    twice    the    arc,      menl;l,   principles   involved,   it   is  proba 
^ald  for.  'Nameand'adi     „,   ,lu.   outlet,   and   an   ample   .Lain   open-      ^    wi],im    ,    few    years    llu.re    wiU 
,,,,,-t  be  given     nol  nee-     ^  at  ^  |owest  point."  numerous  ivpe-  of  crude  oil  gas  pi 

>-^r">  '«  ,        The  object  of  the  law  is,  to  place  such     Qn  the  ,„.„.,  (.,      ,  )ne  thing  scems  cert., 

,n  the  methods  of  construe-     an(]  lh;U  is_  tha,    fol    variable  loa. 
and    the    materials    to   be    used,    and     (hat  sysU>nl  whicl,  has  lhe  best  incthoi 
also    on    the    condition-    of   operation,    a       automatic    control    for    producing 

twill    likelj    reduce    the   possibility    of   ex-      uniform  quaiity  at  various   ,. 

plosion    to    a   minimum.      It   must   be   ad-        .         bi(,s    fair   t0    u.a(,    „,    ,i,c    race 
that    the    usual    methods    of    at-      ^ 

5aMer+AfSd2it*«Act     taching  a   dome   to  the   shell   of  a  boiler,  . 

?   VU"  add  materially  to  the  possibility  ol 

citing  the  structure  and  while  this  can  be  LngineefS     Wages 

Cable  addra  N'^  avoided  by  careful  design,  the  additional  

r''P  '    '"    '  Cost  of  such  construction  is  an  item  and  rakjng  jnt0  account  the  respo 

'  *     the      manufacturer      to      meet      competi-      whici,    he   carries,   the   training 

OIROVLATIOS    83  tion  uses  the  cheapest   form  of  construe-      must  gQ  through   to   prepare  himself 

/,„,,„.,    1008    ...     print*"    ••"■'    ""•"'""'      tjon     that     appears     t0    be     satisfactory.     his  posilion>   the   wide   range  of  subj 
.;;,;„;;    ,,„-    October,     1900,     u>a«     Doubtless  a  very  large  percentage  of  the     of  which  he  must  have  expert  knowle 
boilers      constructed     with     butt-straped     the  number  of  hours  which  he  v 
TMBZ  •     joints  and  equipped  with  domes,  if  tested     the  {act  that  he  must  be  continually  u 

«oc»  - "  ',„„„,   „ t0  destruction,  would  develop  the  first  evi-     ^^  ^  st£am  enginecr  receives  the 

ante*,   no'  Mo*  dences  of  real  weakness  at  the  dome  con-      ]eturn   for   what   he   does   arld  is  0f 

^^^^______    nection.  of  the  wage-earning  class. 

'  if   the    dome    was    an   essential    feature         We    have    in    mjnd    now    m 

Contents  PA0E     of   boiler   operation,   the   details   of   con-      fessional  but  the  operative  engineer 

...    ,  -o-     struction,  particularly  as  regards  the  con-     ..running   engineer,"   as   he   calls  bin 
,rai    visitation   of   J,  ^»     ^.^  with  the  ^^  should  be  covered     Jq   fi„   his   place   in   a   modern  plar  ' 

S%"S^^SyerB*PortV.'.'.'.:::      :   T29     by  the  rules;  but  since  it  is  regarded  by     moderatc    size,   the    engineer    must     - 

1  DrlpB I31     a  large  majority  of  well  informed   engi-     good  deal  of  a  machinist,  something 

tor  Flywheel  Design......   733     ^^  ^  a  useless  appendage,  the  Board     steamfitter    and    plumber,    quite   an    ' 

S;nd,r!cHv  B,e                         •  does  well  to  discourage  its  use.  tridari|  as  weU  as  a  specialist  upon 

i   ectrlcltj ,     ,    .  „., 

Some   Limitations  of  the  Steam  Turbine  739 ers   and   engines  and  their   accessor) 

"'-  D      ,  paratus.     As   a   matter   of  fact,  the; 

>  Wort                                       ''•  Xhe    Crude   Oil    Gas   Producer  dinarily  get   less   wages   than   either 

,a,necl    in    the    "mosPbere   746  bers   ^  elcctricians,  „ 

Engine  Failui  d„ . . .  748  u'""a„'   ■,  ,         ■        tlian  the 

rrom   Practical  Men  H  crude  oil  is  burned  in  a  suitable  fur-  New  \  ork  City  otten  less  wan 

'     "a  nare    with   a   deficit   of   air,   a   fixed   gas  men   who   stoke  their  boilers. 

^    ,:;;;t:"..  will    be    produced,    consisting    largely    of         Why   is   this?     _Th.   average  = 

cted    Pool  carbon    monoxide.      It    is    based    on    this  IS  not  a  grind,  and  if  Ik   were   no 

Vhy    Dashpots    Sometlmea  fundamental   principle   that  two  concerns  it  happen  that  the  engineer  sno^ 

lail  to  Wort.. ..Curing  a  Hoi  <'.ank  t  are  nQw  developing  especial   butt   of  his  parsimony. 

a  „(  hint,  thermal  effi-         The    ordinary    business    man   doe  "> 

continuous  producers  of  high  thermal  em  lhe    ordinary    > 

ciency  for  the  generation  from  crude  oil  pay  any  more  for  a  thing  than  n 

Centrifugal  Pump  1  of  a  fixed  gas,  said  to  be  ideal  for  power  and    hates    to    be    open^to   a 

Peculiarity..  „llr„.„,      Untii   recently   gas  engines  of  extravagance    or    remark   among 

purposes.      Until   recently    g  s  It  would  hurt  his  ferb 

d  Rail  for  the  Flywh.  small  sue  have  been  operating  on  a  rather  soc.ates^     1 would  n i 

150-763     expensive  distillate,  vaporization  being  ac-  to    be    Uvittea    as    Deing  6three; 

romnlished  bv  the  heat  of  the  gas-engine  because  he  paid  his  engine 

S5  exhatt      A    few    years   ago   a8  plant   of  half  dollar,  a  day  when  his  neigW> 

;^Engir.ingCo^ep  four    5000-horsepower    gas    engines    was  ^^^^^^SUW 

Sto^SS-^^--c^«S5  -^l.ed    near    San    Francisco,    using    a  an  order  th    profit  up on  w 

m.... Boiler     Room     Economy  water   gas   generated    from    crude   oil   by  the  entire  salary.     nuK   y  | 

Fa^tl  .he     Lowe     intermittent    process,     which  will   uncomplainingly   paj '*  ™. 

Mon.  rhrottling  __         ■  lds  a   comparatively  rich   gas   with   an  eleven  dollars  a  day  to  pa  s. 

Steam...  Cylinder    Lubrication..  754-75»     yields   a    comparai        y  *       intent  •  row  with   mortar,  and  will  without ' 

i-i,lladeiphl.-s   Manufactured   Coal 75t.     objectionably     large     hydrogen     content ,  row  with  mora  ^  dollars  A  > 

High  I'  -"rvice  Pumps  of  New  this  gas  is  generated  primarily,  however,  tion   pay  his  tiremen  h(}. 

Y'.";  •VVJea     for  illuminating  purposes,  where  high  hy-  half   for   an   eight  hour  day 
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and    demand     it,     md    lie 
it  practically  i 
:.ricc. 
■ 

>rcnt  lines.     Instead  of  combin- 

erce   the   employer    into   payihg 

^es,  they  have  thought  that  they 

•   -''fir  condition   pecuniarily 

•  the  status  of  their  vocation  by 

a   their  knowledge  of  their  husi- 

'  hey    took    as    their    motto.    "To 

I     re  I. earn   More."  and  they  have 

E  'UK  away  at  it  for  twenty  years 

■  evolved  some  good  men.     They 
n  an  important  factor  in  the  pro- 

if    that    quasi-professional    man 

nisters  the  large  central-station. 

'  office-building  plant.  They  have 

■  average  salary  of  the  steam 
by  helping  to  make  a  compara- 
■v    high-salaried    ones,    but    they 

ne  nothing  tor  the  rank  and  file, 

man  whom  the  employer  does  not 

1  know  much  anyhow  and  upon 

is  accustomed  to  look  much  as 

ipon  the  man  who  runs  his  ele- 

nd  sweeps  the  halls — a  necessary 

■'  the   mechanical   outfit. 

'  employers  could  be  made  to  under- 

w   inadequately  they   are   paying 

sneers  in  proportion   to  the  pay 

-  lines,  if  they  could  be  made  to 

te  how  much  a  good  engineer  can 

cm,  not  alone  in  fuel  and  supplies 

rear  and  tear  of  apparatus  and  in- 

1   service,  they  would  voluntarily 

•l  the  matter  out.     If  they  let  it 

-  it  is  going  the  engineers  will  be 

•^rced.   as   the   increased   cost   of 

ikes  their  pittance   less  and  less 

to   combine   for  the   forcing  of 

pay  and  better  hours   in   the  way 

'  trade*  have  done. 


A  Marine  Turbine  Reducing  Gear 

September    14   issue    of    Power 
ii   Engineer,  mention   was   made 
xperimental    marine-turbine    spur 
ented   by    Admiral    Melville   and 
Macalpine.     Tn  the  use  6f  steam 
tor  marine  propulsion,  the  chief 
<ight  is  to  secure  simultaneously 
mical   speed   rate  of  the  turbine 
"    of   the    propeller,    and    the    de- 
i-i^erting   some    form   of   re- 
gear  between  the  turbine  and  the 
■  en  by  it  in  order  to  enable 
hine    and    screw    to    operate    at 
iency  has  long  been   recognized, 
lie    and    electric    reduction    cear  =  . 
practical,  are  inefficient,  while  the 
'ie  transmission  of  power  by  cor- 
lesigned    spur   gearing   is    remark- 
The  solution  of  the   speed-re- 
■  roblem    f.  >r   marine   turbines   of 
ro  power   by   means   of   spur 'gearing, 
-.  though  often  discussed,  has  been 
'    almost    immediately    as    being 
"able    simply    on    account   of    the 
olved. 


to  which  Messrs    Melville 
and   Macalpine  applied  their  talei 
deal   reducini 
for  the  transmission  of  large  powers.    In 
I  ,i\.il    turbine    transmission    no 
more  than  three  hundred  horsepow 
ever    been    attempted    and    in    m 
drive,  all 

pounds    per    inch    of   gear    face    had 
■ 

inging    from    4000   • 
horsepower  could  be  as  successfully  trans 
mitted  as  the  75  to  90  horsepower 
with  the  motor  car. 

At  a  pitch-line  speed  of  appro* 
0000  feet  per  minute  and  a  pressure  of 
50  pounds  per  lineal  inch  of  tooth, 
a  small  pitch  was  deemed  necessary  if 
comparative  quietness  of  operation  was 
to  be  secured.  A  narrow  pitch  meant  a 
broad  face,  and  it  was  decided  to  use  a 
pitch  diameter  of  14  inches  for  the  pinion, 
70  inches  for  the  gear  and  22  inches  face. 
There  are  35  teeth  on  the  pinion  and  176 
on  the  gear,  giving  a  reduction  ratio 
closely  approximately  five,  with  what  is 
known  as  a  "hunting"  tooth  interpolated 
for  the  purpose  of  equalizing  the  wear. 
The  pitch  is  I H  inches  and  the  teeth 
are  inclined  30  degrees  with  respect  to 
the  axis. 

In  order  to  secure  the  proper  working 
of  such  broad  teeth,  Messrs.  Melville  and 
Macalpine  adopted  the  plan  of  mounting 
the  pinion  shaft  in  a  device  which  they 
have  called  a  floating  frame,  the  object 
of  which  is  to  cause  the  alinement  and 
position  of  this  shaft  to  be  controlled 
wholly  by  the  pressure  of  the  teeth  which 
are  in  contact  and  not  by  the  exercise  of 
skill,  or  the  lack  of  it,  by  the  workmen 
who  fit  the  bearings. 

Consideration  of  the  reductii 
weight  attainable  by  the  use  of  this  gear 
in  a  well  known  merchant  ship  gives  the 
ng  figures:  At  1000  revolutions 
per  minute  of  the  pinion  and  283  pounds 
pressure  per  inch  of  tooth  contact  this 
near  would  transmit  2500  horsepowc  r.  In 
the  vessel  selected,  the  engine,  a  triple 
expansion,  is  of  about  this  power.  The 
main  engines  without  shafting,  propellers, 
stern  tube  and  fittings  weigh  in  all  jji 
tons.  Deducting  from  this  condenser  pipes, 
steam  valves,  air  pumps,  circulating 
pumps  and  so  forth,  the  weigh! 
the  engine  proper  would  be  approximate- 
ly 150  tons.  A  marine  turbine  of  3000 
brake  horsepower  at  1000  revolution-  per 
minute  will  weigh  27  tons,  and  the  re- 
ducing gear  will  weigh  25  tons,  making 
a  total  of  52  tons.  Deducting  this  from 
the  150  tons  of  engines  now  in 
sel  leaves  08  tons,  wdiich  means  a  saving 
of  about  65  per  cent,  in  power-plant 
weight.  If  this  gear  will  transmit  2500 
horsepower  it  is  claimed  that  similar  gears 
could  be  applied  with  a  great  saving  of 
weight  and  space  to  all  steamships  having 
a  speed  up  to  18  knots  per  hour  which 
comprise  a  large  per  cent    of  all  the  ships 


afloat      i 

in  6000 

for    the 

Mauritania,"    with    tl  of    the 

same    total    hi 

four-screw    ship,    thi  he   tur 

iutd  he  halvi  i,,,  t|H 

ngth,   and   tl 


The   Master  Mechanics'  and  Chief 
Engineers'  Association 

has  recently  come  into  being  in 

Fall   Ri\cr.    Ma  .   which 

known  as  the  Master  Mechanics' 
and   Chief    Engineers'    Association.     The 
iation    are    several- 
fold.      It   is  to  be   a   sort   of  employment 
bureau,   intended   to  si  the  mill 

owner  and  the  members  of  the 
in  the  supplying  of  mills  with  suitable 
expert  mechanical  help  for  the  positions 
of  master  mechanic  and  chief  engineer, 
and  ill'  member  who  desires  to  change 
with  a  new  job.  There  are  also  the  social 
.  which  are  characteristic  of  most 
organizations.  Present-day  tendencies 
are  toward  all  sorts  of  organization,  with 
some  particular  object  specified  in  the 
preamble  to  the  constitution,  to  which 
attention  is  directed  when  an  excuse  for 
the  existence  of  the  organization  is  needed. 
It  is  very  generally  believed  that  the 
mill  employment  agencies,  knowing  which 
side  of  the  bread  carries  the  most  butter, 
have  served  and  do  serve  the  mill  owners 
better  than  they  have  and  do  serve  the 
workers.  And  in  this  organization  an  at- 
tempt will  he  made  to  place  men  without 
the  intervention  of  the  mill-employment 
agency,  whose  influence  is  frequently,  to 
use  a   mild   term,   regarded   as   sini 

me  way  it  is  expected  that  a 
1  spirit  will  develop,  which  will 
enable  a  member  whose  long  suit  may 
happen  to  be  an  exceptional  ability  to 
handle  mechanical  problems  to  draw  upon 
the  experience  of  another  member  who 
may  chance   to  be  eq  quipped 

with  attainments  in  the  electrical  field. 
In  fact,  a  sort  of  steam,  mechanical  and 
electrical  clearing  house,  which  will  put 
at  the  service  of  the  mill  owner  em- 
ploying  a  member  of  the  association,  not 
only  his  own  particular  master  mechanic 
and  chief  engineer,  hut  the  knowledge  and 
experience  of  the  entire  association  in  a 
ng  capacity,  thus  making  members 
nf  the  organization  more  desirable  men 
to  employ  as  the  resources  of  the  entire 
ation  may  be  drawn  upon  in  cases 
of   emergency 

If  the  idea  can  he  made  to  work  out 
fully,  membership  in  the  organiza- 
ill  he  most  desirable,  for  the  mill 
owner  certainly  will  employ  a  man  who 
can  draw  upon  the  collective  wisdom  of 
the  organization  in  preference  to  one  who 
is  limited  to  his  own  narrow  experience. 
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Power  Plant  Machinery  and   Appliance 

Original     Descriptions     of      Power     Devices 
No     Manufacturers'      Cuts     or     Write-ups     Used 


MUST     BE     NEW     OR     INTERESTING 


New   Hydraulic   Governor 

illustration  shows  a  pelton  water 
wheel,  fitted  with  a  patent  hydraulic  re- 
■  rnor.  The  speed  of  the  wheel 
rned  by  moving  deflectors  into  the 
path  of  the  jets  from  the  nozzles,  thus 
diverting  more  or  less  of  the  total  dis- 
charge direct  into  the  tailrace.  Both  de- 
flectors are  operated  simultaneou 
ing  coupled  to  the  crosshead  of  an 
hydraulic  relay  as  shown.  The  coupling 
n  d  between  the  two  jets  is  provided  with 
a  screw  union,  having  right-  and  lett- 
hand  threads,  thus  enabling  the  two  de- 
flectors to  be  accurately  adjusted  to  act 
in  unison.  A  plan  of  these  deflectors  is 
shown  separately  to  an  enlarged  scale  at 
A.  Details  of  the  hydraulic  governor  are 
shown  separately.  Fig.  1.  The  hydraulic 
cylinder  rests  on  planed  seatings,  cast 
solid  with  the  slide,  over  which  the  cross- 
head  travels.  The  coupling  rods  I 
the  latter  and  the  deflectors  are  always 
in  tension,  so  that  the  crosshead  is  always 
pressed  downward  when  the  deflectors 
are  in  the  path  of  the  jet.  The  hydraulic 
cylinder  derives  its  supply  of  pressure 
water  direct  from  the  pipe  line  through 
the   valve   chest   shown    in   position   at   F, 


Fig.   2.     The  inlet   to   this  chest   is  at   A, 
the    water    ent<  through 

a  straimr  and   then   through   a   small   noz- 
zle,   intended    to    insure    smoothness    and 


Fir,.    2.     ENLARGED    SCALE   OF    DEFLECTORS 


□  □ 


irity  in  the  motion  of  the  relay 
ton.     The  exhaust  port  is  at  It.  and  fiji 
nd   C   pipes   lead,   as 

pOStte    ends    of    the    relay    i 
admission    of   the    pressure    water   to   li 
cylinder    is    controlled    by    a     -mall    I 
valve  of  phosphor  bronze,  mark. 

The   position   of   the    valve    relatively 
ovcrnnr-balls   is   adjustable  I 
ii  rewed  link  and  the  locknul  ihi 
at  /.     The  governor  is  operated  by  a 
!  nd   bevel  gearing  as  indicated. 

\i  normal  speed,  water  is 
both    ends    of    the    relay    cylinder,  bi 
change   of   speed   in   one  din 
other   is    followed    by    admitting   watc 
the   corresponding   end    of    tl 
inder,   and   thus   moving   the   detlecto 
or  out  of  the  path  of  the  jet.     Under 
sonable  conditions  of  work,  the  govc 
will  maintain  the  speed  constant  with 
limiting    variation    of    ,?    per    cent.,   : 
said,  and  the  mean  speed  can  be  adj ■. 
by  hand  through  a  considerable  limi 
lengthening  or  shortening  the  link  H. 
very  close  speed  regulation,  as  in  drii 
alternators,  etc.,  with  heavy  load  cha 
a  compensating  or  "overtaking"  devi 
fitted,  either  mechanical  or  electrical. 
governor  is  suitable  for  op<  1 
nozzles,  rectangular  nozzles  and  tl 
of  turbines,  etc.,  and  is  manufacl 
Percy    Pitman,    3    Willcott    road.    \ 
London,  W.,  England. 


Utility    Steam  Separator 


FIG.     I.      PITMAN    GOVERNOR     APPLIED    TO    A    PELTON    WATER    WHEEL 


The  accompanying  illustrati 
new     Utility    steam     separator,    whic 
is   said,  gives  a   storage  of   -tram  a 
throttle    valve    greatly    in    excess  0 
displacement  of  the   piston. 

The  steam  and  entrained  water.  1 
ing  the  separator  at  high  veil 
\  •  rted   in   a   direction  over  the  di 
through    the   two   interior   side  chat  | 
the  combined  area  of  which  is  more 
double  the   area   of  the   inlet   port, 
claimed    that    the    sudden    expansk  I 
the   steam,  due  to  the   changi 
precipitates    the    entrained    water  tM 
bottom  of  the  separator,  through  thifj 
forated   drain  board;   preventing  th"1'' 
rent    of    incoming    steam    fn 
its   flow    through    the   drip   to  the    f" 
trap,   from    which    it   is   discharged.  9 
dry    steam    is    drawn    off    to   the  ' 
through   the  interior  pipe  from  the  n? 


ubcr  J,   UXM. 
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face  at  the  top  and  sides  of  the 
r   far   removed   from   the   current 
nine,   entrained   water   and   steam, 
teparator  is  made   as   sho 
position,     also  I     and 


STEAM    SEP.\ 

r:  and  is  constructed  for  150 
1  working  pressure.  It  has  the 
iced  and  drilled  for  extra- 
standard  flange  fitting,  and  is  pro- 
ge  ami  drip  tappings.  This 
Or  is  manufactured  by  the  Stand- 
•■am  Specialty  Company,  544  West 
iay.    New    York   City. 


Meano "    and    "Comet"    Flue 
'lcaners  and  Telescope  Auto- 
matic Balanced  Valve 


am-boilcr  tube  clean- 
■  scope    automatic    balanced 


I 
From   the 
■    cleaner,   I 

.  en  1I1.it  11  is  ..,,  de\  ised  thai  a 
1  partial  vacuum  in 


it  up  tin-  line,  u here 
by   the   chimi 

st,  am  m  It  is 

"t  light, 

only    thr 


AIR  INDUCTION  HOLE 


FIG.    3 


fter  exhaustive  experiments 
had  shown  that  it  was  the  best  that  could 
be  designed  f"r  the  pu 

li  vy  ill  be  observed  in  thi 
cleaner.    Fig.    J,    that    the    hi 

WO  parts  only, 

al    hollow   body  with   a   sit 

steam     nozzle     passing     into     its     center 

through  the  back  nr  larger  end  wall.     In 

1   .in  induction   holes 

are    arranged    t"    surround    the    nozzle, 

forming  a  direct  annular  air  passage  open 

1    ends    of    the    head.      When    the 

cleaner   is   in   operation   a    partial    vacuum 

is  formed  behind  the  nozzle  by  the  rapid 

longitudinal  expansion  of  tin-  steam  pass 

ini;    through    the    tube.      The    air    is    thus 

induced    through    the   air    boles    in    large 

volume,  which   not   onlj    relieves  the  vac 


v;,!\ 


I  for  use  with  them  have  recently 
on  the  market  by  Charles  A 
'     ,    no    High    street,    B 


the   tube,   the   amount   of   which    depends 


uum  but  combines  materially  to  augment 
'    rate    the    vel 
nf   ,|,,  the   current    through'  .    conse- 

;-'h   are   claim-  uum  with  80  pounds  steam  pres  i    r    tube- 

g  heretofore  offered.     They  an  ilci      It  sue!  from  the     1  in  proportion 
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\u\  eiubi  i    ■    I'/ 


■ 

csts  of  tin 
in   connection    with    boiler 
diameter  and 


steam  mixture  through  the  tube  i 

per  minute,  while  with  the  air 
holes  closed  the  steam  passed  through 
the  tube  only  with  an  average  velocity  of 

000  feet  per  minute.     In  Fig.  3  is 
shown  a  special  handle  fitting,  in  section. 

1  how    the    strain    passage   is   sep- 
arated from  the  handle  connection;  also, 

,'.'.  bj    which   the  cleaner   may  be 


suspended  when  not  in  use.  Tins  cleaner 
is  adapted  to  either  vertical  or  horizontal 
boilers 

In  the  use  of  steam  tube-cleaning  ap 
paratns.  whether  of  the  blowing  or  suck- 
ing type,  it  has  been  often  noticed  that 
the  quantity  of  -team  wasted  while  chang- 
ing from  tube  to  tube,  and  that  also 
during  the  time  of  opening  and 
top  Ive,  ■.'.  i 
percent.  Otal  steam  used.     Tbat 

this  waste .  which  until  recently  has  been 
necessary   annoyam 


nected    with    the    steam    flui 

eratiotl    may   be   avoided,   has   been    amply 

scope  balanced  valve,  which  was  designed 
to  be  used  in  connection  with  the  "Comet" 


steam     tube     cleaner     and     the     "Volcano" 

vacuum  tube  cleaner. 

In    construction,    as    may    be    seen    from 
Fig.  4.  ibis  balanced   valve   is  simpl 

able  and,  above  all.  practical  Referring 
ectional  diagram  of  the  valve,  it 
lindi  1.  B  .1  pack 
ing  chambei  al  one  end.  C  the  p; 
nut,  and  D  a  plunger  adapted  to  slide 
within  the  cylinder  A  and  having  a  three 

arm   spider  1:   rigidlj   attached  to  the  valve 

stem    G,    which    is    guided    by    p 
through  the  three-arm  guiding  spider  //. 

The   valve    /   is  attached   to  the   valve   stem 

(,,  and  moves  iii  the  valve  chamber  1 
in  the  same  proportion  as  D  slides  within 
A.     The    spiral    spring    surrounding    the 

valve  stem  G  merely  overcomes  the  fric- 
tion of  the  packing  on  the  plunger  /'. 
and  tends  to  hold  the  valve  /  yieldinglj 
againsl  it-  -cat.  Al  /  is  an  annular  sur- 
fai  e  on  the  inner  end  of  the  plunger  D 
of  ,,!,,,  i,  ,,,  an  1  slightly  to  overbalance 
the  area  of  the  valve  /. 
A    slight   push   on   tube-cleaner   handle 

causes  the  plunger  to  telescope  in  the 
cylinder  and  lift  the  valve  wide  -pen, 
ing  a  quick  and  powerful  blow  at 
full  boiler  pressure.  The  valve  auto- 
matically closes  and  opens  as  the  cleaner 
i  changed  from  tube  to  tube.  The  ad 
vantage  of  this  having  steam  at  full  boiler 
pressure  and  confined  within  a  few  inches 
of  the  end  of  the  tube  is  obvious.  The 
dotted  lines  shown  in  connection  with 
the  valve  /  and  the  valve  chamber  /  repre- 
sent wings  on  valve  and  corresponding 
guides  in  the  valve  chamber  to  prevent 
rotation  of  the  valve  when  used  in  con- 
nection with  the  "Volcano"  vacuum  tube- 
cleaner  head.  The  valves  and  seat  are 
SO  designed  that  they  are  easily  accessible 
and  may  be  reground  at  any  time. 

The  "Volcano"  cleaner,  like  the 
"Comet,"  is  intended  for  use  in  connection 
with  the  telescope  automatic  balanced 
valve;  also,  with  the  patented  tubular 
handle  which  is  regularly  furnished,  as 
is  also  ile  "Suri  Hold"  patent  hose  fit- 
ting which  is  intended  to  hold  any  so- 
called  Rubber,  steam  or  water  hose  to 
which  it  can  be  attached;  and  under  any 
pressure     whatever     the     hose     will     burst 

rather  than  leave  the  "Sure  Hold"  fitting. 
I  igs.  5  and  6  it  will  be  seen  that  .  / 
n  pr<  -ents  a  circumferential  enlargement 
forming  an  outwardly  projecting  convex 
rib.  thi  which  is  to  bulge  tbat 

e   immediately  circling  the 
rib. 

At  B  i-  represented  a  concave  recess 
formed  on  the  inner  surface  of  the  clamp. 
Winn  these  clamps  are  brought  together 
by  means  of  bolts  these  recesses  not  only 
surround  the  hose  but  the  bulge  caused 
by  the  rib,  thus  producing  an  absolutely 
sure  hold;  hence  its  name,  ft  will  be  seen 
that  within  the  grasp  of  the  clamps  there 
is  a  knoblike  mass  of  hose  of  greater 
diameter  than  that  at  either  side.  This 
r    with    the    fact    that    the    clamps 


are    securely    fastened    to    the    ho  I     I 
m.iLi  s  11   impossible  for  the  hose  to  t» 
.11         I  inse     fittings    are    furnished   \k 
union  ends,  either  male  or  female  .<- 
be  desired. 


Improvements   in   the  Thomps- 
Standard   Planimeter 


The    illustration,     appearing     hcrevt, 
shows    the    improvement    that    has     • 
made   in   the    [Thompson   Standard  pla 
iter,    -iicli   as   was   used    l>>     \.    I'..  Gill 

twentj    years   ago. 

The   improvement    is   in   tin     I       ■ 
the  tracing  point,  the  guiding  hand! 
being  placed  on   one   side,  th 
unobstructed  view  of  the  tracing  point 
diagram    lines    without    havii 
the    position   of   the   board   or   hand, 
feature   is  an   advantage   thai    will  b( 
preciated   bj    its   many   users. 


SHOWIN't;    IMPROVED   TRACING    P01> 


This     instrument     correctly     giv« 
mean    effective    pressure    of   an   ind  j 
diagram  without  any  figuring.    It  is 
by  Richard  Thompson,   123  Liberty 
New  York  City. 


New  Type  of   Jet   Conden 


During  the  lasl  few  years  grer 
provetneiil  has  been  made  in  thi 
face  condenser.  Where  formerly  ■ 
transmission  of  200  or  300  B.t.i 
square  foot  of  surface  per  hour  p 
grec  average  difference  of  tempi 
was  formerly  considered  good  pi 
recent  designs  have  raised  this  fig 
000  B.t.u.,  and  even  more.  Such  im 
mciK  in  design  has  resulted  Si 
condensers,  or  with  the  same  size  C 
denser  has  permitted  the  use  of  less 


■lulu  r  ..  itjo  > 
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hap-   wanner  circulating   water   10 

me  vacuum, 
he  jet  condenser,  economy  is  ef- 
much  by  increasing  the 
i  heat  transmission  as  by  insuring 
■hness  of  intermixture;  iliat  is. 
ig  up  tin'  water  into  small  drops 
inging  each  particle  into  intimate 
with  tlu  steam  passing  through 
■denser,  thus  realizing  to  the  full- 
tent  the  heat-absorbing  power  of 
ter.  This  would  naturally  feduce 
loimt  of  water  to  be  pumped  and 
re  the   power    required   tu   run   the 


:  lain  to  utili 

ni  the  heal  i 

■  ,ve<n    the    ti  n 
which    it    i-    delivered    to    the    coi 
bj  the  circulating  pump  and  the  ti 

rresponding    to    the    vacuum,    in 
order  that  a  high  vacuum  ma)   l« 
from     comparatively      warm     circulating 

id   further  that   the  water   may    be 
delivered  to  th<  towi  •  possible, 

so   that    the    largest    p.  —  il  1!  1    amount    of 
heat    may    be    dissipated    from 
amount  of  surface    Using  a  cond 
connection  with  the  cooling  towei 
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the   water   in   the   hntwell 

more   suitable   for  boiler  feed- 

its  temperature  would  be  higher. 

would  he  required   for  the 

coal   under  the  boilers   if 

■     used.      The    importance    of 

nerature  in   the  hotwell   will   he 

when    it    is   considered    that   the 

oimption  is  increased  at  the  rate 

~ent.  for  each  10  degrees  Fahren- 

it   at  the  final  temperature  of  the  cir- 

water    falls   below   the   tempera- 

111m. 

. '-rs    are    employed. 


two   tempcrat  ■  neat    of 

the  steam  i-  transmitted  to  the  atmosphere. 
and  if  the  condenser  requires  a  higl 
perature  head  to  perform  its  work,  the 
■'  temperature  for  the  tower  will 
This  will  necessitate  a  larger 
surface  in  the  tower  to  transmit  the  given 
amount  ing   plant 

has  already  been  installed,  it  may  be  nec- 
essary to  provide  the  required  tempera- 
ture gradient  by  carrying  hotter  steam  in 
,  ;ence  a 
lower  vacuum. 

Even    though   plenty   of  cold    w 


availabli 

mil  supplied  to  th<  in 

1   pumped 
.    With   tllC    w.ilt  1       In    ma 

■ 
found    that    the    vacuum    cannot    be    ira- 
proved   !  inl   bj    increas- 

ing the  am. .nut  of  circulating  wati  .  the 
reason  being  that  m  dditional 

water  does  not  come  into  contact  with  the 
steam,  and  the  air  introduced  with  the 
extra  water  more  than  counterbalance! 
.in>    In  n.  fit  gained  bj    the   I 

temperature    of    the     • 

u-ral  principles,  it  won!, 
much  easier  to  secure  high  temperature 
in  the  water  leaving  a  jel  condenser  than 
lor  the 
thai  the  wat<  r  and  steam  in  the 
former  come  into  direct  contact,  with  no 
intermediate    wall    of    iron,    and    in     view 

of  tlu    fact   that  open  heaters,  which  are 
llj     the    same    thing 
are   able   P.   heat    water   I.,   within 
one  or  two  degrees  of  the  temperature  of 
n.     Notwithstanding  all  this,  the 
fact  remains  that  the  discharge  from  most 
denser:   lack-    from    10   to   20  de- 
grees   Fahrenheit    of    the    temperature   of 
team. 
The  lack  of  economy  which  the  above 
linnns  imply  may  be  laid  to  several  causes, 
such  as  improper  desi|  ndenser 

mining  masses  of  water  to  pass 
through  the  condenser  without  coming  in 
contact  with  the  steam.  Some  jet  and 
ejector  condenser-  are  designed  so  that 
the  -team  will  project  itself  against  the 
water  at  high  velocity,  resulting  in  back 
pressure  on  the  engine  or  turbine,  or 
perhaps  adequate  provision  ha-  not  been 
made  for  withdrawing  the  air.  The  air 
may  not  be  sufficicnth  cool  before  it  is 
to  the  air  pump,  or  improper  ar- 
rangement of  parts  may  permit  steam 
rather  than  air  to  pass  from  the  condenser 
to  the  pump.  These  are  the  fault-  com- 
mon to  the  jet  condenser,  and  it  will  be 
of  interest  to  note  how  tiny  are  eliminated 
and  better  economy  obtained  by  the  type 
of   condenser    illustrated    herewith. 

The  apparat'  n   Fig-.   1  and 

_•    i-    a    new    form    of    jet    condei 

cently    gotten    out    by    the    Wheeler    Con- 

pany,    of 

Carteret.   X.   J.     Thi  talli  d   in 

11  ath  .1   Wi  -• 

:"    1000    kilowatt-    capacity. 

water    is    taken    from    a    creek 

nearby,    and   the   warm    water   i-   pumped 

from    tl  a    [O-inch    high-lift 

centrifugal   pump  driven  by  a    tox  10-inch 

vertical    engine.      Air    is    withdrawn    from 

'I   by    a   o.  and 

_'j  by    l.'-inch   rotative   dry-vacuum   pump, 

while   an    tS-inch   horizontal  release   valve 

lutlet  to  the  atmosphere  in  case 

f   circulating   water,   all    of 

thi-  apparatus  being  that  of  the  Wheeler 

Company. 

From    the    sectional    view.    Fig.    2.    the 
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X .  >  \  embei 


may  be 
i 

stalled  and  illi 

i  I  otwell   arrangement 

provision     in     this 

i  mnection 

to  the  pump.     Reference  to  the  drawing 

will     indicate     that     water     i-     in 

at    the    upper    right-hand    corner    into    a 

tending   marly    the    full    length    of 

denser.     From   lure    it    overflows 

■  1 1  me  left  of  tin    pan, 
imilar    pan    below    provided    with 
similar  -  and   weir  di 

inn    the    water    t.>    the    lower    part    i  f    the 
shell,  from  which  it  is  discharged  into  a 
barometric  column  or.  as  in  the 
the    pump. 

•  •    through    th' 


il  would  be  permissible  to  place 
the  air-pump  suction  at  a  low  point,  but 
m  the  jet  condenser  this  would  be  im- 
practicable, due  to  the  possibility  of  water 
with  the  air.  As  in 
the  surface  condenser,  it  is  also  imp,  nam 
to    have  sible    at 

the  outlet,  in  order  lo  li  ssen  the  and 

work   of   the   air   pump. 

From  tructii  in  of  the  i 

in  question,  it  will  be  evident  thai  it 
wi  uhl  be  impi  ssible  t'or  the  steam  to  pass 
to    the    air-pump    suction    without    having 

passed   through    .ill    I  | luced 

l\    the  placed    below    the 

indicated    in    the    drawing.      At 
i;    is    a    tloat    controlling    a    vac 
uum-breaking      valve.      The      circulating 
water    is    siphi  ined    up    t'  i    tin-    com 
head    from   a    lower    level,   and    if   the    vac- 


set  the  injection  valve  lo 
maximum  load  likely  to  he 
« ithstanding,  the  tempi  ratun    ol  I 

water    v. 

of    the    exhaust    steam,    altho 
in  temperature  of   till    injci  Hon  water 
quite    large,    and    onlj     .1 
-in  ill  ami  inn  ol  watei  was  require!  t 
being  unfavorabli    to  cfl 
iustnicnt. 

In  judging  the  performance  of  I 
1I1  user,  the  ratio  ol 
circulating  water  is  always  an  interr 
feature.  ["01  1  sample,  take  the  ci 
-el  of  readings  in  tin-  table,  in  wlii 
1  1,  uum  of  28.55  '"•  ;  ' 
given.  Subtracting  t  hi  -  reading  fron 
barometric  reading  20.g  wo  ild  lea 
steam  pressure  of  t.35  inches  of  mer 
which  accoi  ding   to    Peab   d; 


M 
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FIG.    2.     PRINCIPLE 


IPERATION    01      Mil-:    NEW     JK.I     CONDENSER 


ing  at  the  left  idenser,  passing 

'  of  w  .iter,  then 
through  the  upper  shower  in  reverse  di- 
rection, and  finally  all  that  is  left  of  the 
vapor,  together  with  the  air  and  other 
gases,  passes  around  the  left  md  of  the 
upper  pan  ami  mer  the  coldest  water 
to  the  dry-vacuum  pump  suction  opening 
in  the  uppermost  part  of  the  shell.  From 
the  drawing  it  will  be  evident  that  the 
cross-sc  pass  igewaj   for 

the    steam    dei  the    amount    of 

vapor  is  lessened  by  condensation,  so  that 
a  uniform  velocity  i-  maintained,  and  no 
kets  are  left  in  which  air  might 
accumu!  is    nearly    • 

heavy  as  -team  at  the  same  temperature. 
it  would  naturally  settle  to  the  lo 
of  the  condenser,  unless  -wept  alot 
tivelv     by    1 


uum  is  broken  for  any  reason,  will  cease 
to  (low.  Thus,  in  case  the  water  level 
should  rise  abnormally  in  the  shell,  due 
to  til.  stoppage  of  the  circulating 
pump,  the  valve  would  hrcak  the  vacuum, 
-top  the  inflow  of  water,  and  the  steam 
would  escape  through  the   release  valve  to 

In  the  accompanying  table  are  given  re- 
sults of  tests  ci  the  plant.     On 

the  tests  were  made  tin 
railway  had  on  the  turbine  varied  from 
full  load  to  10  per  cent,  overload.  Tem- 
perature readings  were  taken  by  ther- 
mometers placed  in  the  exhaust  pipi  and 
in  the  hotwell.  while  the  vacuum  readings 
im   a    mercury    column    1  1  in 

lenser      I  he  barometer 

I   hi  S.      I  >uc   to  the  varying 
load    011    the    turbine,    it    was    necessary    to 


lo  a  temperature  of  88L5  'I 
Fahrenheit.     At  a  temperatui 
latent    heat    of    steam    is    104J    I'.  1 
cool    the    condensate    from    88.5     ' 
Fahrenheit  to  87  degrees,  tin 
of   the   outgoing  condensate,   will  g 
heat  units,  or   1043.5  in  all. 
temperature    of    the    circulating   wt 
given   as    14  degrees    Kalinin 
final  temperature  as  8; 
the-e     limits     each     pound    ol 
absorb  43  heat   units,  and  dividing  I 
by    43    will    give    24. t,    as    the   limn 
pounds    of   circulating    water    requi 
-    i  me  in  Hind  of  steam.    As 
tin-  exhaust  is  not  steam  when  il 
at   the   condenser,   some   of  it  hav    fl 
ready    condensed    in    the   turbine 

i«l 


the  exhaust  pipe,  due  to  wo 

and    to    radiation,    the   amount   rf    '" 
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somew hat   1>  ss  than  this 
If  10  per  cent,  of  the  steam  was 
hen  there  would  be  > 
dding   1.5  \v<  uld  make  940  5.  and 
by    4;,    would    givi 
tin-   circulating    water    ti 
lure  of  tin-  ii  -1  i-  the  small 
temperature  of  1! 
■ding  t"  the  vacuum  ami  1' 

water   at    the 


elf-Adjusting   Extension  Pipe 
Wrench 

Ijusting    extension    pipe   and 

illustrated  herewith   is   made 

•rms    it- 


1  mines 
in    Pennsylvania    auti 

idi  d  u  nli  old  I 

I  tat  when  the 

.nit-ally   stopped,     lint   the 

nil.  t  lie  automatical!)   started ;  it 

manual  operation  for  priming  the 

pump  and  for  starting  it  again,  and  this  is 

For   the   pump   is   generally 

located  some  distance  away,  anil  anyhow 

a  mine  operator  always  dislikes   I 

pumps  stop  on  odd  occasions. 

The  acci  mpanying  illustration  shows  an 
automatic  condenser  of  tin-  type  in  ques- 

d    that    advantage    is   taken 

of  the  kinetic  energy  of  the  exhau 

the  air  within 
;  mi   pipe   so  that   the  air   is  driven 
through   the   pump  and   into  the   1 


3) 


SELF-ADJUSTING     EXTENSION      PIPE 


■   or  shape,   round,  square 
•  has  a  quick  an  I  p 

to  remove  it 
1   new   bite,   as    it   operates 

ncave  jaws  which  give  it 
hearing  and  make 

1  weak  pipe.  The  locking 
are    so    constructed    that 

ip   out,   and   all   parts   are 

is    manufactured    by    the 
Company,  75  West- 
Providence,   R.   I.,   and   is 
to   .'it   pipes    from   's    inch 
inches  in  diameter. 


pipe.      The    pump    is    thus    automatically 

reprimed  whenever  t  limit  to 

iger  of  the  pump  racing 

ailed  as 

n  pipe,  and  il 

exhaust     i-     Connected     to    the     11 

The  valve  B,  which  acts  like  a  foot  valve 


tic   Suction   Pipe  Condenser 
vteam  Driven   Pumps 


tempts  have  been  made  to  dis- 

tcam  from  a  steam- 

■  ip  by  blowing  it  into  the  suction 

■■  pump.    Some  devices  for  such 

on  the  market,  notably  for 

mps  and  mine  pumps,  and  they 

1   some  degree 

levices  have  not  proved  entirely 

ry   for  the   reason   that   they    fail 

the   air   which    is   always   con- 

the   steam.     If  air 

n  pipe  of  a  pump  its  suc- 

•  to  be  lost,  and  the  speed  of  the 

uwp  Mil  be   increased   to   a   dangerous 

"rtentinless  the  steam  supply  is  immc- 


PIPE   CONDENSER    FOR 

Ml' 

following  the  motion  of  the  water,  is  ar- 
ranged as  shown  with  an  injector  tube  C 
extending   through    the   valve    seat.     The 

ntering   into  the   suction   | 
comes  condensed  by  the  water  handled  by 
the   pump.      The   valve    remains   open    as 
long  as  the  suction  is  unimpaired,  and  no 
injector    action    takes    place.      As    soon. 


• 
lulation  of  air  at  the 

.  Mo,,      pip.        tl 

I 

in   the   sump   will   he    drawn 

by  the  steam  through   the   injector  tube, 
ait  so  that   it 
n  through  the  pump  and  il 
cry  pip.  n  1-  then  restored  to 

the    pump,    so    that    the    foot    valvi 
anil  remains  open  until  a  certain  amount 
of  air   1  ted  at    the   up| 

of  the   suction    pipe,    wh.n    the   same    per- 
formance   is    repeated. 

Tin-    device    i-    thus    entirely    aul 

and  it   i-  operative  up  t"  a  considerable 

1    lift,  depending,  of  ,-..  irse,  on   the 
temperature    of    the    water    and    the    ratio 
between    the    amount    of    steam    used    and 
nut    of    water    delivered    by    the 
pump.     If  the  condet  d  higher 

than   the   level   of   the   sump   a    vacuum    is 
;  i\  en    for    the    exhaust,    tl  di 

vacuum  being  in  din  -    to  the 

'".'.,■    the    s„r 

the  sump.    While  such  a  vacuum 

er  with 

the  air  contained   therein,   and   thi 

is  accomplished  nicely  by  utilizing  a  part 

of  the  energy  of  the 

ing  the  air. 

It    is    not    customary   or    practicable   to 
install     for    all     pumps    high-priced    con- 

i    and    require 

more    attendance    than    can    he    given    to 
them.      It    is    1  -v   to   exhaust 

the  steal 
somctini 

ng    hack     pressure,    which. 

is   a    small   drawback   compared 

with   other  disadvanta  is   vitiat- 

11  ing    of 

timbers. 

It     would,    therefore,    appear    that    this 
tic     suction-pij 
pumps — although    it    cannot    give    a    high 
vacuum — will   by   reason    of   its    simplicity 
and  low  ng-felt  want. 


Big  Boiler  Explosion   at  Pabst 
Brewery 

Just  as  wc  are  going  to  press,  news  ar- 
'     three    Munoz 
boilers     ill     the     Pabst     brewery     at     Mil- 
waukee.    The  explosion  appears  to  have 

rv  violent,  shaking  the  city  within 

a  radius  of  a  half  mile  and  breaking  many 

•  r  house 

by  was  jarred  three  fee*  off  its  founda- 
tion and  a  portion  of  one  of  the  boilers 
was  burled  across  the  street  onto  the 
Two 
nun  were  killed,  several  seriously  injured 
and  a  pi  r  a  quarter  o£ 

a  million  entailed. 
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Engineering  Societies 


MECHANICAL 

N      Y  . 
building. 


SAT1  I  RIC   LIGHT 

VSSI  "  I  \  I  I'  >N 

W.  Tlurtv-ninth   - 


CLUB     "1      PHILAD]  I  PHI  \ 
Regular  meetings   l-t   and  M 

Saturd  i 


AMERICAN   -  N  WAT. 

I  NGIN 
Dept.,  Washington,  D.  C.     Tres.,  Rear 
Admiral    John    K     Bai  0.   5.    N.; 

sec.    ami    trea_s..    Lieut,  i 


AMERH'W   BOILER   \l  VNCFACTrRERS' 
[ATION 
n    Meier,  11  Broadway,  New   York: 

sec.,    J.     I>.     Fa 


VEST]  l.N    SOCIJ   IV   "1    1  \«.l\i 
Pres.    Andrews     Allen:    sec,    J.    H.    Warder, 
1737  Monadnock  Block,  Chicago,  IU. 


[Nl  ERS'   SOCIETY  OF  WESTERN 
PENNS'i  I.\  \NT  \ 
Pres.,  George    i  ■  .  E.   K.   Hiles, 

803    Fulton    building,    Pittsburg.   Pa.     Meetings 
1st  and  3.1  Tue   I 


AMERICAN     INSTITUTE    OF    ELECTRICAL 
ENGIN] 
Pn        I-ouis    A.    Ferguson;    sec  .    Ralph    W. 
Pope.  33  W.  Tliirt v-nirn  Meet- 

ings  monthly,  excepting  July  and  August. 


ENGINi:   BUILDERS'   ASSOCIATION  OF 

l  III.   I  Mil  n  -I 
Pn         \     I.     Iferriam,   Oswego,    N.    Y.;  sec, 
C    B    -embower,  Reading,  Pa. 


UNIVERSAL  CRAFTSMEN  COUNCIL  OF 

ENGIN 
(Iran. I    Worth]    Chief,    W.    s.   Cadwell,   Chi 
••nco.   in.:  sec.,  Thomas  II    Jones,  -11   Eighth 
street,   N    i:..   Washington,   l>    C      Nexl   con 
vention,    Buffalo,    N.    v.    August,    1910. 


NATIONAL   ASSOCIATION  OF  STATION- 
ARY ENGINEERS 
'.  1111am  .1    Reynolds,  Hoboken,  N.  .1. : 
w.,   I'.   W.   Raven,   525    Manhattan   building, 

in        N.-xi     convent 
N    >      September,    1910. 


AMERICAN  ORDER  OF  STEAM  ENGI- 

Supr.  Chief    Engr..  Frederick    Markoe.    Phila- 
delphia. Pa.;  Supr.  Cor,  Engr.,  William 
ler.   7.i:f    '■  -        Philadelphia.   Pa. 

Next  convention.  Philadelphia,  Pa.,  June.  1910. 


OHIO    SOCIETY    OF    MECHANICAL     ELEC- 
TRICAL   V.  n  SI  lEERS 
Pres.,    F.    W.    Ballard;    sec.    David    Gaehr, 
1135  Schofield   Bldg..  Cleveland.  O. 


MASTER   STEAM    BOILER    MAKERS'    ASS0- 
ION 

Pres..  J.  H.  Smyth:  sec.  Geo    M.  Hark,  1337 
N.  Maplewood  Ave.,  Chicago,  111. 


INTERNATIONAL   ONION  OF  STEAM 

Pres.,  Matt.  Comerford;  sec,  Robert  A.  McKee, 
Peoria,  111.  Next  convention,  Denver,  Colo., 
September,  1910. 


Society  Notes 


The    fifth    annual    entertainment    and 
reception    of    the     I  I  raftsmen 

Council  of  Engineers  of  the  Metn 

.li<trk-t    was    held    at    Lexington    <  Ipera 

\.  ,\      ^i  ork      i   H  "■ .     i  in      Saturday 

evening,  October  23.  Notwithstanding  the 
inclemency  of  the  weather  the  event  was 
well  attended,  there  being  present  large 
delegations  t'r..ni  ni  1  hi    hall 

ery  pretty  with  its  decoi 

ral  designs.  A  mosl 
enjoyable  vaudeville  program  was  fol- 
lowed by  dancing.  Good  mornings  were 
said  alter  a  ble  occasion, 


On    November    10,    George    A.    Orrok, 
secretar;  1  ei     section  of 

the  American  Society  of  Mechanical  En- 
gineers,  will  lecture  on  the  subject  of 
gas-engines  and  blast-furnace  practice  be- 
fore the  Society  of  F.ngineers  of  Eastern 
New  York,  at  the  Teneycke  hotel, 
Albany.    N.    Y. 


B 


usiness  Items 


It< 


The  Parker  Boiler  Company.  Philadelphia, 
has  recently  received  the  third  order  from  the 
•■  ■  u.-.-r  Mills,  Long  Island,  City,  X.  v.. 
calling   tor   two   346-horsepower   boilers. 

The  Dearborn  Drug  and  Chemical  Company, 
Chicago,  III.,  has  just  issued  a  souvenir  book- 
let which  takes  up  the  question  of  water 
at  interestingly  and  thoroughly.  They 
send  it  free  to  parties  interested  in  water 
treatment 

The  Locke  Regulator  Company*,  Salem, 
Mass..  reports  that  manufacturers  all  over  the 
country  are  taking  advantage  of  the  protec- 
tion offered  by  their  automatic  stop  and  re- 
port among  recent  sales  of  quick  closing 
valves  and  engine  stops  the  following:  Jones 
&  Laughlin  Steel  Company.  Pittsburg,  1'enn. ; 
Revere  Rubber  Company,  Chelsea,  Mass.:  Na 
I  nfce  Company,  Pittsburg,  I'enn.,  and 
many   others 


New   Equipment 


Chandler  .v.  Price,  Cleveland,  Ohio,  will 
build   a   new   power   house. 

The  Interstate  Tacking  Company,  Winona, 
Minn.,   will   erect  a   duplicate  plant. 

The  Dubuque  (Iowa)  Packing  Company 
will  erect  a   $50, addition   to  Its  plant. 

Butterfield  4  Co.,  Derby  Line.  Vt..  is  In- 
stalling  a  ne\i  power  plant,  consisting  of 
two  suction  gas-producer  engines  of  150- 
norsepower  capaclrj 

The  Mechanicsburg  (Ohio)  Light  andPower 
Company  Is  considering  the  Installation  of 
waterworks  system  and  would  like  tO  heat 
from   manufacturers. 


Help    Wanted 

Advertisements    under    this    head     are     in- 
«<  /  ted  /■>  line,     Ahout 

[inc. 

AN    ENGINEER  200  horse 

power    _,'  New    York.      Box    53, 

Power. 


W  v.NTED I    1 hanleal    do 

detail    il  ma. Inn. ■!>    man 

Host    :>s,    |v 
WANTKI 1     Tlmren  lent     hi. 

specln :  I  one    that    can    sell  h' 

d.    M.   1 '».."   Pow 
IN    1  Xginekh    In    each     town   to  sell  . 
hesl    rocking  1      .,,1  ,  u 

Martin    Urate   Co..    Js]     I  1,  :i  it ..  .111    St,   Chin 

M.i  \  is  w  VNTED  to  sell  Hm-Kmiinn  • 
brati'd    1                                    In    t.-i  rltorl. 
covered.     See  our  advertisement    

W  VNTED      Man    to    Invesl     si; In 

trie  light    plant    and    take    nianagem. 

of    2 :    Middle    W.  1: 

F..w  1.1;. 

«  \NTED     In-,  class     draft   man     M 

slstanl  1   part in  :   mil 

ougbly   familial'  with  engine  ami   :•■ 
Address  P.  0    Box  51 ..  1:1  le,  Penn. 

WAN  I  EI)       Night     engineer    In     1 

of  boilers,  engines,  Ice  machines,  pu 

with   proper  assistant e  :    -he   r.- 1 .  ■  t .  ■ 
wanted  and   notice   required.      Ilox 

WAN  I  I   I  1      I  Hi  1  I  1   -    drill  Ismnn     iimI 
mator    for    high  class    -  team    power  ami   1 
Ing    work.       Address,    giving    full    |ni 
references  and   sahirv    « anted.    Ilos 
lotte.    N.   C, 


Situations  Wanted 


Idvi '  '.-■  mi  11/fl  mull ,  this  hi  ml  an 
sorted  for  2._>  cents  p<  1  fipn  About  *U  1 
make  a  line. 

PRACTICAL  ENGINEER,  agi 
mechanic,    desires    periuatienl     position 
good  firm  anywhere  that    need 
suits;    steam,    electric,    hydraulic    or   Ice 
chinery  :     New    York    license    and    heal 
ences.      Box    o7.    PowEU. 

TECHNICAL  GRADIATE.  30  years, 
lor  member  A.  S.  M.  1C,  six  years  In 
mills    and    un    road,    desires    position  u 

1 1  presen  tatlve  for  one  or   re 

ing  specialties  :    location.    New    I 
dress  "I'.."    Box  61,   l'.iwiai." 

POSITION  WANTED  As  master  mec 
or    chief    engineer :    experienced    in    the 

tenance    and     repair    of    all     n Imnlnil 

electrical    apparatus    and    buildings    In   1 
inclining  plant  :   have   had  experience  In 
trie   power    station,    machine   shop  and  1 
faetiulng   plant,    and    in    designing  and 
Ing  special   machinery.      Hex  (52,   1'owi.i: 


Miscellaneous 


Advertisements 
eerted  fbi  25  ci  nti 
make  a  line. 


per  li 


head    ■< 
Almut  six 


PATENTS  secured.      C     I..   Parker.  Bo 
of  l'atents,  4  McGill  Bldg.,  Washington, 

IF    Mil      DESIRE    to    learn    the 

ptoveinents   in    stcan ilers.   corn- 

the    Detroit    Water    Tube    Boiler   Co.,   V 

ENGINES    AND    Roil. ERS.    %    to  !« 
engine    castings    in    sets.       Models    and   t 
uiachiue    w.nk.       Sipp     Electric    and     M 
Co.,    Puterson,    N.    .1.      Catalog  4c. 

PATENTS  -II.  W.  T.  .leiuier.  patet 
tortlel      and      mechanical      expert,     tt"s     ' 

Washington.    I>.    ('.      I    make   an 
and  report  if  patent  can  lie  had  and. 

WANTED  A  hardware  or  mill  su|>l'j 
eialty   to  sell   on    royalty,  or  mnnufactol 

selt    on    royalty,    or    purclias t  rich' 

dress    with    particulars.    'Specialty."   II 

Power. 

ENGINEERS  AND  FIREMEN  -Be 
cents  In  stamps  for  .1  in  page  pamphl 
talning  a  list  of  questions  asked  hy  an 
Ining  board  of  engineers.  Stromlwn 
lishing  Co.,  27(i:i  Cass  Avenue.  St.  Lou 

ANY  FIRM  or  engineer  In  rhare> 
steam  plant  that  is  troubled  ■.■ 
'.oilers  can  get  absolutely  free,  the  I-- 
eator  and  reducing  wheel  made,  with 
lined  mahogany  ease  For  partlcula 
dress  Croat  Lakes  cbcinical  Works, 
woe,   Wis. 


For  Sale 


Advertisement/!  under  this  heat 
serted  for  'Jo  cents  ner  line.  About  I 
make  a  line. 


FOR    SALE      20x48     Wl loci 

two   72"xlv    high    pressure    tubular  I) 
good    condition    cheap.      Addre 
Pox  2,   Station   A.  Cincinnati    I 

FOR    sai.f  - -.-,111 1  horsepowei 
liound    Fleming   single    valve,  aut 
two    small    engines,    cheap    for    ."."-i   ., -t 
Manufacturing  Co..   IS01 
P.ldg  .    St,    Louis,    Mo.  , 

I'lil;     s  VI  I:      2. Mi  horsepower    Unf     »' 
l*y   Corliss    engine.    18x42   cvlind 


rember 


R  AND  nil-:  1 
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Destructive  Boiler  Explosion  at  Milwaukee 

Pabst's  Brewery  Plant  Damaged   to  }hc  Extent  of  $250,000  by  the 

»  Explosion  of  Four  Water-tube  Boiler.-.     *  >n<-  1  ><  ad,  '  >ne  Seriously  Injured 


BY        OSBORN 


M  O  N  N  E  T  T 


is     hoilcr     explosion 
•!   Milwankci 
yo   a.m.,    Monday,    October    25.    at    the 
the     Pab.-t     Hrewinv;     Company, 
nppening  so  early   in  the   mornii 

were    the    1  nly    persons    in    the 
the  time,  one  of  whom,  severely 


1  he  building 
newest  addition  to  the  mammoth  plant  of 
rewery,  and  the  exploded  1  >■  >iKrs 

( Ictobei  been  subject  1 

:i  bj    the   Hartford  Company  and 
larently   in  t  ndition. 


abst  plant  to 
tent  of  $  :  bj  the  I  [art 

!"■  >r<  I     Si  .ml     In- 

surance   Company,    covering    dai 

.,nd   loss  of   life   resulting   from 

11s.      However,    according    to   the 

local      representative,     the      policj      was 


FIG.    I.      GENERAL    VIEW    OF    WRECKAGE 


red,  was  taken  from  the  ruins  shortly 
the  explosion  and  removed  to  a 
lital,  where  his  chances  for  recovery 
reported  favorable.  The  bod 
r  fireman  was  found  later  buried 
he   debris. 

ie  wrecked  boiler  house  had  a  front- 
°f   49'  2    feet    on    Tenth    street,    and 


Eight     boilers     composed     the     pi 
which    six    were    Munoz 

wer  rated  capacity  each,  and  two 
ilers.     The  latter  I 
been  put  in  and  had  1  n  under 

steam. 

-•imated  that  the  property  damage 
will    be    between    $250,000    and    $300,000. 


I 
jlit   constitutes  what 
i-    known    as  "    the    amount 

I 

:k   -t.-irk  divi 

parts  and  it  was  the 

that  let  go.     All  of  the  six   Muni 
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covered    with    an    immense    amount    of 
wreckaj  ticallj   uninjured   The 

stack  itself  stood  in  the  midsl  of  the 
apparently  undamaged, 
tion  of  the  big  malt  ele> 
joining  the  boiler  plant  to  the  south  and 
p:  "I  filled  with  grain,  was  moved  tt 
on  its  foundation  and  racked  and 
twisted  so  that  it  maj  be  a  total  loss. 
The  south  wall  of  the  three  story  building 
to  the  north  used  as  a  machine  sin  p  was 
lorn  out  and  masses  of  debris  pound 
through  the  great  iagged  opening.  \  por- 
tion of  one  of  the  boiler  drums  weighing 
many  hundreds  of  pounds  was  hurled 
acn  ss  Tenth  street  and  imbedded  so 
firmly  in  the  room  of  the  cold-storagt 
warehouse  opposite  that  the  efforts  of 
twent)  firemen  failed  to  dislodge  it.  Tenth 
street  from  Chestnut  to  Cold  Spring 
avenue  was  buried  under  tons  of  broken 
machinery,  twisted  steel  and  gri 
of  brick  from  the  crumbling  walls,  while 
masses  of  boiler  tubes,  steam  pipes,  and 
fittings  wen-  scattered  in  indescribabli 
confusion. 

Although  the  force  of  the  1 
was  evidently  directed  mostly  against  thai 
portion  of  the  building  in  which  were  lo- 
cated the  four  east  boilers,  by  one  oi 
the  freaks  of  fortune  a  delicate  set  oi 
antennae  of  the  United  States  Wirelesi 
Ti  |i     raph  Company  hanging  directly  ovei 


IV    DOWN 


;ENE    OF    DISASTER 


Chief    Engine  i    the    -tack    weri'    totally    wrecked;    but 

connected   to  the  en  examination  it  was  f  und  that  the  two 

at  the  time  of  the  explosion,  and  Munoz   and   thi                         tlooi    boilers 

the  four  on  the  east,  or  Tenth  street  sidi  west    side   of  the   stack,   although 


FIG.    3.       REINFORCING    STRIP  HEARING   OF    PLATE   AT   RIVET    HOLES 


November  o,  1909. 
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.mil  supported  150  feet  in  the  air 
between    the    power-he  use    stack    and    the 

on  tlu-  northern  corner  of  the 
olil  boiler   house,   was   not   damaged,   and 

•    communication    was    not.  inter- 
rupted  in   the   slightest. 

rst    words   in    explanation   of   the 

came    from    Gi  ttlieh   Jehnert.   the 

reman,  who  made  a  statement  at 

the  hospital   in   which   he   said  that   an    iS 

inch    -uam    main    leading    to    the    engine 

room     exploded,     and     was     the     priman 

■   the  accident ;  and  that  all  condi- 


■w  water  theorj  is  more  generally 

being    responsible 

In  this  maki  he  hori- 

pntal  drums  have  a  row  1  t  vertical  tubes 

expanded  into  them  tor  the  full  length  of 

the    drum.       V. 

tached,  the  sheet  is  reinforced  bj  an  out- 
side  plate,  put   on   with  a  single   r.>u    of 

ri\cts   at    each    side,   and   calked.      The    CX- 

have   drums  36   inches   in 
diameter,    made    of    's  inch    steel    plates, 
with     double  strapped     butt-joint 
tudinal    seams,   the   reinforcing    ,-heet   be- 


amination  up  to  the  present  writing,  and 

until     the     wreckage     i-     entirely     cleared 

ioi     1     to  thi 
ll  lit. 
Power     from    the    Milwaukee     Electric 
Railway  and   Lighting   Company   was  hn- 
ugh    1 1 1 1  • .  ■    [80 
kilowatt     transformers     temporarilj      in- 
stalled, and  operations  at   the  plant   were 
I  in  all  departments  not  requiring 
steam.    ! :  d  to  erect,  as  soon  as 

possible,  a  temporary  structure  over  the  re- 


;ler   room  were   norma 

I!  time. 
the   broken   steam 
xccssively  large    tor  the   size   of 
int.    would     have     given     excel!.  :i 
f'  >r    the    rapid    escape    of    the 
I  am,   the    shock    of    which    might    have 
great    for   the   boilers   to    with- 
nd.      This    explanation,    however,    was 
credited    generally    by    engineers    and 
■  'incut 
a  mar.  dazed  by  the  appalling  disaster 
in  a  condition  to  make  accurate 
■is.      Later,   Jchnert.    who 
m    instant    death    is    con? 
'raculous.  revised   his   statement,   saving 
did  not  believe  the  steam  pipe  let 
but  insisted  that  all  gages  in  the 
1  ler  room  registered  properly  and  that 
'  re  was  plenty  of  water  in  the  boilers. 


ing  put  on  with  ''-inch  ri\ets  pitched  ,1 
inches  apart.  In  the  event  of  low  water 
it  is  held  that  the  portion  of  the  drum  at 
the  point  where  the  verti 
connected  would  be  peculiarly  susceptible 
to  the  deleterious  action  of  the  hot 

It  i-  a  peculiar  fact  that  the  drums 
which  have  so  far  been  1 
all  found  to  have  given  way  in  exactly  the 
same  manner  in  the  reinforcing  seam, 
indicating  that  this  part 
pierced  by  the  opening  for  tubes  and  con- 
it 

the  lat- 
far  found  being  intact. 

To     refute    the    theory    of    low     water. 
however  has   failed   t" 

reveal   the    slightest   burring    of   the   metal 
in    any    of   the    drums    available 


maining  boilers  and  resume  operations  in 

the  bottling  and  pasteurizing  departments. 


The  Canadian   Light  and   Pow 

■    Montreal,    has    contracted    with 
J.   G.    V  New    York,   for  the 

of  a   hydroelectric  plant   on 
tl  e  Si    I  awrence  river,  near  St.  Ti 
Que.      The    plant    will    utilize    thi 

canal    water,   giving   an    available 
and  constant  head  of  50  feet.     Thi 
■ill  contain  three  7200-hor 
turbine     units  4000-kilowatt 

rs  and  have  space  for  a  fourth 
unit;  also  two  400-horsepOwer  exciter 
units  and  switchgear;  the  27-mile  trans- 
line  to  Montreal,  and  sul 
and  distributing  system  at  that  city,  will 
also  be  included  in  the  contract,  which 
is  estimated  to  cost  about  $4,000,000. 
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Experimental  Marine  Turbin 

turbine 

I  John    11.    Mac- 

■nl    Ma- 
IV-iiii.   where 


will    alii 

longitudinal  fn                        il   il   can   - 1  i  >  1  ».- 

axialh    :  i  ithin    the    frame.     In 

the   ele\  rig    frame   will 
ii  am    which    is 
support' 

it  will  b  iported  in  threi 


FIG.    I.    REDUCING  GEAR  WITH    FRAME  BROKEN    AWAY    TO 
AND   FLOATING    FRAME 

tructed.  This  gear  which  has 
for  its  object  the  translation  of  the  high 
relative  speed  of  the  efficient  turbine  into 
the  more  moderate  speed  which  is  jm- 
perativi  propeller, 

is  illustrated  in  Fig.  I. 
It  will  be  seen  that  in  a  general  way 
e  De  Laval  arrange- 
ment of  a  divided  helical  gear  one-half  of 
which  is  right-  and  the  other  half  left- 
handed.  The  smaller  gear  or  pinion  i- 
supported  in  tl  -   in  the  heavy 

frame."  which   is   supported 
at   the   middle   of   its   length   by   a   heavy 
I-beam   resting   upon   a   raised   portion   of 
of  the  inclosing  and  supporting 
gear  ca 

In   Figs.  2.  ;t  and  4.  the  device  is 

11.   plan   and   elevation    where   the 


•  Ilnu     PINION 


flection  h)  the  verticil  forces  at  1 
ing.  It  is  also  stiffened  in  the  In 
plane  to  obvial  the   hot 

:ontal   1  !  Line  plaq 

shown  in  Fig.  4.     Fig  ihe  pinii 

shaft  in  section  and  the  llexil 
At  the  em 
shall  is  the  coupling  driven  by  tin 
shaft  while  the  other  end  of  thi 
shaft    is    coupled    to    the    extreme    end 

lion    shaft    on    the    inside   hi 
ol    ki        and  bolts.     This  ini.  1  ioi    shaft 
so  flexible  thai   it   in  lie-ally  ill 

constraint     on     the     pinion     and 
frame   and    il    is    e\  idem    thai    hi  11 
itudinal    position    in    the 

and   in  the  angular  position   of  t 

In    pinion   is   -1  !.  1 ,    under   I 
Ii  "1  of  the  forces  transmitted  through  1 
teeth   of  the   gears   and   it    is   evident  tl 
the    pressure    on    the    faces    of    tl 
would    lend    in   keep   the   pinion   and   gi 
in  alinement.     But,  if  for  any  can 
as    wear,   or   heating    of   bearing 
other   disturbing   influence,    the   alinemt 
is    affected,     the     I-beam     on    which    t 

'  frame  is  supported  acts  as 
hingi  allowing  the  frame  to  yield  to  I 
extent  necessary  to  correct  the  deflectii 
Fig.  s  shows  the  hollow  pinion  sh. 
with  il-  internal  driving  shaft  connect 
to  the   far  end   of  the   pinion   -halt.  \vh 


FK,     3.     PLAN    VIEW    OF. PINION  SHAFT   AND   SUPPORT 

relation   of  the   supporting   I-beam   to  the  pinion     faces,     one     of     which     i-     right- 
pinion    shaft    is    clearly    shown.  handed    and    the    other    left-handed,    the 
The    floating    frame    is    a    he:  ar   being   much   larger   and    stiffer   than 
flexibly  mounted   in   the   gear  box  the    pinion    requiring    only    two    bearings, 
••porting     in     rigid    bearings     the  The  floating  frame  is  made  deep  vertically 
pinion    shaft    but    in    such    a    way    that    it  so  as  to  be  stiff  enough  to  withstand  de- 


Ftr..    2.      PARTLY    SECTIONAL    ELEVATION,    SHOWING    I-BEAM    SUPPORTING 
FLOATING    FRAME- 

it-  oilier  end  is  connected  i"  the  turl  i 
shaft  by  the  flexible  coupling  shown 
plan  and  elevation.  This  coupling  c  - 
-ists  ut"  two  flanges,  one  of  which 
keyed  to  each  shaft  and  connected 
other  by  links  which  allow  consii 
able  longitudinal  freedom. 

The   gears.   Fig.  6,  were  cut  anck  hi 
ened    by    Shuchardt    &    Schiitte,   Chen 
Germany,    from    steel    forgings   of  90  0 
po  mds      tensile     strength       furni 
Messrs.    Krupp,   of    Essen.     A   vei 
idea    of    tlnir    size    and    proport" 
be  had  from  Fig.  6,  which  is  a  reproi 
tion   of  a  photograph  taken    in-t   pre-. 
to  their   shipment    to   this  country. 


A  Philadelphia  paper  announce-  tl' 
jury  by  scalding  of  a  fireman  on  a  loi 
five  bv  the  falling  "off"  of  the  crown  sh< 


ember    I 


P<  >\\  ER  AND  THE   I 


Superheat   Increases    Efficiency    of 

I  I    li   Duty  Pumping  Engines 

of  four  jo.ooo.ooo- 
gallon   pumping   engines    for    thi 
Cincinnati,  whii 
Primros 
showed    thai    the    econom) 

al    of    all    reciprocating 
can  li<-  i  idcrably  bj 

•  f    a    moderate    superheat      Thi 
contains  ;  ylinder  tripli 

i  'io.il  pumping  engim 
and  flywheel  I  capacity 

in    j)   houi 
rs  of  the  steam  cylindei  - 
g  i  and  82  in<  hi  ■  rs  37!  \  inches 

in  diameti  r,  and  thi  11  5.     M1 

cylinders  are  steam  jacketed  and  n 
the  1  j  lindi  1 
engine  i-  provided   with   it-  own   surface 
c6ndenser.  The  boilei  Stirling 

type,  having  2016  square  feet  of  heating 
each,    and    are    equipped    with 
American   stoker-,  having  4.'  square   feet 
of   grate    surface.     There    are    ;il-"    two 
ed  Foster  superheaters,  each  con 


he  combined   ass  the    N 

ation    of    Stationai 

iladelphia,    numbering    about 

hundred   members,   will    give   a   con- 

.  dipner  and  dance  on  December  .}.  at 

Lulu    Temple.     Broad     and     Spring 

ts.     The  committee  are  hard 

■deting  arrangements   and   a 


1  tMPLETE   W 
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taining  1 160  square  r- 

and  8   square   feet    of   urate   area,   and   in 

addition  several  Grei  rrs. 

rable  reduction  in  the 
steam  used  in  jackets  and  receiver-,  which 
indicate-  that  cylinder  condensation  is  less 
with  superheated  -team.  It  i.-  further  in- 
to note  that  the  temperature  .,1" 
the  cxhau-t  -team  leaving  the  low-pres- 
sure   cylinders    is    much    less    when 

ted   -team,  and  this   i-   undi  ubted 

ly  due  to  less  heat  being  absorbed  by  the 
-team  from  the  cylinder  walls  during  the 
exhaust    stroke    in    the    low-pressure    cyl- 

ind    in    reducing    the 
Ives  and   pi  1 
With    ■■  uperheat  at  the  throt- 

tle, the  duty  wa-  found  to  1m-  104,403,500 
foot-pounds  per  1000  pounds  of  dr> 
steam;  with  00  degree.-  superheat,  the 
duty    was     [89,624,000    foot-pour  : 

00     and      171,700,000     fool 

without  superheatii 

:     one  third    of    its    I 

and  it  i-  i  nly  fair  m  assume  that  the 
ter  would  give  better  efficiency 
when  operating  more  nearly  at  its  full  ca- 
pacity. The  amount  of  -team  used  by  the 
auxiliaries    is    small,    but    the    bi 

I   on    these  aitxil- 
iarie-    was    very    marked. 
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Rigid    Drives    for    Electric   Elevators 


Method    of    Transmitting    Power    from    the     Motor     to     the     Machihc. 
Back    Gearing    for    Lifting    Extra    Heavy    Loads    at    Reduced    Speeds 


BY 


WILLIAM       BAXTER,    JR. 


VMNG 

which   the   motion   of  the 

transmitted  to  the  hoisting  drum 

i-    illustrated    in    the    lower    part    of    Fig. 

is  broken 

the  worm  ai 

■  ned  i"  the  hoisting 

drum.     The  worm  is  made  integral   with 

.1  shaft  and  run-  in  bearings  ar- 

to   take    the   thrust    of   the    screw 


latter    may    be 
readily  iii>«.rt.  1  whenever  re 

quired.    This  can  n<  :  <  iwever, 

ar  and  the 
balance  are  first  properly  secured  so  thai 
they  cannot  drop,  and  the  pressure  taken 
.■..inn  mechanism.  The  bearings 
at  both  ends  of  the  worm  shaft  at 
so  that  there  i-  no  waj  of  taking  them 
up   for  wear,  but   experience   shows   that 





1 





Slo  G 

The  construction  and  op<  ratio] 
hack  gearing  shown  on  the  inai  hi 
3J.  can  In'  fully  understood  |>\  || 
Fig.  50,  which  gives  .1  tup  view  an 
end  view  of  the  gearing.  I  In  sha 
the  motor  armature  is  shown  at 
the    pinion    ./'    is    mounted    011    this 

i]    the    hearing    />   and    tin 
/•'.       This    pinion    meshes 


directions.     The  bearing  A.'  can  be 

i    the    shaft    by    the 

and  in  like  manner  the  sleeve  A." 

There 
arc    thr 

Its    //    that    hold    the    tightening 

E  the  stuffing  box.   and  by   means 

osition   of 

may   he 

-  /.  /.'  at  the 

■  Tin  the  thrus 

stuffing    '  ed    at    the    brake    end 

of  the  .cut   the 

from    the    worm    chamber. 

For  the  purpose  of  reducing   the   friction 

vent   cutting    the    thread    of   the    worm    or 

■    worm  gear,  the  chamber 

in    which    the    worm    runs    is    filled    with 

latter 

and   the 

■nt    the 

oil    from    leaking    out    through    tl 

bearing. 

The    ends    of    the    worm    chamber    are 
closed   with  heads  tl 
a    diameter    slightly  that    of 


the    wear    is   vi  en  fi  ire    it    is 

make    them    solid,    so    that    the 

worm  shaft  may  not   '       ible  gradually  to 

irelj    « ould  if  split 

hearings    were    provided    with    which    the 

wear  could  he  taken  up    With  solid  sleeves, 

if  thej  bi  I      ■.  orn  to  run  well 

laced,  and  thus  the  aline- 

ment  of  the  shaft  i<  at   onci    restored 


that    is   cast   on    a   sleeve   B   whicl 

end  ha  ;  a  pinion  B".    Thi  >'"' 
meshes  with  the  gear  A"  that  fori  ""' 
half  of  the  coupling  /;.  and  it  is  r  B>l 
upon    the    end   of   the   worm   shaf 
which    is   also   mounted   the  braki  tnt 


This    shaft    runs    in    the   hearing 


1    IIIZ>        -II H  IL         111113         111         mi         

also   in   the  bearings  at  both  end 
worm  chamber,  as  shown  in  Fig- 


Novemlu : 


l't  »\\  ER  AND  THE   I 


runs  on  a  shaft  that  is  made  with 
-md  eccentric 
11    upon    which    tin 
runs,      rhese  ends  are  held  in  ex! 

■  the   frames   that   hold    tl 

/)  and   D'.     On   one   of  the   ends 

■  aft  a  handle   /;'   is  mounted,  and 

running  und 


Frami 

try   in   the   construe 

late  the 

! 

the  machine.     This  is  done  in  on 

a  breakdown   of  any   portion   of  the   in- 

•    is.  the 
rmamre   coils. 


ck  Got  Shift 


•his   handle    is    turn. 
n   the  gears  A' ,  B'  and  A",B" 
'.  henevcr  it  is  desired  to 
an    extra-heavy    load    the    bolts    are 
iovcJ    from    the    coupling    F    and    the 
idle   E   is    turned    to   the    position    in 
is   shown   in   the   drawing;   then- 
mesh   with   each   other  and  the 


J 


the    commutator   or    brusl 
not  cause  the  circuit  to  be  "grounded"  to 
the   machine.      In   machines   that   are   not 
1   with  a  back  gear  the  insulating 
done    by    placing    sheets    of    in- 
sulating material   under  the  parts   of  the 
;i   the   bedplate,   also 
around   the   holding-down   bolts,   and   be- 


Sbift  Hindlc 

fig.  53        _=»- 

ion  of  the  armature  shaft  .  /  is  trans- 
it through  the  gearing,  with  the  re- 
that  the  velocity  of  the  worm  shaft 
to  about  to  one-sixth  of  the 
'eed,  and  the  lifting  capacity 
irrespondingly  increased.  The  opera- 
and  construction  of  this  gearing  can 
nore  fully  understood  by  the  aid  of 
detail  drawings  shown  in   Figs.  51   to 


JE 





rig.  51  shows  the  constructi- 
ve B  and  the  pinion  and  gear  B"  and 
the  three   parts   being    cast   together. 

shaft    S    upon    which    the    - 
'«  when  it   is  thrown  into  action,  is 
*n  in   Fig.  52.     The  end   viev 
clearly  the  eccentric   relation   of  the 
sections  5"  with  respect  to  the  body  of 
shaft.     Two   views   of   the   operating 
dle  E  are  given   in   Fig 
*>  the  gear   A",   giving   a   side   view 
a  section  parallel  with   the  axis.     In 
55    are    given     two    views     of    the 


«C    54 

tween  the  two  parts  of  the  shaft  coupling. 
With   the   back-gear   construction   the   in- 
sulating   is    more    difficult    because    there 
are  several  other  points  at  which   insula- 
tion must   be  provided.     Looking  at   Fig. 
50  it  can  be  seen  that  the  armatui 
A    must    be    insulated    from    the    base    of 
the  machine,  and  this  is  accompli: 
placing    insulation    between    the    bedplate 
and  the   stands  that  hold   the  be 
and  (7.     It  is  al  to  provide  in- 

sulation between  the  pinion  A'  and  the 
gear  B' ,  because  the  pinion  is  mounted  on 
the  armature  shaft.  This  latter  insulation 

making   the   teet! 
pinion  of  insulating  material  such  as  hard 
fiber  or   rawhide.     The  pinion,  it   will   be 

; ;,  is  construct 
side  flanges  B  B'  made  of  metal. 

med  with  a  sleeve  upon  which  are 
shers    which   are   clamped 
en    the    flanges    B   and    B'. 
As  the  frame  that  car 

-  m  the  armature 
shaft,  it  is  necessary  to  insulate  B  from  it. 
and  this  is  done  in  the  way  shown  in 
Fil'  52.  in  which  it  will  he  seen  that  the 
ends  5"  of  the  shaft  are  provi'! 
fiber  bushings  F" ,  these  being  mi 
a  flange  so  as  to  prevent  contact  by  end 
movement. 


Primer  of  Electricity 

ircuit  and  the 
tnplex  parallel  system,  then 
combinal 

parallel  iltiple  and   tl 

the    mull  irrangement 

c,li,s-       R  iplest    form,    a 

irallel  circuit  two  de 

vices  in  paralli 

n   parallel. 

iit.     The 
111    lamps   lak- 
ampere    each    when    an    cm  f.    of 
110    volts    is    applied    to    their    terminals. 
Each    pair    of    lamps,    therefore,    requires 
re  of    110  volts  between  the  junc- 
tion  points   in. heated   in   the   diagram,   and 
when   tl::  |i<  d,    there    will 

flow  a  current  of  '  _•  ampere  in  each  lamp 
or  1  ampere  in  the  pair.  The  two  pairs 
connected  in  series  require  no  volts  each; 
consequently,  .-.'o  volts  will  be  required 
for  both  pairs. 

The  f  ments  can  be  proved 

by  Ohm's  law.  It  each  lamp  takes  '  i 
ampere  when  subjected  to  no  volts  pres- 
sure, its   resistance   mi 


1 10  volts 


=  2 jo  ohms. 


J  ampere 

Xow,  when  several  lamps  or  other  de- 
ll    having    exactly    the    same    re- 
sistance,   arc    connected    in    parallel,    the 
joint  resistance  of  all  of  them  is  equal  to 
the    resistance  them    divided 

by   the   number   of  them. 

In    the   case   of   a    pair   of   lamp 
having  a  resistance  of  220  ohms,  the  joint 
resistance    of    the    tw 

—  =  110  ohms. 

Consequently,  with  no  volts  at  the  ter- 
minal^ of  the  pair,  the  total  current  flow- 
ing through   them   will  be 

no  volts 

r =  1  ampere. 

1 10  ohms 

The    total    r  a    number    of 

lamps  or  other  devices  connected  in  series 
is  equal  to  the  sum  of  the  individual  re- 

g    8  there  ar  f  lamps 

-     with    each    other,    and    the    re- 
!i    pair    i-    no   ohms;    the 
total   resistance,  then  fore,   i- 
no  +  no  =  220 
ohms,    and    with    220    rolts    at    the    main 
terminals    of   the   wh 

current  through  the  two  pairs  will  be  r 
ampere. 

plex    ar- 

t,t    of    lamps    in     series-parallel. 

Here   there   are    six   groups    of   lamps   in 

d    each    group    con-i-ts    of    four 

nnected  in  parallel.  Suppose  these 

lamps  have  a  resistance  of  200  ohms  each. 


POWER  AND  THE  ENGINEER. 


November  <), 


» ill  liave  a  rc- 

>hms 

■Inns. 
4  !l' 

the  six  groups 

i    be 

:nus 

nnected  I 

at  their  terminals; 


of  each  group,   the  current   through   one 
group  will  be  the  correct  current 
lamp,    for 

IIOO  ohms 

the  resistance  of  one  series  group 
is   i  ioo  ohms,   the   n 
groups   in  parallel  will  be  one-fourth   of 


impere. 


"°1 

■o 

J100  V.r 


O 


,     ,     ,  =  5-833 

15  T  TI 

ohms. 

The  two  pairs  o(  coils  art'  in 
;o  ili'  ii  n  listances  add  ;  the  sun 
two    is 

5.833  +  2.667  =  S>, 

ohms,    .1-    previously    stated. 

Now  clu  cl    up  the  separate  v  h 


-0 
o 

4    ♦ 


:°1 

-O 


■ 

r 
■      r 


FIG.    9 


consequently,  the  current  passing  through 
the   six   groups   will   be 

600  volts 

-. =  2  amperes. 

300  ohm-. 

Now  take  up  the  resistances  and  cur- 
rents of  the  lamps  separately  The  re- 
sistance of  one  lamp  is  200  ohms;  0  nse- 
quently,  with  too  volts  at  its  terminals 
the  current  passing  through  it  will  be 

100  volts       . 

=  J  ampere. 
200  ohms 

Since  there  are  four  lamps  in  par- 
allel, the  current  through  .the  whole  group 
will    be    four    times    the    current    in    one 

;  =  2 

This   agrees   with   the   result   nf 
the  first  calculation,  for  the  six  groups. 

to  is  a  diagram  of  a  common  ex- 
ample of  parall  inection.  There 
groups    of    lamps,    each    group 
consisting   of   live   lamps    in    series.      The 


Each  Lamp  reiuln 
110  Voln  and  H  Aiuptr 

FIG.    10 


four  groups  are  connected  in  parallel  with 
each  other.  Since  each  lamp  takes  ','. 
ampere  at  no  istance  must  be 

1 10  , 

~„~.  =  220  ohms. 
+  ampere 

The  resistance  of  each  group,  therefore. 


5  X  220  =  1 100 
ohms.     With    550   volts   at   the   terminals 


—  ='" 
ohms.      And    with    550    volts    at    the   ter- 
minals, the  total  current  will  be 

5 SO  volts 

; =  2  amperes. 

275  ohms 

This  checks  up  with  the  calculation  for 
a  single  group,  for  if  the  groups  arc  of 
equal  resistance  the  current  will  divide 
up  equally  between  them,  and  each  group 
will   get 

1  =  4 

ampere. 

So  far,  ■  >  1 1 1  -.  group  1  I  devices  having 
equal  resistance  have  been  considered. 
Fig.  11  illustrates  what  happens  when 
devices   of   different  ire   con- 

nected  in  lie]  and  F  ig    12  gives 

a  similar  idea  of  different    n 
parallel 

In    Fig.    II,    a    resistance    ./    of    t    "Inns 

is  connected   in   parallel   with   a   resistance 

tanci    1  .  "i    in  ohms 

is  connected  in  parallel  with  a  resistance 

1  ihms :  the  parallel  pair  .  /  and  />' 

with   the   parallel 

pair  C  and   P.  and  the   whole  supplied  at 

olts.        The    total 

iairs  i     8|     ohms, 
and  the  total  current,  therefo 

102  volts 

^j— s=  „  amperes 

This  result  is  '         follows:    The 

joint  resistance  of  two  or  more  unequal 
iai  tlli  1  is  fi  mnd  by  dividing 
1  by  each  resistance,  adding  the  results, 
and  then  dividing  1  by  the  sum  of  the 
first  results.  The  joint  resistance  of  A 
and  B.  therefore,  is 

rri =  2'66y 

ohms,  and  the  joint  resistance  of  C  and 
D  is 


currents.     Since  the  joint  resistance  1 
and  B  is  2.667  ohms  and  the  total  cm 
is    12    amperes,    the    voltage    drop    in 
pair  of  coils  must  be 
2.667  ohms  X  12  amperes  =  32  vol 


With  32  volts  at  its  terminals,  tl 
rent  in  A  must  be 


\  2  volt  s 


8  amperes; 


4   ohms 

and  the  current   in   B   must  be 

■1,2  volts 

? — =  4  amperes. 

8    ohms       ^ 

If   A    and    B   take    up   32   volts 


tin 


rembei 
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ige    i  102I.   that   leaves 
■  • 
rent  in  C  will  be 

-o  volts 

i — - —  =  -  ampere 
IO  ohms 

•urrent    in    /'   will   be 

-o    ■ 


70  volts 
the  cur- 


14  ohms 


amperes 


«    two   currents   is    12  am- 
diich    agrees   with    the    result    first 

s   the   same   ceils   A.   P.  t' 
connected    in    parallel    seri 
:    at     the     same     pn  - 
t   would   naturally   1  ■• 
light    that   thi  nice   of 

nip  would  not  be  changed 
ly  removing  the  cross-connection 
.  I   and  /'  and   B  and   C  .  but   it  is. 


t  resistance  of  A  and  C  in  series  is  14 
ns  and  the  resistance  of  B  and  P  in 

ohms.     The   joint    n 
'he  two   series  paths  is 


j  .    —  ° 

n  1    . 

id  of  S'/2,  as  in  Fig.  n. 
\n  easy  way  to  remember  the  distinc- 
a  between  series-parallel  and  parallel- 
's connections  is  to  extend  the  two 
so  that  they  describe  the  ar- 
igement  of  circuits ;  thus,  a  series-par- 
ti circuit  is  a  scries  group  of  parallel 
'uits,  and  a  parallel-series  circuit   is   a 

illel   zmup   of  scries   circuits. 

rom  the  foregoing  and  the  two  pre- 
»ng  primer  lessons  it  should  be  clear 
'he  reader  that 

'  In  a  simple  series  circuit  the  cur- 
''  w  the  same  in  oil  parts  of  the  circuit. 
-    In  a  simple  series  circuit. 


the    terminals    of    the 

3.  In  a  simple  parallel  ril     * 

he  same  at   the  terminals 
the  circuit. 

4.  In  a  simple  parallel  circuit  the  cur- 
rents   in    the    different    branches 
circuit  are   inversely  proportional  to   the 

■  ices   of   the   branches. 

5.  In  a  series-parallel  circuit  each  par- 

•up    should    be    considered    as    a 
single  device  in  series  with  tfrc  others. 

6.  In     a     parallel-series     circuit     each 

roup   should   be    considered   as   a 
ill  parallel  with  the  others. 


Proper   Area   for  Boiler  Breechings 


By  J.  E,  Terman 


Considerable    varial  1     amount 

of  area  provided  in  1).  iler  breechings  and 

■  ns  for  the  same  capacity  i 
found,  and  such  variations  are  1 
noted  between  breechings  designed  by  dif- 
ferent manufacturer-,  but  also  between 
those  made  by  a  single  firm.  This  is 
partly  due  to  the  variable  conditions  met 
with  in  each  installation,  but  it  is  more 
often  due  to  the  lack  of  ability  on  the 
part  of  the  manufacturer  to  design  such 
connections  uniformly,  the  areas  used  in 
1  many  cases  being  arrived  at  along  lines 
that  practically  amount  to  guesswork. 

The  boiler  manufacturer  frequently 
bases  the  area  of  the  uptake  connection 
to  his  boiler  on  the  cross-sectional  area 
of  the  tubes,  if  it  is  a  tubular  boiler,  and 
the  maker  of  the  breeching  bases  his 
due  area  on  that  of  the  uptakes  or  the 
tubes.  It  is  readily  seen  by  a  moment's 
reflection  that  the  cross-sectional  area  of 
the  tubes  does  not  vary  directly  with  the 
capacity  of  the  boiler,  and  therefore  with 
the  amount  of  gas  to  lie  handled,  for 
the  capacity  of  a  horizontal  or  vertical 
tubular  boiler  varies  almost  directly  with 
the  length  of  the  tubes  for  any  fixed 
diameter  of  boiler ;  therefore,  with  vary- 
ing lengths  of  boiler  there  could  be  a 
number  of  different  capacities  with  one 
area  for  the  cross-section  of  the  tubes. 
It  is  thus  seen  that  the  cross-sectional 
area  of  the  tubes  should  not  be  used  in 
arriving  at  the  proper  area  for  the  breech- 
ing, and  the  only  correct  way  is  to  base 
the  area  of  such  connections  on  the 
volume  and  velocity  of  the  gases  to  be 
handled,  or,  what  is  the  same  thing,  the 
amount  of  coal  to  be  burned,  making  of 
course  due  allowance  for  unusual  length 
of  connections  or  for  bends  in  the  con- 
nections, where  surrounding  conditions 
make  frequent  turns  necessary.  Prof. 
William  Kent's  table  for  chimney  sizes, 
which  is  probably  the  most  widely  used 
for  design  of  boiler  chimneys,  is  based 
on  a  formula  in  which  the  effective  area 
of  the  chimney  varies  directly  as  the 
capacity     for    any    fixed     hight.     and     he 


recommends    thai    the    are.,    through    the 
area    of   the    chimi 

I)    his  table. 

If  the  due  designer  knows  the 
of  the  chimne)  to  which  the  flue  is  to  be 
connected,  he  can  base  the  size  of  the 
flue  required  on  thi>.  However,  the 
writer'-  experience  would  indicate  that 
the  20  pi  bi    the   chimr 

recommended  b  Kent  for  flues 

i-  somewhat  in  excess  Of  the  average  met 
with     in     plants     which     can     be 

represent  cr 1  practice,  and   to  pi 

would    probably    represent    conditions    as 

they   are  actually    found   in    good   practice. 

if    the   chimney    size 

and  capacity  were  known  the  flue  areas 
could  be  designed  accordingly,  but  it  very 
frequently  happens  that  these  data  are  not 

.    and    in    mam     eases    where    the 

chimney      dimensions      are      known      they 

designing    the 

breeching,  on  account 

for    the    boiler    capacity    served;    and    in 

liere    the'    chimney    area    was    de- 
ficient  it    would   be   making   a   bad    matter 
to  use  this  area   in   designing   the 
breeching,    for    it    would    result    in   a   con- 

breeching    attached   to   a   chimney 
of   insufficient   capacity. 

In   the   accompanying   table   the   flue  or 

breeching   area    is    given    as    to   per    cent 

of  the  chimney  area  obtained  by 

»r  Kent's  formula,  assuming  that 
capacity  of  25  horsepower  would 
be  supplied  with  a  -tack  50  feet  high.  300 
boiler  horsepower  with  a  stack  too  feet 
high  and  5000  boiler  horsepower  with  a 
stack  250  feet  high,  and  that  the  hight 
of  stack  for  any  intermediate  capacity 
these  arbitrary  points  would 
vary  the  same  as  the  capacity.  Thus. 
2650  boiler  horsepower,  which  would  be 
the  capacity  midway  between  300  horse- 
power and  5000  horsepower,  would 
sumed  to  be  supplied  with  a  stack  175 
feet  high,  which  bight  is  midway  between 
too  and  250  feet.  The  areas  for  flues  or 
breeching  given  in  this  table  may  be 
safely  used  for  all  ordinary  conditi 


Breeching 

Feet. 

Boiler  II. P. 

25 

1.0 

1600 

4S.6 

1800 

ion 

6  n 

2000 

7.7    7 

150 

-•-'l  Ml 

61.9 

-  8 

2400 

66.1 

in  5 

7n    1 

300 

11    11 

2800 

71    11 

too 

7s  g 

I*  5 

82   S 

600 

21    7 

TIM) 

■J  1    7 

■it   0 

BOO 

j  7  a 

1000 

goo 

1250 

1IKKI 

1500 

107  6 

1750 

m:s 

1  IIHI 

i.i  7 

5000 

116.1 

On  October  18,  a  boiler  exploded  at 
the  plant  of  the  Griffin  sawmill  company, 
near  El  Dorado,  Ark.,  killing  seven  em- 
ployees and  injuring  three  other  persons 
severely. 
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Boiler    Explosion   at   Amoskeag    Mill: 

The  First  Manning  Boiler  to  Fail  Disastrously.      Blown  50  Feet  through 
Roof.     Lower  Tube  Sheet  Lets  Go.     Are  Beaded  Tube  Ends  Necessary  ? 


Twenty-seven  years  ago,  Capt.  Charles 
H.  Manning,  general  superintendent 
'>f  the  Amoskeag  Manufacturing 
pain,  Manchester,  N.  II..  <  >tT^i-t  the 
external  shell  of  a  vertical  firebox  boiler 
to  introduce,  as  he  explains,  some  elastic- 
ity   into    the    shell    to    meet    differ. 

:i  between  that  shell  and  the  fire- 
1   tubes.     Of   this,   which   came   to 
be   known   a>  the   Manning  boiler,   many 
have  been  made,  and  of  the  type  we  have 
now  t<>  record  the  :  -  -   failure. 

It    occurred    with    a    comparative! 
boiler  at  the  Amoskeag  mills. 

i.    after    the    mill    was    started    on 
.   morning,  October  12,  a  150-horse 


The  exploded  boiler  was  60  inches  in 
diameter  in  the  shell  with  a  72-inch  fire- 
box,  an  80-inch  outside  water  leg.  The 
firebox  \\..~  573  32  inches  high  and  there 
were  182  tubes  -,!  inches  in  diameter  ami 
15  feet  long,  iii  '  .■  inch  tube  sheets.  The 
water-leg  sheets  were  Hi-inch  inside  and 
'x-inch  out.  as  was  also  thi  O  G  offset; 
tin-  rest  'd'  the  shell  ch.     The 

joints     were  trapped 

and  the  staybolts  of  the  water  leg  i's- 
inch,   spaced   5    in. 

Fig.    1    is   a   side-on    view   showing   the 

dent  in  the  ()  (,.  which  is  the  only  injury 

which  the  boiler  sustained  from  it >  rough 

,  aside   from  tin    distortii  n  of  the 


to  earn    200  pounds,  ran  at    100  habitual] 
and    was    built    at    the    company's    shoj 

Si  HIH        I  U  ' 

The    record    of    the    Mosscrop    record' 
attached  to  the  Mcintosh  &  Seymour  c 
gine,     to     winch     this     battery     furnish< 
steam,  showed  thai   the  speed  of  the  e 
•Jim     bail    bei  11    down    and    had    n 
just   about    recovered    when    the 
took    place.      Mr.    Manning    believes    tli 
the'  feed  had  been  shut  off  in  the  effort 
recover  pressure  and  that   without  the  i 
coming   water   in   the   central   column  t' 
contents    1  f    the    boiler    lifted    under    t 
vigorous  firing,  allowing  the  slice) 
heat    sufficiently    to    pull    away    from   t 


init  which  stood  about  in  the  center 
of  a  line  of  twelve,  went  out  through  the 

boiler-house  roof  like  a  rocket  and  landed 
upon  the  railroad  track  about  50  f 
its " foundation  who   was   just 

filling  the  hopper  of  the  Jones  stoker  with 
which  the  boiler  was  equipped,  w 

'he  room  and  killed.  Another 
boiler-room  hand  was  fatally  and  several 
.  riously  inj  tn 
The  twelve  boilers  which  constituted 
this  battery  are  a!'  of  the  same  size  and 
stood  in  a  line  as  closely  as  they  could 
he  set  to  one  another.  The  boiler  to  the 
right  of  that  which  failed  was  moved  on 
its  foundation  a  couple  of  inches  but 
none  of  the   others   was  disturbed. 


tube  sheets  and   the  usual  bending  of  the 
tubes. 

The  boiler  failed  by  the  tubes  drawing 
out  of  the  crown  sheet,  every  tube  coming 
Out  clean,  allowing  the  sheet  to  come 
down  in  a  symmetrical  saucer  shape, 
the  center  being  about  on  a  line  with 
the  bottom  of  the  flange,  which  is 
about   6   inches    deep,    as    shown    in    Figs. 

The  releasing  of  ''•  id     allowed 

the  pressure  to  force  the  upper  tube  sheet 
outward,  bulging  it  a  couple  of  inches, 
bes  remaining  in  this  sheet 
as  shown  in  Fig.  3.  The  tubes  were 
simply  expanded  in  and  not  flared  nor 
beaded    over.      The    boiler    was    designed 


tubes.     The  feed  valve  had  not  been  fot  I 
at  the  time  of  our  visit.     The  cri 
and    tubes    were    perfectly    clean    on 
water    side. 


The  State  Educational  Committee 
the  N.  A.  S.  E.  of  Massachusetts 
submitted  to  the  subordinate  associati 
a  list  of  40  lecturers  who  are  avail: 
for  the  coming  season,  with  their  subji 
and  addresses.  This  is  a  bit  of  work 
the  right  direction.  With  such  a  list 
this  to  select  from  there  should  be  » 
profitless  meetings  in  Massachusetts 
ing   the   coming   winter. 
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Some  Tests   of   Grease   Lubrication 

tcr  lubr: 

■  machin- 

■  not  more  than 

- 1 «.  1  give 

■  hi   the 

the  machine  is  arrant 

■   the  bearings  do  not  heat 
j    tion  ends  ti  ■ 

me  kind 
■    •  r  is  tried,  and  by  skill 
luck  a  modus  i     found. 

The  accompanying  diagrams  and  tabLs 

•    from  a  report  of  ti  its  of  varii  ms 

lubricants  recently  carried  out  at  Cornell 
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The  primary  object  of  the  tests  was  n> 
e  the  abilit)  i<'  endure  extreme 
Nevertheless,  they 
wore  begun  at  ordinary  pressures  (86 
pounds  per  square  inch),  and  th 
were  increased  b)  steps,  so  that  valuable 
data  were  obt:  ng  the  history 

of  the  c  icient  of  friction  and 

temperature, 

I  ilsen  tcst- 
ing  machine  having  a  journal  diameter  of 

hes,    and    length    3l  _•    ini : 
order  to  obtain  the 
square   inch   t! 

what  reduced,  and  the  bearing  took  the 
term  of  a  babbitt-metal  segment  or  shoe 
having  a  projected  area  of  5.8  square 
inches.     This   was   -  essively 

to  total  loads  of  500,  tooo,  15m.  2000,  2500 
and   3000  pounds,   provided   the   lubricant 


N'ovembi  r 

turn  even   half  minute  for  low  pressure 

and    more    fi  >r    added    !■  lads        I  hi 

of   the   lubricant    supplied    to   the   bearil 

during    each    run    v. 

weight  dropped  from  the  bearing.     In  tl 

two    oil    tot-    the    ji  in   an  i 

hath. 

es    It;   ol  the  tests  as  regards  ten 
perattn  1  friction   a 

plotted    graphically    in    1-ic.s     1    to   g    (it 
elusive  1\  I.     Special  features  of  tin 
tests  wen-  as   follows: 

Features  of  the  Tests 

I.  Friction  coefficient  lowest  at  abo 
22i  1  pi  Hinds  per  square  inch.  I  litt  ing  tl 
test  there  was  a  considerable  tendency  f< 
the  greasi  to  work  off  the  journal.  Und 
:    load   of  345   pounds   per   -quare  inch  ti 

-     was   so   fluid   as   to  pass   n 
the    end    of    the    journal,    leaving    almo 
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Flu.    I.  CURVES  FROM   TEST   I   OF  A    HEAVY 
MINERAL    GREASE 


1    RVF.S    FROM    TEST   2   OF   A    STANDARD 
ANIMAL    GREASE 


>  .VoMinUr,  XS. 
FIG.   3.     CURVES   FROM   TEST  3  OF 
\    GRAPHITE    GREASE 


University  by  Professor-  Sawdon  and 
Diederichs  under  the  supervision  of  Prof. 
R.  C.  Carpenter.  To  many  readers 
they  will,  no  doubt,  come  as  a  surprise. 
owing  to  the  rather  remarkable  ability 
shown  in  cert  bearing 

are  inch 
and  upward.  Incidentally,  the  tests  arc- 
rather  lie  common  theory 
that  grease  necessarily  has  a  higher  co- 
efficient of  friction   than   oil. 

The  tests  mentioned  were  made  for  the 
Keystone  Lubricating  Company,  and  Key- 
stone Grease  was  used  in  two  of  the  eight 
tests.  The  full  schedule  of  the  tests  is  as 
follows:  1.  heavy  mineral  grease:  2.  a 
standard  animal  grease :  3.  graphite 
grease;  4,  mineral  grease,  softer  than 
No.  1,  and  of  another  make :  5,  engine 
oil  (lubricating  oil)  :  6.  engine  oil.  an- 
other make :  7.  Keystone  Grease.  Xo.  2. 
density:  8.  Keystone  Grea-e.  No.  1  density. 


showed  itself  able  to  carry  such  loads.     If 
the  hearing  gave   evidence   of   sei 

•  discontinued.  Except  in  such 
cases  each  test  was  continued  for  one 
hour,  the  journal  speed  being  approxi- 
mately J40  revolutions  per  minute,  or  236 
feet  per  minute^ Observations  were  taken 
at  10-minute  intervals  of  the  bearing  tem- 
perature, temperature  of  the  room,  the 
speed  and  bearing  friction.  From  the  total 
friction  were  calculated  the  friction  in 
pound-  per  square  inch  and  the  coefficient 
tion. 
The  grease  was  fed  in  the  same  manner 
in  all  of  the  grease  tests.  An  oil  groove 
was  cut  near  and  paralleling  the  front 
edge  of  the  bearing,  and  its  ends  were 
turned  and  carried  across  the  ends  of  the 
bearing  to  the  leaving  edge.  A  hand 
compression  cup  supplied  grease  to  the 
center  of  the  bearing  on  the  entering 
This   cup   was   given   a   one-eighth 


none  at  the  front  edge  of  the  qeai 
attempt    to    run     under    4.^1     po 
square  inch  led  to  smoking  after  20  mi 
utes,  and  the  test  was  discontinued. 

2.  Coefficient  of  friction  higher  tli 
with  mineral  grease,  owin^  to 
quired  to  soften  tile  animal  fats.  I  "'1 
all  hut  the  lowest  pressure  the  grca 
melted,  ran  off  and  dripped  like  oil.  1 
run  under  431  pounds  pressure 
tinned  to  the  end  of  the  hour,  hut  t 
grease  turned  black  and  the  temperatti 
was   considerably   above   normal. 

3.  This   test  could  not  be  exti 
pressures    higher    than     172    pounds    p 
square      inch.      The      greasy     compone 
softened  and  ran  like  oil.  while  the  grap 
ite   filled  the  oil   groove  till   it  had  t« 
removed  with  a  piece  of  metal.     Tin 
efficient  of  friction  was  higher  than  BW 
by  the  tesfs  of  other  lubricants.    This  t< 
appeared  to   show  that  graphite  grease 
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nG.     4.      CI   RVES     OF     TEST    4    OF     A     MINE 
GREASE   SOFTER  THAN    NO.    1. 

pperly  used  as  "dope"  for  .mars  and 
ider  similar  conditions  where  subjected 
(churning,  but  is  not  adapted  to  bearing 
firication. 

is    test    showed    a    low    coefficient 

n   for  loads  between   150  pounds 

pounds    per    square    inch.      The 

tailed    to    carry    a    load    of    431 

as    it    filled    immediately    with    a 

gritty     substance     preventing     the 

further  grease,  and  was  51 

First  1  il  test.     A  low  coefficient  was 

inder  moderate  loads,  but  it  rose 


RAL  FIG.    5.     CURVES    OF    TEST    5    OF    AN 

.1:  011. 

very   rapidly   under  higher  loads.     After 
■_■   /io  minutes  under  258  pounds  the 
smoked  and  it  was  found  on  stop- 
lie  test  to  be  badly  cut. 

6.  This  oil  showed  a  better  test  than 
5,  beginning  with  a  lower  coefficient  of 
friction  and  enduring  an  hour's  run  under 
258  pounds.  It  turned  black,  however, 
under  the  latter  load. 

7.  Under  load-  from  150  to  300  pounds 
per    square    inch    this    grease    1  Keystone 

i   a   coeffi- 
n   lower   than   the   be  t  tesl 


1  [G.   6.     CURVES  OF  TEST  6  OF  ANOTHER 

ENGINE   OIL 

of   oil    (6),    and    under    loads    up    to  ' 

360  pounds  a  smaller  coefficient  of  friction 
than  any  of  the  oilier  greases.  The  run 
under  431  pounds  load  came  to  an  end 
after  58  minutes  owing  to  the  urease  cup 
being  empty'  and  the  bearing  heating  up 
equence.    In  that  time  .?.->.;  ounces 

I  had.bei  n  supplied.    Thi 
showed     signs     of    disintegration     under 
heavy  loads,  but  did  not  turn  black  until 
the  grease  ran  out. 

I I  ontinued   on   page  79]  1 
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'G.  7.    CURVES  OF  TEST  7  OF 

KEYSTONE     CREASE     NO. 

2    DENSITY 


258.0        341.8 
Pxcianrc.  Poonda  per  Sqoa 

FIG.   8.   CURVES   OF  TEST   8  OF 

KEYSTONE     CREASE     NO. 

I    DENSITY 


Bearing  Prenorc.  P.ounda  p.-r  Square  Inch. 

Amurtea*  MJsaMwftf,  -V.  r 

FIG.  9.    RELATIONS  BETWEEN   REARING  PRESSURE  AND 
OF  TEMPERATURE  FOR  THE  EIGHT  LUBRI- 
CANTS   OF    FI<;S.     I    TO    8    INCLUSIVE 


'(  »\\  ER    \\l>    fHE   ENGINEER. 
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What     14,000     Kilowatts     Mean; 

A   Mountain    of    Coal  and  a   River    of    Condensing    Water    Required 
to    Run   a  Unit  Which  Would    Light    from    New     1  ork    to    Chicago 


i     mpanj   i>  mak- 

.    Curtis   turbine-driven   unit-   of 

14.000  !-.  icity.     It   will   be   in- 

wbat  this  means  in  terms 

winch   appeal   to   the  comprehens 

Mug  element'  shown 

or  1  2  feet  8  inches, 

ide    diameter    and    runs    at    750 

ns  per  minute.     It   it   ran  along 

ind  at   this  rate  it  would    - 

miles  in  a' minute.  <ir  nearly  814O  miles  a 

d    would   rim    from   New    York   to 


evaporated  into  steam  each  houi 
plj  it  when  running  at  its  rated  ca 
pacity,  which  would  make  a  [4.3-foot 
iplj  would  fill  a  pond 
28x50  feet  to  a  depth  of  over  5  feet,  and 
at    the    usual    rate   . 

CUbic    feet     Wl  " 

At  the  75  pounds  of  condensing  water 
often  furnished  per  pound  Of  steam  con- 
densed, it  would  require  3640  cubic  feet 
per  minute,  or  as  much  water  as  would 
issue  in  a  .iet  one  foot  in  diameter,  with  a 


i.\GE    ROTATING    ELEMENT   OF    I4.OOO-KILOW.vrT    CURTIS    TURBINE 


San  Francisco  in  about  o''  hours.  This 
and  the  other  four  wheels  which  con- 
stitute the  moving  part  of  the  turbine,  to- 
gether with  the  shaft  and  rotating  fields 
of  the  generator,  weigh  some  .180.000 
pounds,  and  yi  iri   they  carried 

upon  the  cushion  of  oil  that  supports  the 
step  that  this  enormous  weight  can  be 
revolved  by  one  finger. 

Even  at  the  low  rate  of  13  pounds  of 
steam  per  hour  per  kilowatt  this  unit 
would    require    1*2.0  ,f    water 


velocity  that  would  carry  it  to  a  hight  of 
over  90  feet  :  or  as  much  water  as  would 
flow  naturally  over  a  weir  or  dam  in  a 
sheet  a  .foot  thick  and  over  18  feet 
long. 

Coal 

It  would  take  to  make  the  steam  to 
run  this  turbine,  supposing  one  pound 
of  coal  to  evaporate  and  superheat  84 
pounds  of  water.  520.000  pounds,  or  260 
tons  of  coal  per  day.     This  would  make  a 


in  diameter  on  th,    ; 
in    bight,   and    would   take   .1   n., 
<'f    nine    30  ton    cars    for    its    transport 
tion.     Its  ,ost  delivered  would  be  for  tl 
ordinary   case  somewhat  around  $1000. 

(    OPACITY 

If    all    applied     to    lighting,     the     14,0 
kilowatts    which    this    unit     will 
would    maintain    about    350,000    n 
power  incandescent  lamps,  which,  if  hut 
In    a    straight    line,    would    supply    amd 
illumination   to   600   miles   of   hallways  : 
feet    wide;    or    would    supply    31,000  a 
lamps,    which,    if    spaced     150    fi 
would    illuminate    000    miles    of    ordina 
streets.     Using  the  output  of  this  unit 

fan  tor    service,    150.000  of   these  lit 

machines  could  be  kept  going.  I 
delivered  at  the  terminals  of  the  g> 
erator  during  a  day's  run  at  full  1> 
would  lie  sufficient  to  melt  a  com-  .if  0 
per  21  feet  in  diametei  .11  the 
100  feet  high,  or  400  miles  of  copper  I 
one  inch  in  diameter. 

The    tloor    space    required    for    the 
proper,     including    the     a 
is   inclosed   in   the   base,   is   only  about 
square  feet,  or  approximately  32 
per   square    fo  paci       It 

lake    two    men    t"    operate    it    and   all    ■ 
auxiliaries,  not  including  the  boiler-n 
equipment. 


Quick    Action    of  Heating  Surf 

Prof.  \V  E.  Dalby  in  a  remark 
paper  upon  heat  transmission,  prc-ti 
to  the  liistitni  n  hi  of  Mechanical  E 
neers,  says :  "We  can  all  a| 
formidabh  difficulties  which 
kind -of  investigation  when  we  thin! 
the  enormous  rati-  at  which  hoi  gases 
up    their    heal.      As    .111    example,    in 

some     experiments     were     mad 

Orlean    railway    with    a    loi  n 
The  temperature  in  the  lire  box  was 
degrees  Fahrenheit,  and  in  tl 
752   degrees,    corresponding   to  a  dro 
temperature     of     2160    degree-    alon( 
length    of    16.4    feet.       The    velocity  "I 
gases    was    164    feet    per    second,   so 
the  gases  traversed   the  tubes  in  0.1 
second,    and    the    heating    surface,    t 
fore,     was     sufficiently    efficient    to    ' 
this    large    drop    of    temperature,   na 
2160  degrees   ill   that  time. 


■iy 


'Flu    third  animal  meeting  of  tlr 
can     Society     of     Agricultural     E 
will    be    held     December    28-29,    190  at 
Ames.  Iowa. 


November    i.   i  >  >i 
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POWER  AND    ["HE   ENGINEER.  November 

o{  fuel      results    obtained    from    this    fut 

Tanbarl  conomic   Fud  in  in   :,,,,,  .,. 

Bo»'"  .    .he    wergh,    Of  ^       ^^     |; 

,he  bark  as  ground  multiplied  bj  -m,»'"  _m,m„   umi 

equal  the  v.  pent  tan.     I 

the  available  heat  for  boiler  purp  •  :act  economic  effe 

'      obtained  from  a  pound  of  average  air-dry  burning    coal    with    pressed    tan 
!   ,ll;lt   ,;m"      nemlock   bark   i-  'VMl1'  of  pressing  tin    tan  to  elimina 

_-   -6"6  B.t.u.  somc   "'   t,lc   moisture,   three   tin 

ther    moist    I  '_  ciency    tests    were  all   on  1 

ante'  boiler   and    furn  onditio 

.  :      ..         ,    hemlock   lurk   ground   at   the   mill     ^   ^  ^   ^^.^   ^.^   (|r    ^   ^ 

■     ■         certain  extent  the  most  would     equal     0.+2     ton                                        _         ^    ^     .^^     ,,,„,,,„,, 

ealing  with  other  moist  chemical  composition  of  the  dry  tan  is  as     ^^    Aremay      The    fur,,, 

•'''"/  '  i|  the  same  general  type  all 

tanbark     is    too     well  ^^                                   .iposmox  OF            ferred  to.     The  tiring  was  heavy,  tl 

T.\n  of  tan  marly  reaching  the  arch 

it   maj    be   state.!,  as   relating   directly  to  afu,r    firjng       ,  |u.    furnncc    had   a   g, 

fuel,  that  its  condition  in  1  er  cent.     surface  uf  ,,   fcc,  4  indK.s  ,,v  ; 

,aries  with  the  met  Mineral    Ash 1+2     _,Q  ,    square    feet|    anc]    ,|K.   ,„.,,„ 

.ration     for    leaching,    and    its    treat-  en     04      ^.^^^     fron)    (]r.    gr;Uc    snrf.,1- 

ment  in  the  leaches.    Hark  which  has  been  n    5J«°     highest    point    of   the   arch    inside   was 

disintegrated  and   has  been   blown  en    ■  4"/ 4     „,,,,.       ,,„    boiIer    vvas    6xl8    feet   . 

tance    through    a    pipe    or    due  ^                                                               -     contained  2089  squai      feet  of  he; 

will  reach  the  furnaces  almost  in  a  s  Total    ioo.oo      {^     ^    ^.^    |f    hcating    sl 

wder  difficult  to  burn.     On  the  jne   sampie   ;n   Table    I    was   hemlock   tan  grate   surface   being   26.3   to    1. 

hand,  with  less  thorough  disintegra-  containing    o   per    cent,    oak    tan.      When         The  result  of  this  scries  ol  tests  sh, 

and  a  shorter  fan  drive  the  tan  will  dried   at    no   degre,                     de,    11    lost  that  the  burning  of  coal  with  pr, 

be   in    I  which    allow    a    tr<  increased  the  thermal  efficiency   from 

the  draft.     The  tan  in  the  fire  t0  g^  percent.,   and   also   in 

varies  in   temperature  accord:,  Ev.y>OKATiv  :    Tests                                           .^^    fron]    n,    per    cem    of 

nal  treatment  in  the  leach  house  and  The    actual    evaporative    power    of    tan  rilrl    capacjt3     ,,,     ,  ■;  5 

rding  to   the   distance   it   is   conveyed  „as  taken  from  the  results  of  22  complete         gince   t]K.   tncrmal   efficiency   was  p 

from   the   leach   to   the    furnaces.     Under  boiler  tests  burning  tan  alone.     Eight  of  ticaliy  the  same  with  both  pressed  and 

ronditions   it   often   reaches  the   tire  these   were   thermal-efficiency   test-.     The  pressed    tan     ,],,.    principal    advantage 

at    a    temperature    of    no    degrees  tests   were  conducted   in   accordance   with  pressed   over    impressed    tan   in    I 

Fahrenheit     The   amount  of  moisture  111  the  American  Society  of  Mechanical  Engi-  ticular  case  lies  in  the  intrinsicall 

the   tan   varies   with   the   leaching  process  neers'  code.     The  type  of  boiler  in  every                                       .■,,.   pressed   1 

and  usually  runs  fi                                  '  Mt-  case  was  the  horizontal  tubular.    The  fur-  to  its  reduced  moisture.    In  this  parti 

•an   is  easier  to  burn  than  hemlock,  naces   varied   considerably    in   design    and                           fi  the  impressed  tan  c 

is  harder  and  does  not  become  economic  results,  but  they  were  all  of  the  g^6     ])rr     r()1,      am]     the     pressed 

and  pack  on  the  grate,  and  admits  dutch-oven  type  set  in  front  of  the  boiler,  _i|(i      ]irr      ,.,,,,,       moisture,      th, 

.raft  more  freely  than  the  hemlock.  am]   all   were   lircd   from   the   top   through  gain     ;n     avaj]aj,it.     heat     unitS     was 

Calorific  tests  conducted  on  samples  of  fecd   holes.     All   of  the   test-    were   made  p£r  cem    over   t]ie   unpressed  tan, 

tan    which     were     dried     before    burning  under  natural  draft,  and  the  results  shown  per   cc|U     ga;ned    in    beat    value   for 

■■d  an   average  heat   content  of  9504,  ;„   Table   2   were   obtained   in   one   of   the  peJ.  ccnt    ;ncrcase  jn  moisture.     In  a, 

B.t.u.  per  pound.     In  the  same  test  it  was  24-hour  boiler- and  furnace-efficiency  tests,  practjce,  however,  a  total  gain  of 

shown  that  the  degree  of  leaching  to  which  was  -elected  to  -how   what  may  be  [H.r  C(,n,    can  lu,  obtained,  but  against 

which   the  tanbark  is  subjected   does  not  considered    ordinary    condition-    and    re-                             ..._..  ,1    the    power   to   run 

affect   its   fuel    value   except    inasmuch   as  sims  m  tan  burning.  press,    maintenance,    repairs   and 

actual   weight   is  subtracted  by  the  leach-  ]n  a  special   furn                       d  and  con-  advamage   of  noise   and   vibration   it 

that  a  smaller  quantity  of  structed  by  the  author,  a  thermal  efficiency  firc    room       The    prjncipal    point   ti 

fuel   reaches   the   fire   room.     As   regards  0f   furnace   and   boiler   of  71. 1    per   cent.,  nu.,1,,li                    ..;,,„    fr0m    wet  to 

the   "                      jht   due   to   leaching,    100  burning   hemlock    tan,    was    obtained,    tire  {an     J4   (r>   redlice   the    grate   surface 

pour                        ■:•    <>;irk    ground    at    the  efficiency    being    based    on    the    available  por*tionately.     Failure  to  observe  this 

mill   will   result   in   about   213  pounds   of  ]K.at  0f  the   fuel.     The  principal   features     cailtjorl  has   resulted  in  the  throwinf 

spent   tan.   containing  65   per   cent,    mois-  0f   this   furnace,   which    was    subsequently      nf  commission  of  more  than  one  pn 

ture.     in    the    fire    room.      That    is.    the  installed    in    a    number    of    plants,    were: 

weight  of  the  spent  tan  is  2.13  times  the  Large  combustion  space  over  the  burning         eFFEct  of  Small  Combustion  Sp. 

weight   of  the   bark  ground.  fuel,  automatic  stoking  with  rotating  comb                              0VEK   TIIF    pIRE 

fuel   contains  6;   per  shafts,   oppositely   inclined   grate   surfaces                                                                :    fu 

cent,    moisture,    0.35    pound,    or    the    dry  converging  downward  to  a  set  of  shaking         A   sP^cia      cs     on    , 

amount,    must    evaporate    0.65    pound    of  and  dumping  grates,  drying  on  dead  plates     was  made  to  obtain  comparison 

moisture.      The    calorific    value    of    0.35  over   which    fuel   passed   before   receiving     arcnes-     A   furnace   coma  ning 

pound  of  dry  tan  is  the    air   supply,    concentrated    draft    from  "°,es   and   h™    a   h*h*   *T 

r, .  r               c  irrate    of    ">6    inches,    was   tested   w> 

0.35  X  9500  =  3325  B.t.u..  opposing    grate    surfaces    to    a    focus    of  grate   01   -u   n         ■ 

which   is   the   total   B.t.u.   in   a   pound   of  combustion  caused  by  parallel  spacing  of  miserable  result  shown  in 

moist  fuel.     Subtracting  the  moisture  loss  longitudinal   flat  grate  bars   with  beveled  URNING    K   Mixture  of  Tan    ' 

would  give  5,  reverberating  draft  action  resulting  .    ^ 

-  _  660  =  2665   B.t.u.  fr(  m  concentrated  draft  currents  and  the  Among   other   methods   of  burnt   ^ 

curvature     of    the     arch,     thus     directing  two  fuels,  the  ordinary  coal-burnin 

Int^t&tFSruS*™™  uSSSn?"  names   back    upon   the   dead   plates.     The  ting  has  been  tried.  The  grates  are 


rember    i 
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. kirn.'  variety  and  are  set  directly 
indcr  the  boiler  and  generallj  onlj  -'4  to 
jo  taches  beneath  the  -lull  of  tin 

:  and  tan  are  tired  alternately  by 

to    the    largi     volume    of 

value 

Ot),    the    lire    door-    havi 
.    ry  often,  thus  admitting  a  great 
i    cold   air   to   the    lire.     The   lire 
ed  has  a  strong  tendency  to  burn  tl 

and  from  blowholes.  The  tcm- 
crature-retaii  the  dutch-oven 

d    instead    the    fuel    gases 
•    with    the   shell   of 
e  boiler,  which   cools   them   before  colit- 
is thoroughly  under  way.     The  rc- 
every    such    case    the    autl 
,\as    dull,    smoky    tire    of    greatly 
temperature  and  never  good  com- 
In    a    certain    plant    where    this 
was  thoroughly  tried  out  it  proved 
>  unsuccessful   that    it   was   discontinued 
id  the   grates    were    replaced    by    dutch 
which  a  mixture  of  tan  and  coal 
■;ed.   the    fuel   being   mixed   before 

'.hove    illustration    a:; 
son  of  combustion  with  and  with- 
rick   arch   over   the   tire   lied   with 
ing,   and    it    _[■  es   to   show   that   a 
arch    is    a    i. 
combustion   when   the   tv. 

-  lated   in   quantity   that   their   heat 

-  arc   about   equal. 

•ion.     experi- 
ith  automatic   stoking   were   cited. 
ixed    fuel    was    fed    into   a    chain- 
leer  operating  on   induced   draft. 
-  done  under  the  n 

ssible  and   under   the   super- 

of    an    engineer    represent 

rate  company  with  the  assistance  of 

hor.     The  steam  pressure  and  the 

temperature  dropped  rapidly  and 

-  ion  necessary  to  eliminate  the  tan 
I   coal    alone    to   prevent    tl 

ing  out.     Experiments  with  differ- 
■'-.ods   of    mixing    and    feeding    the 
i-  all  resulted  in  killing  the  tire. 
xperiments  were  conduct* 

■ 
ing  a  brick   arch   completely  over 
were    con- 
hut  the  mixed   fuel  easily  carried 
■1  formerly  carried  by   the  coal,   it 
ecessary  only  to  increase  tl 
stoker.     The    steam    pressure   was 
'..    and    as    far    as    the    eye    could 
re  was  not  the  slightest  decrease 
'  rnace    temperature,    the    combustion 

-  clear   and   to   all    appearances    ex- 

rom   these    experiments    it    seems    en- 

fe  to  state,  that   for   efficient  com- 

f  a  mixture  of  tan  and  coal   in 

hy  weight  of  5.2  to   1   a   refractory 

r  the  greater  part  of  the  fire,  and 

'  ly  over  the  entire  fire  bed.  is  not 

'  isable  but  necessary.     Tt   follows 

tan  bark  of  the  usual  moisture  and 


niiot  be  burned  \\  ithout  the 
applical i 

1  similar  fun.  1 
combustion  chamber  lined  with  refractor) 

netimes  burned  in  combina- 
tion with  tan  in  the  same   furnaci 
.  '1, lined    when    the    1 
ground  to  about  the  same  fineness  of  the 
tan,  when  it  is  known  in  the  sawmill  dis- 
trict as  "hog   feed."     When   wood  in  slab 

form    is    burned    in    the    sat 
nace  with  tan  the  results  are  usually   very 
-.  holes    formed    in    the 
and   consequent    I  11 
air. 

and  tikATF.  Surface 
The  force  of  draft  required  in  general 
practice  for  tan  burning  is  somewhat 
higher  than  that  required  for*  producing 
the  same  boiler  output  with  bituminous 
coal.  No  definite  figures  can  he  given  for 
the  force  of  draft  as  related  to  tan  burned 
1  face,  owing  to 
the  widely  varying  designs  of  furnace 
and  methods  of  tiring.  It  maj  bi 
however,  that  for  full  capacity  not  less 
than  '..-inch  draft  should  be  provided  for 
in     the     Uptak  rizontal-tubular 

boiler,  when  the  be  tier  is  set   so  that   the 

ell  and 
- 

nice     required,     facility     in 
-.    minimum    radiatioi 

of  building  .and   re- 
pairing,   it    is    desirable    to    make   the   fur- 
iible  and 
still  conform  to  capacity  requirements.    It 
.    to  know   the  boiler 
sver  developed  per  square  foot  of 
grate    surface.       This    depends    upon    the 
[   combustion   of  the   tan,   which   is 
an      extremely      variable      quantity,      hut 
ig  the  results  of  nine  typical  boiler 
ti  -:-.  it  ma)  be  said  that  under  usual  con- 
■  ir  oak  tan  tl  .epower 

08 ;  and 
■   n  1.5  boiler  horsepower  per 
square  foot  of  grate  is  an  average  figure. 
When  coal   is  burned   in   the   same   fur- 
nace   with    the    tan    the    development    per 
square    foot    of    grate    varii 
with  the  richness  of  the  mixture  and  with 
In   four  cases 
'out   of   live    selected    at    rand-  m    the    boiler 
,  rate   was 

2.5  to  2-. 

\TF.S 

Grates  for  tan  .  burning  are  made  in 
different  patterns,  but  usually  contain 
from  20  to  30  per  cent,  air  space,  the 
actlial  veen    the    bars    being 

3/16  to  'i  inch.     Lan  h  in  these 

alb  w  the  tan  to  fall 

pit.     A  shaking  grate  is  hardly  necessary 

for  burni'   •  tan  alone,  owing  to  the  small 

■e    of    ash.      No    clinkers    form: 

only  a  very  fragile  crust  on  the  grate  ob- 

•1    three    or    four   hours, 
c  .ses  fires  are  cleaned  only  once  in  twelve 


should    be    shaken    or    dis- 
■' 
on     a     briglltl)      burning     tan     lir.  . 

and  the  flame  is  kill 
some   time. 

■lire     In    the    throat     of    a 
ned    t.ni    furnace    burning 
tan  alone  will  1 

lie    di  pih    oi  .    grate 

a  e  ami 
the  met!  In   ordinary   prac- 

tice tlie  tops  of  the  1  directly 

beneath    the    firing    eyes    vary    from 

1  e,   while   the 

tan   v\  hen  ni  et   will 

he   from  o  to   is  niches,  dependini 

the  design  and  firing  of  the  fur' 

When    spent   hemlock   tan    form 
from   the   conveyer  discharge   on   the   lire- 

loor   it    forms   an   angle   of 
about    55  it  d.      In- 

side a  hot   furnace,   however,  this  angle  is 
about    t.;  degrees,  and   in   laying  out   a   tan 
•lie  latter  angle  is  used  in  figuring 
ibution  of  fin  ite.    The 

lg  grate 
is  39  t..    1  rles  were 

used    in    planning   the    special    tan    furnace 
referred  to  previously. 

SlNCl 

Among  periments    with    this 

fuel    the   author    ha-  to    com- 

pare results  of  double  settings  with  single 

that    the    sj. 

\  e  the  decid 

improve- 
ment in  combustion  is  sometimes  obtain- 
able with  a  double  sitting,  but  this 

pi  dally   in   small   pi 
the  advantages  of  convenience  for  clean- 
ing, repairs  and  adaptation  to  load  given 
by  the  single  setting. 

Content  tx  Flue  Gasf.s 
The  combustion  of  tan.  as  indicated  by 
flue-gas  analyses  made  with  an  ( >rsat  ap- 
paratus, compai  with  the 
1  -      plants 
where    tin-    same    amount    of    attention    is 
the    boiler    room.      Ill    fact,    the 
ns  higher  thin  in  the 
ordinary  coal-burning  plant.    For  instance, 
the  ave 

out  tan-burning  furnaces  was  11.3 
:  thi-  lowest  average  C( >.■  in  any 

of  the  tests  was  4.3  per  cent.,  which  repre- 
nntisually     and     abnormally    poor 
ms  :    and    the   highest   ave: 
in  any  one  of  them  was  idq  per  cent.  The 

Co  avi  ■  0.5  to  0.6  1 1 

and   ranges  from  practically  zero  up  to  2 

per  cent. 


George  Clark,  head  of  the  Clarl 
and  P.oiler  Works.  Kalamazoo.  Mich.,  was 
a  passenger  train  recently. 
The  deceased  was  crossing  the  tracks 
and  became  confused  by  the  approach  of 
two     trains     from     opposite     directions. 
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Plungers,   \  alves   and   Frames  for    Hydraulic    Jacks.      Manner  of  Test- 
in.;.      Making  and  Treatment  of  Cup   Leathers.      Gutta    Perclia  Forms 
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shows  p.'in  of  the  plungi 
hydraulic  jack,  used  for  lifting  and  forc- 
ing purposes.    As  thej  are  often  handled 
ighly  all  parts  arc  made  of  ample 
.   and  if  clean   water   is   used   in 
them    they    require    very    little   attention. 
iris    which    require    to    be    most 
.;itcr  arc  the  packing  on  the  pis- 
ton and   the   leather   seats  on   the   valves. 
It  the  piston  packing  i-  -lack,  a  great  deal 
of  time  and  energy  will  be  wasted,  owing 
to  the  water  leaking   past,  especially  if  a 
heavy   weight    i-   being   moved. 

As   will   be   -ecu    from   the   sketch,  the 
packing  a     nam  u     -trip    oi 

spirally    around    the    re- 
part    of    the    plunger.      The   end-   of 
the    -trip   are    tapered    in    order   that    they 
!  against   the   shoulders, 

luld    be    taken    when    fitting    the 
thin,  as 
-;.    to    reduce    it    from    tin 
after  it  is  wound  on.     Soft,  pliable  leather 
should   be  used.      The   edge  of  the  cham- 
which  the  plunger  fits  i-  usually 
■'.  or  chamfered  off  to  facilitate  the 
entering  of   the    plunger. 

entering,  the  plunger  should  be 
well   oiled    or   greased   in   order   that   the 
packing    may    enter    with    a    minimum   of 
Should  the  packing  show  a  ten- 
dency  to   creep   up   the   plunger   and    not 


and   if   carefully    fitted    it    will    las)    a    long 
time. 

The  Inlet  and  (  h  tu  1  V  u 
The  inlet  and  outlet  valves  require  to 
he  kept  in  good  order.  Of  these  the  out- 
let valve  is  perhaps  the  most  liable  to  be 
worn  out,  as  it  i-  constantly  under  pres- 
sure when  the  jack  is  in  use:  while  the  in- 
let   valve    is    only    under    pressure    while 


If  the  inlet    valve   1-   111  g 1  order    ■ 

ri.k  will  rest  111  this  pccition     bu 
either  of  them  allow  the  water  1 
the  jack  will  not  hold  it-  load,  and  a  ci 
tinual    pumping    will    require    to   be   kt 


fig.  3 

plunger  should  be  withdrawn  and  the 
packing  reduced  by  filing  with  a  -harp. 
coarse  file.  In  entering,  the  plunger  should 
be  lightly  tapped  in  with  a  piece  of  wood; 
enter  the  chamber,  it  is  too  thick  and  the 


pumping  is  being  done.  If  the  outlet 
valve  is  leaking  the  water  will  escape  into 
the  cylinder,  and  if  the  plunger  packing 
is  in  good  order  the  pressure  will  force 
the  plunger  to  the  end   of  it=   stroke. 


up.  which,  to  say  the  least,  i-  very  an 
ing  while  a  heavy  load  is  being  handlt 

As   will    lie    -crn    from    Fig.   _'.  the   I 
is   recessed  at   the   head  to   hold  a   - 
leather    ring    which     forms    the    wor 
face;  three  or  four  groove-  beinj 
the   -tern   to    form   a   three-   or   i 
valve.     A    light   bras-    spring   is   atta 
to   the   top   of   the   valve    i 
quickly:   it    i-   also   necessary  as  the 
may  be  used  in  any  -on   of  position, 
without     springs     the    valves    might 
close.     With   this   type  of  valve   I 
seat    seldom    requires    to    be    touched 
any  small  pieces  of  grit,  etc.,  usually 
bed   in  the   leather. 

In  renewing  a  valve  leather,  the  old 
can   usually  be  picked   out   with  ! 
pointed  tool  of  some  sort.     The  I 
should  be  made   -lightly  thicker  I 
depth  of  the  recess,  some  care  being 
to  make  the  center  hole  and  thi 
edge  a  nice  fit   for  the  recess.     A  s '" 
punch    is    sometimes    used    to   make  "e 
washers. 

Fig.  3  shows  the  construction: 
handv,    if   there   are   a    number  of  ; 


to  be  overhauled,  and  it  saves  timr 
center    punch    is    an    easy 


he 


fit    inside  he 
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lj   this   allows   tin-    washer    to   be    re- 
cti readily;  as.  it  made  from  the  solid, 

lid  be   some  difficulty   in   1 
tin-  leather. 

her    the    ring    i-    fitted,    the    valve    is 

its    seat   and   lightly   tapped   on 

'.   the   leather   tightly   into   place 

seat  ;   it   should   then  be  taken 


any    surplus    leather    which    may 
eyond  the  edge  trimmed  off.     A 

>  «'.  the  point  of  which  is  tapered 

valve  face,  and  fits  into  a  small 

tlve,   is   often   used   to   allow   the 

escape  from  the  pressure  cham- 

reservoir.  This  screw  is  slacked 

ghtly     when     lowering     a     weight 
jack,  the   rate  being   easilj    con- 
>m  a   scarcely    perceptihh 
my  desired  rate  within   the   limit 

jack. 

Frame  for  Hydraulic  Jacks 

a  jack  has  been  overhauled  it   i< 

to  test  it  to  ascertain  if  it  .works 

and  will  hold  its  load.  If  a  heavy 

be   supported    foi    anj    nine 

id  plan   to  make  this 

'i    though    the   .iack    may    not    re- 

erhauling,   as    it    is    sometimes    a 

matter    if    a    jack    will    not    hold 

der  a  heavy  load. 

handy  stand  for  testing  purposes 

in    I'ig    4.      It   consists   of   heavy 

p    and    bottom    held    together    by 

-     studs    of    suitable    size.       The 

"■•lid   permit    the    longi  si    jack    in 

placed  in  position   with  a   thick 

"■ I  "ii  top.     Wi  od   N  used  as 

slightly  under  pressure  and  should 

sink   down   slightly   the  pressure 

ill    be    maintained:    while    if    no 

sed  and  the  jack  i>  in  direct  con- 

il 

is  instantly  removed  :  and. 

been    placed    in    the 

ning, 

1  the    morning,    if    it     is     clear    of    the 

ie    length    of    time    the    pressure 

on    cannot    be    known.      When 

wood,    it    is    usually   always    in 

nd  a  good   idea   of  the   amount 

ire    it    has    stood    can    be    deter- 

'•>  packing  on  the  plunger  seldom 

it    sometimes    beci  roes    hard 

Igh   want   of   use   and   not   being  im- 

n  water:  this,  however,  is  easily 
lied    by    soaking    it    in    hot    or   cold 


water  for  a  short  time,  Or  111  melted  para- 
ffin, and  then  placing  it  in  tl 
being  well   gri 

pump    plungi 
with    cup    leathers.       If    the    chamber     is 
smooth  and  in  good  1  rder  these  will  last 

for    a    long    time    before    it    is    neci 
renew  them,  and  even  when  the  chambers 
1  d   and   worn   they   will   w..rk   and 
give  satisfaction  for  some  time.    In  enter- 
should  be  taken  to  avoid  injuring 

:  e  edges 
of  the  cup  be  larger  than  the  bore  of  the 
cylinder,  a  good  method  «is  10  wind  some 
line  twine  tightly  around  the  cup:  this 
will  usually  compress  the  cup  eni 
permit  it  to  enter,  when  the  twini 

If  this  method  will  not  answer,  a  ring 

of     the     same     diameter     a 

sho  dd   In    gol    and    the  cup    Foi  ced    into 

it.  the  r<  1.     This 

may    reduce    the    leather  enough    to   lei    it 
enter. 


i! 

FIC.    S 

I'he    washer    between    the    two*  leathers 
should  be  formed  at   the  ed 
to  lit  the  ;  if  this 

^  not  done,  the  leather  is  often  h 
in  this  edge,  as,  though  the  cup  is  rounded 

forces    it    back    to   a    sharp   corner.      The 
f  the  cup  should  lie  from  1/16  to 
lear  of  the  si  the  head, 

and  chamfered  as   shown.     Small 

n  cut   in  the  washer  and  plunger 

her  in  place. 

I  e    clamping    nut.    as 

and  the  nut  has  less  tendency  to  unscrew; 

il    shoul  I  be  1  urcly,  as  with 

and     the     constant 
jarring   it    unscrews   very   readily. 

Guttapercha  Joints 

od  cover 
joint,  tin  ugh   I  ifl   rubber  may 

In  making   tl 
Ie   length   of  round 
the    ends    softened    by    heating   and    then 
joitlcd  together.    After  the  joint  has  hard- 
ened   the    ring   i-    placed    in    position    and 
the  clamping  b  'up:   the   ring 

out  under  pressure  and  fills  the 
jointing  space.  This  joint  tills  up  any 
defective  places  in  thi 

When  soft  rubber  is  the  material  used 
the  two  joints  are  screwed  metal  to  metal, 
and  the  rubber  simply  held  in  a  suitable 
recess ;  the  pressure  of  the  water  acting 


ing  .  xpands  it 
li  akage. 

pi      W  111    li     may 
I    in   the    chamber    while    the 

pump  1 
5  1   is  used. 

A   t""l   for  truing  up  the  valvi 
shown  in  Fig.  6      li   .     in  th<    form  of  a 
milling   cutter;    the   bush    at    the    top   tits 
into  the   recess   for  the  co 
I    in    line.      If    the    \ 

id  iii  any  way,  it  i->  usually 
iml    bettei    ti 
true    them    up    and    turn    or    file    up    the 
valves,  a^  grinding  in  is  very  slow 
satis  factor)    ..wing    to   the    width    of   the 
faces. 

an  usuallj  be  hough/ 
in  various  sizes  and  forms,  though  they 
can   be   very   easily   and   cheapl)    made. 

Moid   for   Cup    I 

a   very   hand)    mold    for 
making  It    may    be    made 

from  an)  convenient  material,  malleable 
irmi  being  very  suitable,  or  hardwi 

be   used.      An   0  blacl     boll    of    -inl- 

and   length    may    be    11 
tightening  up:  as  there  is  usually  a  hole 

in  the  center  of  the  leather  for  holding 
it  in  place  in  the  machine,  the  hole  for 
tin-  boll    does   no   harm. 

The  leather  is  firsl  placing 

it   in   hot   water:    it    is   then    placed   on   the 

ill   screwed   up.   1  are 

should  be  taken  to  prevent  wrinkles  form- 

the   edges ;    this   may   happen    if 

the  leather  is  too  thin  to  till  Up  thi 


F10.    9 

The  skin  of  the  leather  should  1 

outside.  After  forming  and  allowing  lin- 
eup to  Id  1"  trimmed 
and    beveled    off. 

ionally    in    a    flanging   pr< 

flanging 
ram:   this   is   readily   accomplished  by   lit 
ting   in  a    washer   with   a   small   I 
tween  the  pipe  connections  and  1 
chine   (Fig.  ").  A  joint  is  of 
on  each  side  of  the  washer.     Where  heavy 
hydraulic   pipe   is    used    there   is   m 
to    fasten    the    flange    to    tin 
making  the  screw  a  nice  fit:   if  the  ends 
of  the   pipe  are   faced   squarely  they  will 
form    a    tight    joint. 
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part  of  the  equipment 
These   pari 
vertically  when  in  service,  but  th< 
that    I    wish    to   present    arc   broug 

•  ing  them  lying  horizontal- 

I    on   the 

f  the  si    un  chest. 

The  valve  ./  lies  in  the  pressure  plate  B 

and    when    both    were    new     there    was    no 

ition    at    this    point,    bul  I 

■    service  had  caused  the  valve  to 

I  gh    to   develop   a   dis- 

noise     when     conditions     were 

r   it.      A   niece  of   sheet  brass   1/32 

inch  thick  could  be  forced  into  the  space 

at  the  end  of  the  valve,  but  was  I 

I   idea  to 
rts  which  may  become  detached  in 
the  steam  chest  of  an  eng 

Fig;.    2    illustrates    the    method    adopted 
lion.      It 
the    valve    in    a    vertical    position. 
inch  holes  were  bored  in  the  top 
bitt   metal   until   there 
le.    When 
tly  with 
a    hammer    to    counteract    the    effects    of 
shrinkage  due  t"  a  tempera- 

ture. They  were  then  trimmed  and  the 
tops  filed  off  until  a  snug  fit  in  the  pres- 
sure i>l:  \-  it  is  impos- 
sible for  with  the  valve 
in  place,  thci  .  r  of  wrecking 
the    valvi                       if    them    being 

which   shows  a   12-inch   scale  on   the   face 

ere    i-   an   open 

space  b  ing  that  the  valve  is 

I,    '     : 


II  poii 

•  1  this  condition  will  he  found  in 

. 

inch    and    at    the    other    0.002.      This    was 

determined   by   pitting   slip-   of  paper   of 

varying  thickness  under  the  -.-ale.  noting 
which    "lie    filled    tli.  certain 

nd  measuring  the  thickness  of  it 
wiih  a  micrometer  I'nc  ssde  whuh 
showed  the  greatest  space  was  raised 
0.002  inch  with  a  slip  of  paper,  and  the 
planer  tool  was  then  ove  0.002 

inch  at  the  lowest  point,  which,  of  course, 

it    to    take    off   0.004    inch    at    the 

Both  pressure  plate  and  valve  were 
then  put  in  place,  and  the  valve  1 
nected.  After  securing  the  steam-chest 
cover  b)  nuts  provided  for  this  purpose, 
the  valve  rod  was  disconnected  from  the 
governor  and  the  valve  moved  through 
its  extreme  travel  by  hand  to  test  the 
measurements  taken  and  the  planer  work. 
for    if    either    was     imperfect     there    was 


FIG.    I.   PRESSURE   PLA    I  OF    HIGH- 

gine  pen  1   inex- 

pensive 

only  necessary  to  plane  enough 
the  pressure  plate  to  compensate   for  the 
open  space  above  the  valve  A.  Tar 
be  taken,  however,  to  measure  this  space- 
accurately,  because  in  this  case  it  was  not 


-tads    until   the   rig 
thickness  was  ause  tlii-  clai 

l\\  aj  -  be   fn  1    to  <  nine  off  from  t 
valve    rod    while    the    engine    1-    runnil 
in     case     water    enters    the     cylii 
excessive    pressure.      Whi 
wear  cau%s  too  much  lost  motioi 


IJUS1  1X0  VALVE   CLAMP 

danger  of  causing  a  wreck  by  binding  the 
•  1  thus  preventing  it  from  moving 
when  the  fly  v.  I: 

freely,  strain  was  admitted  to  the  cylinder 
in    order   to   heat    the    whole,    after   which 
the   valve   was   again   moved   by    band,   as 
always  a  chance   for  such  a  valve 
to   bind    when    heated,    even    if   it    did    not 
when   cold.     This   valve   moved    freely   as 
before.      After    other    repair-    were    com- 
pleted, the  parts   were  properly  CO  I 
and   steam   admitted    to   the   cylinder,    re- 
sulting in   a   i'                                   |i  r   work- 
'iti.  ns. 
The  clamp  used                    the  valve  rod 
to  the  valve  is  shown  at  the  right  of  Fig. 
2.     It  appears  in  dui                           /.  where 
it    i-    held    in    place    by    two    studs.       The 
ne  evidently  intended 
to  have  the   end-   of  this   clamp   filed   off 
whenever    it    was    necessary    to    compen- 

.  but  in  order  to  - 
and   secure   a   much   better   job,   the   ends 
were    planed    off,    and    very    thin    copper 


Fir..   ,}.     PROVISION    FOR    ADJUSTING    V 

point,   a   washer   is    removed   and   the 
justmenl    i-   quickly    completed. 

A   hole  was  bored  at   B  iii  Fig.  2  an 
iiiy  carefully  fitted  to  a  driving 
I  his  plug  has  a  head  which  is  larger  tl 
the  body,  thus  giving   a   firm   seat   on 
dgi    1  if  the  valve.     The   \  ah  e  rod  coi 
iii   contact    with   this   plug   every  time  t 
the   valve   i-    moved   toward   the  head  ( 
and   as   the   motion    i-   reversed  6 
per  minute,  even  the  slightest  losl  ni"; 
will  increasecomparatively  fast.    \\ 
the  valve  had  only  a   tlusli  surfa 
point,  which  answered  every  purposi 
a   time,  but   the   adjustment   could  nol 
maintained   in   practice   because  when 
valve  surface  was  worn  by  the  rod,  a 
j,:  r     ion  resulted.     The   rod  mil  ' 
the  slot  over  a  high  place,  henci 
running    position   it    was   loose,  and  tl 
wa-  no  remed_\  without  doing  a  ji 
chine  work  on   it,  and  this  is  not  alv 
pracrii  when  an  engil 

a  chance  to  take  his  engine  apart  and 
just    it.      The    steel    ping    />.    Fi| 
great  improvement,  because  it  i-  al 
surface   of  the   valve,  hence  the  rod 
into  place  without  touching  anything 
and  when  the  surface  of  it  becom 
out  of  shape  b\   long  service  it  can  e; 
bi    refaced   with  a   file. 

Adjustments    for   wear   on   the  rod 
tin's  engine  are  made  by  closing  the 
parts  of  a  brass  box  closer  together.     ' 
box    i-    illustrated    in    Fig.    3-      S 
gineers  prefer  to   remove  the  ca] 
the  surface  and   replace  it.  bul   <! 
two  reasons  why  this  is  not  the  best  m 
to  adopt.  There  is  not  always  tim 
to  do  this  when  the  rod  needs  ad 
and  it  is  difficult  for  anybody  to  file  a  *• 
fectly  true  and  parallel   surface.    A  1  ch 
better  way  is  to  plane  the  surface  < v" 


tfovembei 
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:h   and   put   on   enough    thin   cop- 
iers  or    liners    to    make    the   cap 
ring  when  the  nuts  arc  set 
rmly,    hut    not     loose    enough    to 
liable    lost    moiion       When 
has  worn  enough  to  b<   iv 
liner,   and   replace  the  cap      The 
■   this  is  to  reduce  the  lost  motion 
halt   of   the   thickness   of   the   liner, 
lently   if  it    is  0.004  inch   thick   the 
cap  will  be  let   down  0.002  inch.      This  is 
ill     and    accurate    and    when    the 
tightened    properly    there    is    no 


do   not    turn    complete!)    around   on   them, 
thus   bringing    wear    on    twi 
This  shaft  is  p  K-  in  the 

lart  of  the  cast-iron  rocker  and  is 
held  in  place  by  the  In 
It   was   1  "lake  a  new 

this  place,   for  if  the  old  om 

it  must  necessarily  bi 

ing    turned    in    a    lathe   and 

mid.    which    would    not    b 

This  would  be  still  more  objectionable 

after    th.  d,    as    it 


TIC.  4.    LUBRICATION  OF   BEARING 

■   the  cap  becoming   loosened   b\ 
e   effects    of    high    speed. 

rick-punch   marks   are   shown   at 

If    these    are    located,    say.    4 

irt  before  the  check  nut  is  loos- 

11    it    becomes    necessary   to   re- 

r  any  cause,  it  will 
r  to  replace  it  exactly  wl 
re,  by   adjusting  it  to   bring  the 
h   marks    4   inches   apart 
re.    Where  these  bearings  are  lubricated 
.  as  shown  in  Fig.  4.  it  is  a  good 
re  an  oil  hole  in  each  cap,  so  that 
ps  of  oil  may  be  put  on  the  bear- 


FIG.   5.     BORIXO    BOXES    ROUNI 


I   every   day.     This    keeps    the    grease 
iming  dry  and  hard,  and  al 
to  keep   the   bearing   lubi 
ntil  it  is  time  I 1   shut  down,  in 

-•-■  the  grease  cup  does  not  feed  steadily, 
also    illustrates    the    rocker    on 

is  engine.    .-/  and  B  are  the  lower  bear- 
as  the  shaft  is  cast  in  one  piece 

•h  the  rocker,  it  cannot  be  rem.  ' 

Consequently  when   it   wears  flat 
the   bearings    it    must    be    filed    round 

:ain.    The  shaft  in  the  upper  beari 

,fl  D  also  wears  flat  because  the  boxes 


ERNOR    WHEEL    AND 
ROCKER 

was  necessary  to  strap  each  one  on  the 
faceplate  of  a  lathe,  as  illustrated  in  Fig. 
5.    and    I  make    it 

■ 

diameter  of  the  hole.  The  copper  liners 
above  mentiom  put  in  place  he- 

fore    the    box    is    bored    out.    if    desired. 

The  collar  shown  at  /:'.  Fig.  4.  "'as  not 
on  the  old  shaft,  but  was  put  on  I 
one    for    the    following    re 
is  a  plan  of  a  part  of  this  engim 
ing   the   governor   wheel   and   the 


The  pin  shown  at  .  ■.  orn  flat 

'   in  the  hole 

where   it    was   held   by   a   nut   on   :: 

end.     A  new  pin  was  made  and  fitted  into 

■  lid     Of 

it   did   1: 

but  left  an  open  space  at  />'.  Whet 
against  the  rocker  it  was  badlj 
alinement,  and  although  ii  had  bi 

mdition,  it  was 
■     tin  r.    The  ii.  w  shaft  was 
fitted    with    a    collar    %    inch    wide    at    /:. 
which   filled  the  spaci    B,   Fig.  6, 
and   thus   tin-   two   bearings   of   this   rod 
were    bi  alinement    and    have 

been  more  satisfactory   rv<'r  since. 

The  head   at    /•".    Fig.   j,   was    formerly  a 
parate    from   tin-   shaft,   which   was 
place  by   the   shank   of  thi 
cup    that    passed    through    it    and    screwed 

now  in  1  ne  piece  with  tin-  shaft,  thus  se- 
curing another  improvemenl 
it   was  impossible  to  have  a  solid  head  on 
i  end,  as  ii  was  necessary  t..  drive 
in  the  rocker, 
then  fore,  a  loose  head  was  provided  and 
cup,   as 
shown   in    Fig.   4. 


Official  announcement  is  made  by  J.  G. 
the  Northern 
Idaho  and  Montana  Power  company,  that 
const  ruction  work  on  a  plant  to  cost 
$100,000  will  begin  within  .?o  days.  The 
plant  will  he  located  at  Sandpoint,  Idaho. 

There    will    also    he    a    power    house    and 
substation.       The    company    has    awarded 

racl   for  the  buildin 
tion    at    Newport,    Wash       This    building 
and    machinery   will   cost   $15,000. 

ew  power  hoii-i    at  Sandpoint  will 
have    1500    horsepower.      1 
will   have   a   transformer   capacity   of  600 

iver  and  will  be  constructed  to  ac- 
commodate 1500  horsepower  when  this 
amount  is  needed.  F  r  the  enlarged  plant 
.  -1  600  horse- 
power in  water-tube  boilers,  a  750-horse- 
power  engine  ami  generator  and  a  200- 
kilowatt  generator. 


Prospects  are  rapidly  rounding  into 
shape  f<  r  a  legal  battle,  triangular  in 
its  character,  with  representatives  of  the 
big     water-power     merger,     the     Manistee 

three    corners    of   the 

The   whole   matter    grow 
the   plat 

river,  in  Wexford  county.  Mich.. 
trie  generation      Already  the  war 
department    and    tin-    navigation 

'    .wn     their     hands,     quietly,     hut 
shown    them    nevertheless.       All    that    re- 

■    for    the    water-power 
to   break    into   the   ring   and    it    ;s    -aid   by 
tnuch    with    the    situation 
that  the  corporation   will  contest  its  right 
to   build    dams 


P<  >\\  ER  AND  THE  ENG1 
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Practical     Letters    from     Practical     Mer 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About   "i  our  VI  ork,  and   Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


Burning   Wood    in    Gas    Producers 

Mexico. 

I 

•.  n-draft 
■ 
■  having 
i 

having 

pumped 

■ 

!  is,    which    was 

The 
and   held 

■ 

time   we   had 

■ 

partial 

'i  belts  iii  thi 

ng  the  produc 

id  a  few 

si 

The 

rcating  a  draft 

d    water- 

after  thi 

- 
one  producer  and  down  ti- 
nt   two    minutes;    then    i 
or    three    minutes    more.      From 
then  on.  a  wal  de  every 


running  three   ti 

uum    raised    to   as    m 

water  at  more.     When 

e  other 
si  t  was  cut  in  .-mil  tl 
aned. 
The  p 
inch    main.   5-inch    pip 
cylinder  of  each  engi  lipment 

.  Inch    engines,  d    two- 

ex  Under     Fmj'  j6-incli 

TABI  .1 

HOI  R    AT  SIR  [TCHBOARD. 


II   V  - 
horn. 


-  ■  103 


Waste 

pel  .1  I'        111', 
hour.        hour. 


TABL1  ;  1  IPED 

VXD  GAS  I  ONSUMPTION. 


\     Gas 

Month, 

\i>  of  1  lays     pi 

power. 

593.9 

days 

1300 

590.8 

:■    and 
five     "1-1I  .1  \ 
runs.                      IJ'U 

run.                       127." 

American    Crossley    18;  ix2/-inch 

All    of    the  fitted    with 

double   hot    tul  Hi    nonadjust- 

able   timer*.     The    English 

with   hit-or-miss   goven  1 
rican  engine  with  a   Riti  1 
nor.   which    i-    of   thi  on    throt- 

tling and   hit-or-miss   type. 

id     ibout    140 
:  11 1  pounds 
maximum  pressure,  while  the   English  en- 
gines   had    about   90   to    100   pound 

100  pounds  maximum 

All  of  the  engines  were  provided  with 

constant-teed    lubrication,    the    oil    being 

inch   main   above  the 

which  in  turn  were  supplied   From 

•   nk,  to  which   the  wasti    oil   was 

sed    over 

The     eight     single    engines    wen 


Electric  direct  current   urn.  1  ati 

•    w 1  re   belted  to   [51 
kilowatt  Crocker-Wheeler  265  colt  direc 
current  generators.      \ll  of  the  gi 
were    connected    in    parallel    at    the   ma 
hoard  which  was  equipped  with  tl 
direct  current      instruments.     Tl 
1  ngines   run   about    180  r. 
per  minute  and  the   single  engines  aim 
lutions  p<r  minute.     All  labor  n 
in,    except    the    chief   engineer  ai 
■  hinist      repair      man.      Eight-ho 
[lifts    were    in    force    and    the    I 
scrub   oak.   sycamore,    cedar,   etc. 

The    fuel    per    In  irsepow  er  hour   at   t 
switchboard   for  three   months  oi 
given  in  'liable  1  and  in  Table  2  tin 
power  developed   and   gas  consumption 

The    load    was    easily    carried    . 
double,  or  one  double  and  two 

off.      All   of  the  1 
gines    were    started    with    compi 

In  n  I  liring  in  the  gas  p 

care    must    be    taken    to 
in  1    bed    fail  h     1  \  en    and    fi  ei 

the    coke    will    burn 
tin    In  ittoni   of  the  lire  and  a  cha 

ti  >  be  made  to  the  otln  r 
set  ill  a  hurry,  for  with  the-  air 
in  the  fire  the  gas  will  be  diltitt  d 

■-lent    as    to   stop    the    engines, 
approximate  heat    value   of  the   t 
i-   about    125   B.t.tt.   pi  r  cubi 

E.    B.    Rothwei 


An  Odd  Case    of    Motor   Trou< 


Last    winter    we    installed    a    20-hc. 
power  two  phase  induction  motor  to  d 
1   in  "multiple"  with   a  water-wl 
It  gave  first-class  md  we 

tro  ible    until    this   sum 
when,    because    of    low    water,    it   In  ■' 
sary  for  the  motor  to  carry  -5  ' 
pi  iwer  at  times,  but  this  it 
do,    -lowing    down    and    dropping 
step. 

We   went     hit   all    the   conm  1  ti 
found  them  tight,  tried  the  incoming 
id    found   it    practically   the 

and  all  it  should  be;  we 
going    to    write   the   makers   to  see     a 
they  could  suggest  when  1 
tor  refused   to  -tart,  after 
three    hours.      The    incoming   vi  ! 
normal,    but    when    we    disconm 

on  each  phase  from  the  motor,  c  e< 
otnpensator,    and    tested    ag 
inly  one  leg  alive. 


r  p,  1909. 
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g  located  the  trouble  insi 
Hit  and  found  one  of  the  incoming 
burnt   in   two  inside  the   insulation 
(bout  two  inches  above  the  It  - 
h.    The  win-  had  been  cut  I  1 
ition  was  put  on  and  :i  few 
11.  so  wire  bad  been  trj  ing 
nrrcnt  but  the  drop  had  been 
practically  all  the  current   u 
ie  other  phase,  times   it 

[o  carry  120  per  cent,  overload,  which 
too  much  for  it.  and  the  motor  broke 
■  step. 

t  cut   off   the   lead   above   thi 
Idcrcd    the    lug    and    have    had     no 

the   motor   carrying 
t  as  much  as  30  horsepi 


1    B    1 


in.   X.    V. 


De?i 


c  accompanying  table  giving  head, 
lire  and  velocity  of  water  in  con- 
-111   with   condens 

the    writer    and    will    un- 


1  'owei    1  ransmitted  bj  .1  Bell 

iw<  r  transmitted  1  ■>    .1  bi  It   is  di- 
rect!)   proportional  to  its   speed       \    safe 

.  >    per    minute,    with    a    belt    of 
thickness,  1  inch  wide. 

a   mure  liberal  allowanci 
of    the    belt     than     is    usually     givi 
will    inci 
portion  than  the  increase  in  first 

.     belts    will    transmit    about    r  _■ 

.   miuh  power  as  single 
This    rule   applies    to   belts    running    over 
pulleys  of  equal   diameter,  or  where   the 
■    smaller 

in  the  fi  >lli  i\\  ing  table  : 


To     increase     the     power     transmitted, 
either    increase    the    spi  i  d 

rger  pulleys,  or  use  a  wider  belt. 

Example:     A  3-inch,  single  belt  is  run 
ning  over  a  24-inch  driving  pulley,  which 
makes   200  revolutions  per  minul 
many  horsepower  will  it  trai 
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13  31 
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"I 

'=  I 

1000 

transmit 

1       3.76992  hi 
It  it  is  desin  d  to  powct   in 

I 
done  by  using  a  wider  belt   in  the 
I.75  in  5.  or  in  ■■  alii;        : 
inch  belt.     1  he   same  thing 
fected  b>   increasing  the  size  ol  tin 
in   the   same   proportion,   m 


ledly  be  useful  to  others.     The  veloc- 

under  given  beads  « 
d  from  the  formula, 

r  =  2gh, 

1    'he  actual    velocity    was    based    on    a 
harge  coefficient  of  0.62. 

W.  Vincent  Treeby. 
ford,  England. 


The  circumference  of  the  pulley  in  feet 
is 

•  revolu- 
I    of   the   belt 
will    be 

200    • 

feet  per  minute     For  every  inch  of  width 
it  will  transmit 


3.75  :  s  ::  24  :  .52. 

I   thus   require  a  32-incll  pulley.     A 

double    bell    of    the    same    width    would 
transmit    r.   times  as  much  power  or 
1  5         3  75 
«ver,  which  would  be  .1  littl 

than  tin  power. 

'Ill 
Washingti        D    I 


An   Unusual    Engine  Trouble 

A  large  old-fashioned  slide  valt 
engine   driving   a    factory   plant    hi 

ars    and    bad, 
the    last    addition    to 
the    fact  nsequent    incn 

the    work    required    of   the    engim 
amply   powerful.      Bill  ai    time  it 

had   not    been    able   I"   do   the    work   with 
and  the  man- 

at    last    decided    to    put     in 

engine,    a  ,i    meant    an 

of   money   which   at   the   time   was   incon- 
venient. 

of    the    enginei  rs    was    far    from 
satisfied   that    the  old  engine   was   giving 

its    full    power.  .    which 

indicated   that    the   engine   was   really  not 
arlj   iis  full  rating,  and   ; 

mi  was  leaking  past 
the  piston.  \-  time  was  precious  just 
then   an  rhauling 

considi  red   feasible,  but  the  pis- 
ton   was    removed,    the    cylinder    ■ 
new   piston-rings   fitted   and   the   valve   re- 

| 
tried    and     found     to  i,  ally    the 

same     n  era]    "ex 

lied    in    but    they   were 
at    an    absolute    loss    to    determine    the 
The  engineer  who  bad  originally 
hat    full    power   was   not    bi 
tained   again    went    to   work.      He   decided 
to  lay  all  rules  and  past  experiem 

pcriment    by    resetting    the    valve 
1-     hi      was    doing     when    a 
small    pa  had    been 

fl  "in  his  hand  and   fell  down 
into   one   of   the    per'  1,1   chest. 

In    try  ing  I  ■  •    them,    he 

his  hand  into  the  port  and   was  surprised 
to    feel    the    sharp   1  1!: 
end    or    -ide    of    the    passage.      Clo 
amination    showed    that    one    wall    of   thi 
steam    chest    was    al- 
and    thl 


The    next 

■      without 


YER  AND  THE  ENGINEER, 
months  and 

In   fitting   the   ring  "   *"* 

enough    so   thai    it    required   considerable 

th,   bottom 
box,    the    ring    being    forced    down    by 
slipping  a  piece  of  3  inch  pipe  over  the 
cting    the    rod 
from  tl  i  ■""'  turning 

gine  by  hand,  allowing  the  crosshead  to 
and  ring  to  the  bo 

Tamp;  R    '-    Mossman. 


Reaucing  Packing  Expenses 

The   engines   that   1   had  the   following 

,    well   known 

inch    cylinders;    the 

loutions 
per  minute  and  wen  <*ted  to 

packing  that 
,acked   with 
•  the  plant,  and  as  this  pack- 
tried  an- 
[  packing  which  1  ' 

,1.1  run  about  6o  days 
j    :,    a   trial    I    was   surprised 

■  time.     As  the  pi 


1200  Feet   Piston  Speed 

Having  never  seen  any  Port., -Alio,, 
diagrams  illustrated  in  Power  that  I  can 
recall,   i 

1   was   running  th( 


jw<r,  x.  r. 


and  in  order  to  gel  the  goods  out  that 
were  ordered  from  the  factory  and  keep 
all  part-  of  the  shop  in  operation  we  had 
to  run  the  engine  300  revolutions  per 
minute  until  a  new  engine  was  installed 

Id  one.  h  was  built 
by  C  T.  Porter,  in  1876,  at  Newark,  N.  J. 

card   to   show    what 


November  9, 
Yes;  but  How  Would  You  Do 

t„    tin  in    the    various   1 

ginccring    books    and    paper-    1    find    V( 
little  in  regard  to  nitrogen  and  its  effe 
in    fuel    economy.      In    practice,    for   e. 
pound    of    coal    hum 
under   a    I  oih  r,    about      i  :ti  1  11    pounds 
required    in    order    to    furnish     I 
an    amount   of   oxygen.     As  nil 
b  mt     So    per 
air    this   means    that    over    twelvi 
of    nitrogen,    per    pound    of   coal    burn. 
to   the   temperatun    of  0 
n    withoul    contributing    in 

ition.    While   this   gas   may 
a    medium    for    transmitting    heat    to 

extract    the     nitrogen     front    the 
form   tin  '•'''"   ,!"'   grates  in 

presence    of    oxygen    only,    would 
eci  nomy  be  efl 

If    this    wer,     a    commercial    p 
would   it    not    hold  true  as  well  with  • 

as      producers      by      incre; 
richness  of  the  gas  and  save  the  heat  1 
is   now    carried   off   by   the   50  per  cent 
litrogi  11    one    always    sees   in 
lalysis? 

]„   (h,  1   of   water  gas  Wltl 

this   diluent    it    seems   to   me   co 
time  and   fuel   would  be   saved  in  "bl 

ing  up." 

Thomas   II. 

Seattle.  Wash. 


Emergency  Cure  for  a  Slippi 
Belt 


KING    EXPENSES 


were  in  ( 

and  when   I   exami 

bottom   of  the   stuff.  nd  that 

shown  at 

4  A   in   the   sketch   was  about   1/16  inch. 

After  bushing 

B  which  was  made     I 

than  the  rod.  and  a  tight  fit  in  tl 


the  engine  was  doing— not  because  it   is  a 

,.ne  by  any   means  though   1    will 

say   that    the   engine    ran    quietly    and    did 

is  alive  he  will 

ber    installing    it    in    Eric    county. 

Penn. 

C.  T.   Perry. 

Oil  City.  Penn. 


I    recently    had    an    experience    wit 
slipping     belt      thai      may     benefit     i 
brother    engineer.       The    belt    ill     i 
was     jo    inche-    wide    and    drovi 
kilowatt    generator.      The    driving 
was    [5   feet   .1   inches   in   diameter  and 

pulley     4    feet,    on    25-fool    0 
The    belt    had    been    allowed    to 
very  grease-  in  fact  it  looked  as  if  ll 
been' soaked  in  oil.     The  ■ 
had  a  nearlv  straight   face,  and  whei 
got  a   150-ki'lowatt  load    or  better,  tin- 
would   slip  and  run   over  against 
of    the     wheel     pit.    but    not     always 
same   side.       V   tin    belt   was  Qo  feet 
cleaning   it   looked  like  a   job,  am 
would  have  to  be  done   between  mid 
and  6  a.m.,  we  looked  for   something  c 
I    mat  agi  1    owns   an   aul 
and    he    said    autoists    usei 
„n  their  friction  cl 

...  as   to   slip.     He 

d    that    we    try    some    of   it   01 
belt,    and    sent    us    a    supply, 
menced  using  it  immediately  and  the 

ation      brought      an      improve     _ 
Each  morning  at   starting  I  app 

three   tables, nfuls   of  the  eat 

belt  and  in  two  days  that  belt  fo 


.-ember  o,  1909. 
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-   en    \\  itli    a    full    load    1  >n    the 

["his  ma)  be  an  old  remedy,  known  to 
m-  engineers,  but  it  was  new  to  me 
1  I  give  it  here  for  the  benefit  oi 

not    know    of  it.     With   am    of 
belt    dressings    •  11    the    market    with 
am    acquainted,    it    would    have 
n   necessary    to    clean    the    belt 

the   dressing,   but    with   the*  Ful- 
'$  earth   this   was   m  1    ncc.  - 

\Y       \      \'. 
Radnor.   I 


Interesting    Boiler  Experiences 


ben  1  was  a  young  "feller,"  it  was 
tied  that  no  explosions  took  place 
11  steam  was  shut  off  from  an  en- 
,  but  that  they  had  occurred  when 
throttle  was  opened;  the  explanation 
i!  that  the  circulation  of  water  was 
:ed  suddenly  and  the  quick 

set  up  made  a  much  greater  strain 
:he  boiler   than   a   much    higl 

would    do.      This    had    ref 


HEADERS    OF    A    SI   IT:  I  I 

-  i'ii  which,  while  the  pre 
the  cylinders  and   boilers  were 

ter-tuhe  boiler  1   had  experi- 

was  a  Sup].].  .  tiling 

iccompanying    Fig.     1.      All    the 

re  ground  joints  of  the  ball  type, 

si*  m  could  take  place  in  any 

This    was    a     ioo-horsepower 

■r  and  at   the  time  we   were  carrying 

sure,  the  safi  tj    val   1 

'    75    pounds.      The    boiler    had 

of  use,   as    I    had    been    putting 

ice  to  try  produ 

'e    fire    was    burning    regularly    and 

•  raised  to  about  60  pounds  when 

I  it  into  the  main.     The  stop  valve 

inch   globe    valve,    ontsid,.    screw 

re  thread.      1    gave   this   valve   a 

perhaps  f    the 

*  when  there  appeared  to  be  a  jump 

*  in  the  boiler  and   some  of  the 

,nie  connections  under  the  drums  leaked 
-rant. 

rums  were  2j   inches  in  diameter 
an  the  large   connection-   equaled   about 


a  r  inch  pipe,  the  vertical  col u mi 
about    thi  lu    othei 

have  noticed   slight   jumps  in  .1 

such    times. 

1  here  is  another  idea  in  connection  with 
this:       In     the    earlier    days     it     was     the 
custom  to  have  a  steam  drum  inti 
the  boilers  delivered  the  steam  at 
which   the   engine   took   it.     1  me    installa- 
tion had  two  tubular  boilers  and 
drum   36   inches    in    diameter   and 

1  he  steam  pipe  to  the  engine   ( j- 
inch)   was  possibly  .;;  feel  long. 

Pressure    was    raise. I    to   80   p. Mind-    and 
then  the  throttle  valve  was  opened  slightly 
to    warm    the    engine.      It    was    a 
valve    engine    and    the    valves    could    be 
would    blow 
:  rough     to     the     aim.".]. here.       On 
the   throttle,   the    pressure   went 
down  to  below  30  pounds  and  then  steam 
to  blow  through.     The  cause  was 
thai  the  air  in  the  drum  and  pipe  hai 
compressed   and   steam  had  not   entered. 

When  the  valve  was  opened,  this  air 
was  blown  oul  and  steam,  coming  in  con- 
tact with  the  cool  -nrfaces.  was  rapidly 
condensed  and  we  had  to  wait  until 

raised,  but  the  ebullition  in  those 
boilers  must  have  been  rapid  for  a 
moment. 


n 


/v».r.  jr.  r. 
FIG.    2.     SHOW  l\i,     vr  rOMAI  IC    All 

thai  time,  for  many  years  it  was 
my  practice  to  b(  always  -lire  that  a 
bleeder  wa-  open  to  clean  out  all  the 
air  when  getting  up  steam,  until  P  il 
Bullock  explained  a  simple,  automatic 
vent  for  the  purpose:  Put  in  a  ^4-inch 
inch  swinging  cheek,  opening 
inwardly  and  standing  vertically,  and  then 
I  ig.  2.  When 
drawing  watt  r 

air  and  prevents  a  vacuum.     When  raising 
steam,   the   air   will   all   be  cleaned 
the  valve   doi  tntil  about  two 

pounds    p  raised       For 

boilers  larger  than  .100  horsepower  there 
should   be  more   than 

When  the  boiler  and  piping  are  entirely 
free  from  air.  steam  is  raised  much  easier 
and  quicker  and  pressure  will  not  be  re- 
duced as  rapidly  when  the  valve  is  opened, 
and  when  the  valve  is  over  4  inches, 
there  should  be  a  bypass  valve,  and  only 
this  small  valve  should  be  used  until  the 
pressure  is  very  nearly   equal. 

W.  E.  Crane. 
'  Ibin.  N.  y. 


A  Peculiar  Motor  Trouble 

shunt  motor,  which 
had  been  used  on  an  elevator,  had  just 
been    rei  elcctrical-t .pan 

linn  to  which  it  had  been  sent  for  I 
overhauling.       'Ibis    motor    bad    bl 

of  commission  for  aboul  sjx  months.     At 

urst    the   armature   only    was    sent    to   be 

and  as  this  did  nol  proi 

tor  was  s,  nt  in.  The 
:  badly  and  the  1 

i       armature 

on    its    first    trip   was    overhauled   and   a 

nmutator  put  on.     1  [owever,  when 

11  bled  ii  overheated  to 

such    an    extent  that    it   could   not    be    used, 
true  after  thl 

from       the       second       trip. 
pie   who   owned    this   piece   .if  ma- 
chinery   were    very    much    disgusted    with 
the  repair  work,  and   their  disgust   did  nol 
n    the    bill    was    received. 
The    writer    having    several    spa: 
one   day   became    interested    in    this    motor. 
It  would  run  for  five  or  ten  minul 
the  bearing  on  1 

commutator     «  hoi     that    it 

smoked.  When  the  armature  was  stand- 
ing -till  and  the  lit  mpressed 
upon  the  field,  the  armature  would 

;■  r  bearing  with  such  force 
thai  a  man  could  not  push  it  away.  The 
same  was  true  when  the  motor  was  run- 
ning, as  all  ( t.  gle"  the  arma- 
ckward  and  forward  were  fruitless. 
-  wrong 
with  the  distribution  of  the  magnetic  flux. 
The  poles  were  measured  and  -i 
line  up  all  right,  .and  the  air  gap  seemed 
to  be  the   sami 

\'r\t  the  polarity  of  the  poles  was 
te-ted.  and  here  is  where  the  trouble  was. 
The  motor  bad  four  poles,  three  of  them 
south  pi  li>.  This  caused  the  armature  to 
be  Strongly  attracted  toward  the  thre  ! 
south   poles,   and   in   running   the 

tdlj      The   south   pole  that  was 
hanged    to    a    north 
pole  b)    reversing  tin 

outer    bearing    was    smoothed    up    in    the 
lathe  with  sandpaper.  After  this  tl. 
ran    sm  out    any    overl 

The  overheating  in  the  motor  before  it 
was  seir  •  d  was  probably  in 

the  armature.      I  have  been  due 

to  this  arrangement  of  poles,  as  t: 
had  been  running  for  three  years.  Th'j 
armature  was  repaired,  but  the  men  v/llO 
did  it  were  careless  in  assembling  the 
Fter  the  thorough  (  ?)  overhauling 
and  were  more  careless  in  not  testing  the 
machine  before  sending  it  back,  as  this 
mistake  could  not  have  passed  unn 


The  "Spring"  meeting  of  the   American 
f   Mechanical    Engineers   will  be- 
held at   London.  Julj 

having  accepted   the   invitation   of  the   In- 
stitution of  M 
with  them. 


I'<  >\\  F. 


AND  THE   ENGINEER. 


November  Q, 
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Comment,     Criticism     and     Debate     upon     Various     Articles,      Letters 
and     Editorials     Which     Have     Appeared      in     Previous     Issues 

BRING       OUT       YOUR       IDEAS 


Seaweed  and  Condensers 

I  noticed  ;m  editorial  on  "Seaweed  and 
Condensers,"  in  the  September  28  number, 
•   nli  the  trouble  tl 

t.  ml  with 

ed.     I  laving  experi 

imilar  trouble  for  years,  at  Barren 

island.  N.  Y..  I  was  very  much  interested. 

Wc     tried    all    the     plans     named     in     the 

article     referred     to,     without     avail,     and 

water  we  must  have,  and  thai  continuous- 
tuse    in    addition    to    our    engines 

and   boilers,   we  had   an  acid  plant   which 
1  do  without  cooling  water.     We 

had  the  suction  pipe  extended  out  in  the 
-  without  interfering 
with  the  channel  A  box  was  buill  around 
it  perforated  with  '.•-inch  hole-,  making 
a    strainer.      We    had    a    flat 

'ion     pipe    just    above    high-water 


thi     Guild    &    Garrison    pump 
works  in   Brooklyn. 

There  i-  a  brass  plate.  '■  j  inch  thick, 
perforated  with  '  ,-ineh  holes,  the  plate 
being  tv  i  the  suction  pipe. 

bolted  « ith  hing<  d  bolts,  ["his  plat<  can 
be  removed  in  one  minute  and 
put  in  without  stopping  the  pump.  I  have 
seen  times  when  the  strainer  would  choke 
up  a  dozen  or  more  times  in  one  shif', 
yet     it     neve'  minutes. 

The  men  in  ch 
action      when     the     strainer     was  il 

ind  in  '  in'  minute  the  dirty  strain- 
er was  taken  out  and  a  clean  one  put  in 
v,  ithout  sti  ipping  the  pump      ■  1  I 

had    a    straightwaj     valve    between    the 
strainer  and   pump,  that   could   be   closed 

at    any    time    necessary. 

!  In-    -trainer   had    '  it    thr.  e 

.   hi  11    I    left    the    company'-    employ, 


Suction  Pipo 
- —    loading  from 
the  Bay. 


Pcrloratcd  P!a 


STRAINER  FOR   SEAWEED 


'      ' 

clean  it  a5  quickly  as  possible,  and  con- 
•1  This  was  a  heavy  pipe. 
sling   always   attachi 

'  ick   to   hook   on    the 

lift    the    pipe    out    with.      Some 
work    well    for 

several    days    anil    at    other    times    we    had 

a  southeasterly 
ions   I   have  been 

hoked    and   there   was 

pump:   he   could   not   do   anything   alone, 
imagine   how    I    fell 

'i   a   cold   night,   and 

k  to  diseng 

lean  it  and  put  it  back. 

trying     many     things,     such     as 

blowing  it  out  with  steam,  pumping  back 

water    from    our    re;  I     came 

the   idea   to  put   a   strainer   in   the 

nd  we  never  had  any  more 

trouble.  The  accompanying  sketches  show 

the  details  of  the  strainer,  which  we  had 


seven  years  ago.     It  was  at  the  E.  Frank 
Coes  fertilizing  work-  on   Barren   island. 
William    Meixen. 
klvn,  N".  Y 


Value   of   Professor    Rateau's    Tur- 
bine   Blade    Experiment 
Questioned 

1  have  read  with  interest  the  descrip- 
tion of  Professor  Rateau's  method  for 
measurin  in  a   steam  turbine, 

on    pan.-    568    anil    500    1  f    your    1        1      ol 
r  5. 
The   tests   an    similar   in   part    ■■ 
published  in  Stodola's  book  on  the  Steam 
Turbine,    in    chapter    25.      In    both    case- 
stationary  blades    ar.    u  ed    ivl ■   shape 

is  precisely  that  of  the  hind.-  in  actual 
turbine  element-.  Therefor,.  as  those 
blades  are  made  prii  |,     take 

into  acc.  pheral   velocity,   it   is 

at  once  that  they  must  be  of 
little  value  when  tested  in  stationary  con- 
dition. 


rst  thing  to  have  done  would  hav 
■inn  .  bj  actual  men 
the    velocity    of    the    jet    and    tin 
delivered   b\    each   jet,   then    to   d.t.rinin 
how     mail)     turbine    blades    were  1 

by  the  jet,  and  find  out  the  residtt; 
of    the    steam    lea\  ing    the     Int.  I 
work    possible    would    be    proportional   t 
erem  e  hetw  een  the  encrgv  delivers 
to  the  buckets  and  that   released   from  il 
buckets.      The  quality  of  the   strain   shotll 
In    ascei  miiird  at   the  deliv  cr\   end  of  tl 
1  "    :le,    and    .11     the    deliver)     end    of   tl 
bucket.      The    pressure    registered    by  tl 
scale   would   be   the  mi  asure  of  I 
actually    done    by    the    buckets,    and    tl 
ratio    between    the    work    dour    and    tl 
work   possible    would   be   the   efficiency  1 
th.    bu.  kets, 

The    second     -cries    of    experimi  m 
far    from    being    conclusive.      In    the   lir 
place,   it   does  not   apply  to  anything  doi 
in   usual   practice       A    series   of   blades 
fixed  close  to  the  deliver)  end  of  the  no 
zles :   the   steam   coming   from   the   uoz/l 
passes   through    this   series   of  blades  ai 
impinges    upon    another    series    of    Mad. 
the    impact    on    which    is    measured      Tl 
fixed  blading   is,  according   to  the  autli. 
of  the  same  shape  as  the  movable  bladin 
That    obviousl)     does    not    correspond 
practice.       What    should    have    been    doi 
even  with  the  movable  blades  kept  of  t 
same    shape,    was    to    introduce    betwe 
the  nozzles  and  the  fixed  blading  anotli 
movable  set  of  vanes,  the  impact  on  whi 
would  have  been  recorded   separatelj 
1  ither  words,  there  would   have  In 
set     of    nozzles     deliv  -ring     a 
amount  of  energy   into  .1    set   of  moval 
hi    th    ,  the  steam  issuing  from  tin 
ing  through   a    set    of   fixed    vanes,   whi 
would    direct    it    against    a    second    set 
movable  blades  whose   impact   would  al 
be  recorded.     Before  conclusions  could 
drawn   from  such  an  experiment  it  wot 
in     necessary,    as    suggested    for    thi 
case,    t"    mi  a   lire    the    energy    of   the 

the  nozzle,  then  the  energy  of  I 
steam  leaving  the  movable  blai 
the  energy  of  the  steam  leaving  the  S 
tionary  blade,  and  finally  the  energy 
the  steam  leaving  the  second  set  of  rti' 
able  blades.  Only  in  this  vvay  would  it 
possible  to  approach  actual  conditions  1 
taming  in  practice.  The  stationary  bl> 
should  have  been  of  the  exact  form,  tl 
i-.  nozzled  shape,  used  in  regular  t 
bines.  Where  so  much  was  actually 
stake   it    -.ems   strange   that   ordinary  p 


In  r    i.   1 1 «>*. 
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caution-  were  not  taken  to  obtain 

my    point    of    view    thesi 
nt-  appear  to  lie  useless  and  soni 

!  hey  are,  however,  quite 

ion.  indicating   the    state   "i   the   art    in 

sign.      It    i-    interesting    i 

the  turbine  blades 
it  i-  quite  obvious  th. 
uitlior  is  tar  from  posit: 
ion  of  the  jet  of  steam  on  the 
at  i-.  whether  this  action  is 
iet.  pure  and  simple,  acting  on 
stream 
is    energy     while    traversii 

gc  proportioned   to  prop- 
: his  energy . 

In  w    such   experi- 
xcept     by     chance,     can     furnish 
■  Indents  to  be  used  in  estimating 
:  efficiency  of  a  given  turbine,  since  the 
-t  by  impact   and   friction   in  the 
-     for    the    greater 
ti  ■  heat,  which   i-  gi\  en  up 
in  as  it  proceeds   from    si 
reby  raising  its  quality,  and  in  a 
lerhcating  it.     The  probleu 
plcxity    that    it    is    wise    not    to 
ite  conclusions  from  such  a  set 
evidently   imperfect    experiments 

E.  G.  Arthur. 
N'i-w  York  Citv.  \".  V. 


to   my   knowledge    wa 
inches. 

If  Prof    VV.  Kent  will  kit 

method   is 
g     -uch     tank-.     I     fei  1     sure    that 
many   readers,   including   myself, 
very  grateful   to  him. 

I   xctcr.   X     11. 


Designing   a   Vacuum  Tank 

that  Prof.  \Y.  Kent  feels  sonic- 
lisitive  as  to  how  the  vacuum 
ribed  in  my  article  in  the  August 
...is  finally  made  for  lie  say-: 
it  the  reader  wonders  if  the  tank 
built  and  if  so,  how  thick  it 
i-   made."    in    his    letter   on   page 

I  mention  that   I   left  the  article 
'end    hanging    in    the    air"    pur- 
i  d  bringing   ■  in 
is  to   how   this   tank   should   have 
iied  and.   in    fact,   the   article   as 
ished    by    asking    for    sug- 
from    others    as    to    what    they 
ve    done    had    they    been     ii 
-  place,  but  the  editors  must  have 
n   il   through    it.    t  >r 
•'   appear   in   print   and   thei 

I  at    1    antici- 

i  ive    Pri  if. 
quel    to    th.is    story.      The 
'.'■stion  was  considered  -   mewhat 
■ 
ng.     The  shell   was 
5/l6-inch  boiler  plate  and 
the  back  end  which   was  dished 
about   16  inches.     The  front  end 
•   a   large,   heavy,    cast 
"I  frame.     The  shell  was  reinforced  by 
bands     running     round     it     at 
d     intervals,     the     angle     iron     being 
+X}<     inch     with     4-inch     leg     radially. 
it  highest  vacuum  obtained  in  this  tank 


More  About  Exports 


1    note   with    interest    the 
the     meaning    of    the    term     "expert."       I 
have    111 

le,  to  1"'  k  it  up  in  the  dictionary, 

but    1    believe    that    1    know    pretty    clearly 

what     the    word     means.       If    it     has    any 

meaning  at  all  it  can  have  but  one.  as  we 

and    it.    and    that    is    a    man — or 

either,      for     that      matter — who 

hly    understand-    a    trade 

theoretically  and   practically. 

I    kni  w    tin  memories    that 

many    of   us   in   association   with 

that   word,   but   that   should   not    c; 

to    forget    what    is    due    those    who    really 

are  expert-,  and  who  have  striven  honor 

They  richly  deserve 

all   the   reward    they   are   likely   to   get. 

For    the    sake    of    the    real    experts,    it    is 
a    pity   that    there   cannot,    apparently,   be 
devised  some  method  whereby  the  general 
ould  be  enabli  uish  be 

:  le  real  and  the  0  unterfeit,  the 
genuine  and  the  fake.  The  reason  why 
the   fake  expert  thrives  is  that  mi 

who  know-   nothing  about   the  me- 
chanical   departments    of    their     I 
seem  to  assume  that  a  good  pair 

indicate   wisdom,   and    the    fellow    ,■ 
tell   the  longest-winded  yarn   and   talk   the 
•   through  his  hat  is  the  best  man. 
In    this   com 
in  fi  r  some  of  the  blame,  for  he  i-  nursing 
the    very   parasite    that    he    complains    of. 
He    is    doing   this    by    failing    to    keep    in 
touch    with    his    work,    and    also    bis    em- 
\s    I    have    said,   many   men    who 
own    machinery    know    little    or    nothing 
about  mechanics,  but  this  does  not  imply 
that   they   cannot  be  made  to  understand 
enough  to  enable  them  to  cooperate   with 
their   engineers,   if   the   engineers    will    get 
lacks    and    make    the 
impart    the   requisite   kn 

but  little  harm 
to  the    real    engineer,    for   where   he    is    the 

m  t    required,   and 
get-    in.      The    fake   expert   thrives    where 
ineer  is  asleep,  and  his  existence 
possible    and    profitable    because 
of  the  existence  of  a  vast  number  of  fake 
engineer-.     Hence,  when  you  see  the  fake 
expert    in    evidence,    you    can   bet    dollars 
_■  limits   that   with   the   empl 
n   a   case   of  choosing   between   the 
devil  and  his  half  brother. 

There  is  a  legitimate  field  for  b  th  the 


■    who   make   a    bi 

plants  and  those  who  make  it 
their  bu 

results 

to    undertake   to    wind   a    field    coil    for    the 

there    is    too 

iter  fully  in  the 

fields    of     steam,     electrical,     refrigerating 

and    hydraulic     engineering,     and     in     the 

':  and  one  applications  of  the 
science.  Therefore  it  may  happen  that 
in  the  design  and  installation  of  "lie  piant 
a  great  number  of  experts  will 
1  penning  and  consulting  together  and 
combining   their   knowledgi 

making  the  installation  .as  a  whole 
mote  perfect  than  any  one  of  them  alone 
could  make  it.  In  this  the  expert  operat 
ng  engineer  might  well  have  a  place, 
for  his  experience  in  operating  will  en- 
able ban  tn  see  things  that  conduce  to 
convenience    that    the    othi  1 

ire,  they  all  have  their  place-,  and 
ii"  they  are  competent  and  fill  the  places 
they  occupy  in  a  creditable  manner  they 
should  all  alike  be  respected,  and  not 
abused. 

I  to  mind  an  experience  whi 
to    take    charge    of    a    plant     where    there 

gas    engine    of    medium 
had   been    giving   a   good    deal    of   I 
The   former  engineer  was   still  there  when 
I  arrived.     There  was  also  an  expert   (  ?) 
who  advised   that   distilled   water 
onto  the  main  bearinj  inc.   in- 

ler    t"    make    it    run 
cool        There   was   an    ice-making   plant    in 
connection,     and     this     was     easy,     but     it 
f    course     reduce     t 

plant,  as  the  distilled  water  was 
to    be    taken    from    the    storage    tank.       I 
ling  in  the  crowd,  and  the  expert 
and    the    manager,    twenty- 
six    years    old,    ordered    the    engineer    to 
have  the  pipes  connected  up.     The  engi- 
neer  and   two   helpers   spent   near! 
in  carrying  out   this  order,  and  the  show- 
In  about  two  minutes  the  bab- 
■i  to  cut  and  threw-  up  a  metallic 
The    expert    yelled    for    oil,    and 
SO  the   Standard   <  >il    Company,   unknown 
t.i    itself    had    its    life    preserved    on    that 
day. 

1    told    the    manager    when    the    expert 
gave   that    advice    that    1    had    a    Sevi 

ime    whom    I    would    thrash 
for    making    a  -  f    that    kind. 

Xow    I    know    that    such    experiei 
this    must    disgust    men    of 

ml   a-k   ourselves   if  it    i-   lair  to 
'her     men     who     are     what     they 
be  by  this  fake.     Would 
want  to  be  ranged  along 
the    fake    or    botch    in    his    own    line    of 
i  he  fact  is,  this  man  was 
Me    could    not    have    been    even    a 
man  of  go.nl.  1  .1  have 

not   a  word  to   say  in   defense  of  such.     I 
despise   them   heartily,  but    I   do   want   to 
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them  is 
.1.    con- 
ant      All    can 
if   each 
there  will   lie 
ich   without    robbing 

William  V\ 
Lini 


Who  Can  Explain  the  Diagrams  > 

1  had  a  similar  trouble  to  Mr  Browne's, 
■i.l  out  that  it  was  dm 
threeway  indicator  cock  not  being  near 
center  of  the  length  of  the 
cylinder.  It  was  over  twice  as  far  from 
the  head  end  as  from  the  crank  end. 
Alter    1    changed    it    and    placed    it    nearer 


the    center.    1    obtained    better    diagrams, 
but  it  is  not  in  the  exact  center  yet  on  ac- 

I  an  obstruction  at  the  side  of  the 
cylinder.  Fig.  1  shows  the  diagrams  be- 
fore making  the  change  and  Fig  -'  those 
taken    after    the    change. 

George   Dkeyer. 

nburg,  O. 


Burning  Partially  Consumed    Coal 


im  boilers,  hut  in  domestic  heat- 
ngements,  where  the  temperature 

1-  comparatively  low.  largely. 

N".  w  oxalic  acid  (crystalli 

both  decrepitate  strongly,  that  is  to  say, 
each  little  particle  hursts  into  a  number 
of  smaller  particles  when  heated  \  so- 
lution of  tin  -  itances  would 
penetrati  coating  of  ash,  hut 
would  he  unable  to  go  an)  farther,  as 
the  more  compact  coal  will  not  take  in 
moisture  so  readily,  and  on  evaporation 
Id  lu  deposited.    When  the 

iri      heated,    the    multitude    of    tiny 
the  decrepitation  of 
11  id     ■■:.  1  mid    tend    to 
throw    off   the   clinker    and    allow    the   tin- 
burnt   portion   to   come   in   direct    contact 
with    the    hot    gases    of    the    tire    and    so 
burn  and  he  utilized.   So  the  "holy  water." 
like  many  other  things  apparently  equally 
mysterious,  lias  its   usefulness  after  all. 
V    \i.uson. 
iklyn,  X.  V. 


Some  time  ago  there  was  published  a 
statement  that  the  janitors  of  certain 
schools  had  been  ordered  to  sprinkle  the 
partially  consumed  coal  from  thi 
furnaces  with  a  solution  of  salt  and  oxalic 
acid,  and  the  writer  of  the  article  referred 
to  questioned  the  utility  of  what  he 
termed  "holy  water."  Perhaps 
lowing   will    solve   the   problem : 

Partly   burned   coals  generally   have   an 
outer  coating  of  ash  surrounding 
portion  and  preventing  its  comb- 
anyone  can  see  by  breaking  up  what  seems 
to  be  only  a  lump  of  ash.     This  may  not 
hold   good  in   furnaces  heating  high-pres- 


I,! 


eas 


In  the  September  14  issue,  H.  C.  Hartley 
makes   some  had   mis  ing  to     01 

rect  "Some  Erroneous  Idea-."  lie  speaks 
of  unbalanced  pressure  on  the  back  of 
ine  valve  and  says  that  it  would 
not  exist  if  there  were  no  ports  to  the 
cylinder,  lie  tries  to.  upset  correct  theory 
with  poor  experiments.  It  i-  true  that 
if   the    steam    g  to    the    under 

the  valve  there  will  he  little  un- 
balanced pressure.  When  a  partial  vac- 
uum is  created  under  a  £  ell  0  tr 
friend  will  find  that  there  i-  an  unbal- 
anced pressure  on  that  hell  and  that  it 
a  and  if 
steam  under  pressure  has  access  to  one 
side  of  the  engine  valve  and  not  the 
other  there  will  also  be  an  unbalanced 
pressure.  Of  course,  when  the  pressure 
of  the  steam  is  allowed  •■ 
both    sides    of    the    valve    the    unbalanced 

As  to  the  tension  in  the  bolts  of  a  cyl- 
inder head  the  facts  arc  as  follows: 
When  the  nut   I  in  a  boll    is  ' 

to   give   the   boll    an   elongation   of  0.001 
inch    the    metal    under    the    nut    is    corn- 
about    0.0002    inch.       This    metal 
under   compression   acts   as   a    -pring   and 
against    the    tension    in 
go  back  to   Mr.  Hartley's  spring 
demonstration.      Take    a    long    spring    and 
stretch    it    out:     Put    between    the    ends    of 
this    spring    a    slim    piece    of    hickory    of 
such   size   that  the   tension   in   the   spring 
will    cau  any    addi- 

tional  pull  on  the  end  of  thi  spring  will 
put  additional  stress  in  the  -pring  which 
1-  exactly  what  happens  to  the  bolts  of 
the  cylinder  head  when  steam  under  pres- 
sure   is    admitted    to    the    cylinder. 

A.  T.   Ht'TCnixs. 
West  I.a   Fayette,   [nd. 


Kerosene  in  Boilers 


Noticing   the   fact   that   tin    question  of 

using  k<  boiler  seal 

remover,  or  preventive,  is  undergoing  its 

periodical   revival,   suggested   to   my   mind 

iibility  that  perhaps  some  of  yon 

might  he  interested  in  In 

1I1  mg   thi-   line  that   fell 
to  my  lot  many  years  ago. 

Vlong  in  the  early  90's  1  hap  -  rn  d  to  9 
[i    of  a  plain    fi  ir  which  -team  was 
supplied   by   a   battery    of   five   56-inch   by 
ontal    tubular    boilers.      The 
load   upon    this   plant    had   been   gradual! 
increased     until     it     became     necessary    to 
make   use  of  all    live   of  the   boiler-   during 
the   evening   peak    load.      Thi-   condition  of 
of  c  iui  >e,  introduced  some  difficul- 
ties in  the  matter  of  cleaning  boil 
it    was    our    custom    to   let    down    a    boiler 
every     other     day— after     the     peak     load 
dropped    off— cool    it    down   hurriedly   and 
leaned   in   time   for   the  peak  load 
next  evening,  in  this  way  each  boiler  being 
operated    10   days   between   cleanings. 

These  boihrs  were  fed  with  Missouri 
river  water  through  a  closed  type  of 
heater,  and  had  been  operated  a  year  or 
i.re  any  kind  of  scale  preventive 
bad  In  en  used  in  them.  During  the  sec- 
ond and  third  year's  service  boiler  com- 
pound of  a  local  brand,  favored  prim  ipallj 
because  of  the  fact  that  its  manufacturer 
was  in  close  touch  with  the  city  boiler 
inspector,  was  used  on  them. 

\ln  in  the  end  of  the  third  yi 
vice  it  was  evident  that  the  tube-  were  be- 
coming coated  with  a  thin  -cab. 
of  the  use  of  the  comp  iimd.  It  was  thcr 
that  I  decided  to  try  the  efficiency  of  kero- 
si  ne  oil  \\Y  bi  -an  h\  applying  a  gallot 
to  each  boiler,  putting  it  in  through  tin 
manhole  before   tilling  the  b  liler. 

In  about  five  or  -ix  days  after  applyim 
the  oil  to  the  first  boiler  the  fireman  cann 
into  the  engine  room  and  reported  tin 
boiler  leaking.  Examination  showed  • 
hag.  close  up  against  the  front  wall,  thi 
plate  being  down  about  2  inches  over  at 
area  about  the  -i/e  of  a  bat.  There  wa 
a  slight  crack  in  the  center  from  wind 
water  was  dripping. 

When  we  attempted  to  knock  in  th 
manhole  plate,  after  letting  the  boile 
down,  we  found  it  necessary  to  make  us 
of  a  heavy  plank,  and  we  found  about  tw 
bushels  of  fine  -cale  piled  up  against  th 
front   mail,  ju-t   behind  the  plate. 

Of  cour-e,  that  boiler  had  to  be  patchei 
and  we  were  very  anxious  about  the  othc 
boiler-,  fearing  that  they  might  be  dan- 
aged  before  we  could  let  them  down  fo 
cleaning.  The  plant  just  had  to  be  ru 
and.  hurry  as  rapidly  as  we  could  « 
found  three  more  of  the  boilers  slight! 
bagged  before  we  could  get  around  t 
them.  The  other  three  did  not  have  I 
he  patched,  however,  as  they  were  on 
-lightly  down  and  were  easily  driven  bac 


'■  '909. 
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i  tlu-  five  boilers  wo  found 
mi  one  ami  tw  i  bushels  of  fine  scale 
ip  near  the  front  head. 

atter  of  fact,  then 
Male  in  these  boilers,  bul 
■tributcd  coating  of  thin  scale.    The 


so    that    on    cutting    out    the    circulating 
water   tin-  condenser   was  certain 
warmer;   tin-   steam   cylinder   offered   the 
rig    a^    .1 
pump.      I'lu-  most  peculiar  thing 


...I  been  inspected  but  a  short  time  it    is   that   it   did   not   occur   1" 

trouble  by  huh  the  city  inspec  William   MELLEN. 

id    no           P.rooklyn,    \°.   Y. 
had    been    made    in    regard    to  


advice  to  those  contemplating  the 
kerosene  oil  fir  the  first  time,  as 
•  remover,  i~  to  proceed  with  great 
I  I  can  assure  them  that  the  kero- 
■ill  I).-  quite  likel)  to  I 
ind  to  il  i  H   quite  rapidly. 

10k  place  many  years  ago. 
that  time  1  have  frequently  had  oc- 
to  make  use  of  kerosene  "il  a>  a 
remover.  1  say  "rem  iver"  ad- 
■  [or  it  seems  to  me  the  action  of 
1  i-  intermittent — thin  coatii 
ilternatelv  forming  and  then  break- 
Be  from  the  plate,  tin  this  account 
tion  the  advisability  of  making  use 
nil  in  boilers  scale  is  always  likely 
large   quantities,  intermit- 


City.  M 


J,  M.  Kent. 


A  'eculiar  Power  Plant  Accident 

1   J.  l.ynge  says  : 
,  ■■aid   like  to   lie   told    how   the   water 
cylinder"     which     vva-     the 
the    accident    lie    relates. 
'  ■  lend    to    -av    posith 
nil    from    his    statement,    I 
im    opinion   as   to  how   it   could 
likely   did    •  cenr. 

cident    the    en- 
100   revolutions    per 
lie  and   taking    steam   at    ion   pounds 
Vn   engineer   having   experience 
■inatic  cutoi'i'  engines   knows   that 
when  running  light  there  is  very 
if  any.    -team    pressure    on    the   pis- 
!  iw-pressure 
■  in    Mr. 
■  nt    this    engine    exhausted 
a    pipe    from    the    steam    cylinder 
receiver     as     it     is 
•••     turns    four    right    angles, 
a   vertical   lift  ■    feet 

rizontal    distance    of    ,?o    feet    6 
here    is    where    I    think    a 
was   made    in    not    having   a    trap 
!'<■  kind  to  keep  the  condensed  wati  r 
pe.      The    receiver   pressure, 
ted,   was    5   pounds,    which    means   a 
i    inj  degrees,   which   is  too 
■'  to  lift    i   foot,  much  less 
The  hot   water  that  got    into  the 
r   was   carried   up   by   the   exhaust 
'**  and  in  my  opinion,  the  water  that 
a-  in     the     exhaust      pipe      when      the 
:      driving      the      circulating      pump 
rushed   hack    into   the   low- 
steam     cylinder     and     did     the 
engine     was     making     ioo 


Heat    Transfer    and    Future   Boiler 
Practice 


tn  September  21  issue,  \rthur  II. 
Allen    ii.  it    an    ingenious   type 

of  boiler  to  comply  with  a  totally  mis- 
taken theory  of  heat  transmission.  As 
Mr.    Mien  himself  says:  "the  whole  thing, 

indeed,  depends  entirely   upon   the   validity 

of   the    v  irw  s    expn  ssed    by    tin 

d      in      tin-      article." 

based  on  an  al 

law"    that     heat    transmission     is 

-peed    of   flow 

of  gases,  and  not  to  the  temperature  dif- 
ference between  gases  and  water  in  the 
boiler. 

As   any   boiler   user  can   verify,   there   is 
no   such   "law ;"   the   fact    is   the   i 
that,   under  e.|  tempera- 

ture, every  increase  in  speed  of  Lias  flow 
slightly     reduci  iency     of     heat 

transfer.     The  theory  that  a  scrub! 
tion    of    gases    promotes    heat    transfer    is 
equally   unfounded,   and   so   is  tin 
that    the    temperature    in    any    part    of    a 
boiler  can  he  other  than  the  temperaturi 

mding   to   the    steam    pressure. 
urnal   of   the   Junior    Institution 
■i.  for  Februai 

I  >r.     Nicolson's     lecture 
of  heat  transmission,  and  also  the 
which   immi  wed   the 

bowing  that  the  theory  e 
be    made    to    fil    the    facts .    and    to    thi 
criticism,  and  to  similar  criticisms 
hading  journals  as  The  Engineer  and  En- 
ginecriug,    no    effective    ri 
made. 

Apart  from  heat  losses  in  ashes,  in 
leakage  and  radiation,  the  efficiency  of 
any  boiler  is  simply  the  ratio  of  final  to 
initial  gas  temperature.  There  is  a  very 
great  difference  in  boiler  efficiency  as  the 
initial     temperature    is    reduced    b; 

ibustion  ;  on  the  other  hand,  the 

■  Iriciency    due    to    increasing    the 
volume    and    veil  city   of   gases    by    burning 
I,    i-    small,    but    quite    certain    if 
the    initial  gas    temperature    i-     ki  | 
stant. 

With   most   tiring  methods,  the  mixture 
of   air   and    combustible    gases    i 
and   the    furnace   temperature   then 

rig   draft    than   with   a 
low   draft:    and    the   improved    boil 

iften  attained  at  forcing  duty, 
though  undoubtedly  due  to  the  higher 
initial  temperature,  has  been  wrongly  as- 
cribed to  increased  velocity  of  gases. 


tubes    or    pi 

in   the  boili  i  s,  no  matter  how    much  the 
hoihr    is    forced.      Ii 

ipacity,    either    by    Using 
•    forcing   tin 
combust  i 
ciency   is   kepi    uniform,    forced   duty   in- 

ciency. 
Standai  d  tj  pe    b  lilet  s,    both    i  ylindrical 

and  wati  i  imph    and  ac- 

cessible,   and    nothing    can    be    gained    bj 
CI  niplicaling    boiler   design.      The    simplest 

of  all  boilers,  viz.,  tin    well  known   I. an 

cashire    boiler,    with    largi 

lines,  inv  i  il\  ing  Ii  'W 

cools  tlu-  gases  down  to  as  low  a   point   as 

r  type  of  boiler,  with  similar  fur- 

mperature,    and    is    a    standing    re- 
in  theory. 
Many    boilers    are    capable    of    improve- 
ment   in    capacity,    a-    their    furna 
unduly    small     for    burning    anything    but 
the  lie-t  gradi  -  ■  if  ci lal.     Bul  it  - 
undesirable  to  yet    from    to  to   mo  times 
the   evaporation   per   squan 

■  i. ice.     even     if     it     could     be     done 
without   loss   of  efficiency;   as  thi 

■  iie-hundredth    of   the 
existing   reserve  of  -team  and   water;  and 
few  boilers  will  give  drj   steam  even  when 
d  to  twice-  their  in  rmal  rating. 

-.    il:.  n  fore,    no    -    ■■■■     for    im- 
proving   boiler    efficiency    by    complicating 
boiler    design;    bul     on    the    other    band. 
ing  methods  are  highly  inefficient. 
and  the  remedj   is  ti 

fuel   feed  and  draft. 

.aid  gi\  ii  ible  mixtui 

as    to    maintain    maximum 

temperature.      This 

ntly  with  simplicity  and  durability, 

by     grateless     underfeed     stokers,     which 

within    the   burning 

fuel    it-elf.    thus    leaving    no    margin    for 

ment     in    efficiency. 

Erith's  Engineering  CompanV,  Ltd. 

London.    England 


Adjusting   Bundy  Steam   Trap 

I  have  been  looking  for  more  or  less 
criticism  regarding  the  letter,  published 
of  September 
_>i  under  the  above  caption,  but  having 
-ieii  none.  1  would  like  a  little  informa- 
tion as  to  jllSl  hi  w  Mr.  Engle  made  a 
tank  steam  trap  operate  as  a  vacuum 
;il  also  where  he  obtained  tin- 
trap,  which  is  a  design  that  has  never 
ill  io  my  knowledge.  For  in- 
stance, in  his  illustration  the  main  bod) 
represents  a  separating  tank  trap,  while 
the  valve  represents  that  belonging  to  the 
return   trap. 

In  the  third  paragraph  where  the  ad- 
justment is  dealt  with,  bow  does  Mr. 
Engle  do   it   with  the   combination   he  has 


■    of  ,,u' 

l„    ,;.  graph     i-    something 

talvi    disk,  but   hi  w 

•  im  trap  valve 

mbination  imp  and  valve  to 

I  am  sure  thai   a  detailed  account,  ac- 
companied    bj      sk  ;,^T     the 
valve    .mil    trap,    together    with 
ving    the    changes    as 
nterest  to  a  1 
who  arc  anxious  to  know   more 
is  method  of  procedure  and  the  re- 
gained  by    changes   mad 
scribed  in  his  Utter. 

W.  J.  Ritter. 

N.  J- 


Mr.  Schmitt's  Parallel  Operation 
Trouble 


In  v,.,,  i  ictober   12,  Arthur  P. 

Schmitt  ha-  an  article  on  small  and  large 
-    in   parallel.     A    wiring 
,      the     connections     would     have 
served  to  clear  up  the  matter.     Still,  there 
are    things   which   may   occur    that    require 
im.    He  -tate-:    "When  the  small 
running  and  we  cut   in  the  large 
machine,  the  ampere-  will  dl 
the  -mall  one."     Doubtless,  before  cutting 
in     the     large     machine     its     volt    - 
brought   up  to   the   voltage   of   tl 
machine  under  load.     It  the  compounding 
large  machine  i-  such  that  on  tak- 
ing load  it  rai-e-  in  voltage,  it  will  natur- 
ally take  all  of  the  load  from  the  -mailer 
If  the  machine  is  slightly  corn- 
so   that   there  is  no  material    rise 
tl  e    machine-    should    run    to- 
This   may   be    the    cause   of   the 

1  the  equalizer  connections 
the  machines  arc  SO  small  as  not 
1  purpose  i 
allel  operation,  the  degree  of  compi  unding 
on  the  two  machine-  should  be  the  same 
and  the  equalizer  connecti 
of  Ven  nee.     The  compound- 

ries  wind- 
the  machines,  but  to  a  considerable 
speed  by  the  en- 
all  variations  in  load:  if  the 
main    nearly    constant, 
every  uld  be  the  same  under 

the  same  conditions  of  load.     If  these  fac- 
looked  out   for.  there-   should  be 
peration  of  these  two 
machines  in  parallel. 

Henry  D.  Jacksok. 


pi  IWER  AND  THE  ENGINEER, 

How  Shift  Changes  Waste  Money 

I  M  Whitham.  on  page  498,  ins  drawn 
a  vivid  picture  of  boiler  room  com 
and   shown    in    detail   how    a    considerable 
waste  may,  and  no  doubt  does,  occur  in 

many    plant-.        I  hen    he    proceed-    to    give 

a  very  simple  remedy  which  would  sound 
logical  to  inan>    mai 

Now  let  u-  look  at  this  problem  from 
another  standpoint.  Mr.  Whitham  admits 
the  men  are  tired  from  their  long  hours 
,,,-  w,„i.  In  5  maj  well  be.  Alter 

a  man  has  put  in  twelve  hour-  in  a  dark. 
hot    boiler    room     it    the    hardest    kind    of 
labor    he    would    hardly    be    human    if    he 
i|   in  a  hurry    to  gel   out   when  his 
tune   wa-  up.      Many  men   are  exp 
be    on    duty    every    day    in    the    year:    SO 
a  man  working  under  thi 
for    a    few    straight    month-    and 
tin  11  ask   yourself  what   reason  In    has   to 
take  any   special   interest   in   his   work. 

When  we  make  the  boiler  room  a-  light, 
airy  and  comfortable  a-  possible,  then  give 

the    men    reasonable    hours    and    •-: !    pay, 

we  have  taken  the  tirst  step  toward  real 
economy  in  the  boiler  room.  Under  poor 
i|  only  the  waste  mentioned 
may  occur,  but  thi  firemen  will  be  more 
or  less  careless  in  general  and  get  along  as 
easily  as  possible  at  the  expense  of  the 
plant  Fifty  cent-  a  da)  mighl  mean  the 
difference  between  desolation  and  com- 
fi  rt  in  the  home  of  manj  a  fireman  and. 
when  we  consider  how  little  coal  fifty  cents 
r,  it  would  certainly  seem  worth 
while  to  give  the  firemen  a  job  that  they 
will  value  and  take  an  interest  ill. 

Leon  Rnrxnv. 
Concord  Junction.  Mass. 


Cylinder  Lubrication 

When  1  read  of  a  marine  engineer  not 
using  cylinder  oil  in  hi-  engines,  1  wonder 
if  it  can  be  possible,  without  serious 
results  to  the  walls  of  the  cylindi  I  and 
p  icking.  Metal  packing  would  be- 
dry  it  would  burn  out.  would  it 
not? 

T  have  my  doubts  a-  to  the  sin 
such  a  venture  when  it  comes  to  the  four- 
si  Louis  Corliss,  Nordberg,  Hamil- 
ton and  other  such  types  of  engine.  We 
have  a  feeling  here  in  the  Bryant  paper 
mill  that  we  could  not  get  along  withi  tit 
cylinder    oil. 

There  are  a  few  things  to  keep  in  mind 
when  buying  cylinder  oil  for  the  engine 
room,  such  as  the  type  of  engine,  the 
steam  pressure,  speed,  heavy  or  light 
duty,    and    boiler    compound. 

1   have   seen   the  time  when   1   felt   sure 

■  iff   that    was   being    used    for    boiler 

11  d    wa-    knocking    the    life    out    of 

the  oil   before  it  got  through  the  throttle 

valve,      ft    seemed    as    if   we    had   to    use 

double  the  amount  of  oil.  not  to  mention 

d   words  the  steamfitter  used  wdien 


N'oveni  10 

top  the   Irak-    ill  I  f 
joint-. 

1  have  under  my  chargi 
(orb--  engines,  the  heavy  duty  kind.  <e 
and  41  by  4s  cri^s  compound  5 
revolutions  per  minute:  01  h  a  i(  ami 8 
bv  42  cross-compound.  Sj  rcvolutiq 
per  minute;  one  a  12x36  -ingle  ellgi 
S5   revolutions  per   minute,   and    I 

variabli     pi  1  -l    1  ngu  ■ 
35    to    130    revolution-    per    minute.       ic 
steam  pressure  on  the  gage  in  the  en;ie 
,00m   i-    from    135  to    I  \"  pound-. 
\bout    three   year-    ago.    we    wi 
several   kind-   of   cylindei    oil    to   find  I 
which  would  give  the  best  result 
cylinder-.      The   kind    which   pro 
the    most    satisfactory    for   our 
lark-valve    cylinder     nil' 
I  i  i .  .n  Oil  Company     I  level  md.  0. 
When    giving   the   different    kind 
a   trial,   the   same   rare   was   ^i\,  - 
all.    but    with    the    "b?o"    a    ban. 
gallons     la-ted     55     day-     of     twi 
hour-    each,    used    ill    seven    cylinders 
the    22-inch    high-pressure    sid, 
our    drop    ot    oil    to    1 
in    the    low  pressun 

revolutions.       In     the     singh 

used  one  drop  to  30  revoluti 
lubricators  are  sight-feed.  II 
that  we  were  not  using  quite  1 
in  seven  cylinders  per  day  of  tv 
hours.  The  large  compound  engii 
running  under  a  heavy  load,  and  at 
is   overli  iaded 

We  have   since  increased  the 
the    high-pressure    side    to    one    dr. 

every    12    revolutions,    to   1 11   the 

side    when    doing    all    it    can.      ''•' 
the   average,   the   year    round,   a   ban 
52   gallon-   every    forty-eight   or 
making    a    little    over    one    gallon 
twenty -four    hours    of    work    do 

When    we    open    a    cylinder,    we   fi 
free     from     all     gummy     snbsta 
cylinder     walls     have     that     0 
.how-  us  that  the  oil  is  doing 

A.    I.    Hah 

Kalamazoo,    Mich. 


I   am   in   charge   of   two    150-ln 
single-acting  twin  gas  eng 
iSo   revolutions   per   minute.    10 
dav.      The   cylinders    are   21x20.     \\ 
.  .'  pint    of   oil    on    each    engine   pei      ■ 
that   is.    1    pint    for   the   four  c;  li 
have   another   engine,   of   250  lmrsc| 
running    at     150    revolution-    pi 
The  cylinders  are  19x25.     This  is  a 

a  tandem  two  cylinder  engim 
use   2   quarts   of   oil   per   day   of   K> 
We  use  high-viscosity   gas-ciigim 
ing  30  cents  per  gallon.     \\ 
from  the  Erie  Oil  Company.  Erie.    « 
C.  S.  B 

De  Young,   Penn. 


My  engine  is  a  10x15  ccnter-cran'ni 
ning  at  170  revolutions  per  minute 
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tor  diagrams  show    \g  i  hoi  sepower 
one  pinl  ol  oil  i  a<  h 

VVll  I  1  VM     C.     BR!  VNT. 

oklvn.    N.    V 

•u>  Ni  i  engine,  a  horizontal  cross- 
ed, -m  and  $  bj  &  running  at 
volutions  per  minute,  60  hours  per 
1  use  on  the  high  pressure  cylinder 
William  P.  Miller's  No. 
fender  compound,  and  on  the  low- 
arc  cylinder  5  gallons  of  Standard 
Inpany's  heavy  Capil 

ngine,  same  type,  26 
:,  rnnning  at  81  revolutii  ns  p 
5o  hours  per   week,   I   use  the   same 
«d  practically   the  same  amount, 
e   cylinders    arc    in    excellent 
•  a  scratch  of  any  kind. 
a  10x12  McEwen  engine,  n  11 
■evolution-   per   minute,   50  I"  urs   per 
,  1  use  1  quart  of  William   1".  Miller's 
der  compound.     On  a   Westinghouse 
■natic  compound  engine,  11  and  10  by 
00  revolutions    per    minute.   60   hours 
iveek,  1  use  5  pints  per  week  of  Wil- 
li,  Miller-    N'o.    725    cylinder   com- 


minutc,   we 
in    .1     16-hour    run. 

William    1  '■ 
Gold   Ri  ads,    \i  1 


My   two    engines 

running  at  225  revolution-  per  minute 
on  alternate  shifts  of  twenty  iour  hours 
each.      We  use  one  half  gallon  of 

cylinder    oil,    made    b}    the    Vacuum    Oil 
Company,  on  each  engine  on  a  24  hour  run. 
Thai  is.  each  engine  requires  one  half  gal- 
cylinder  oil   in  twenty-four   hours. 

II.     B        \  D 

Newnan,  Ga. 


E.  J.   Thornton. 


Tcnn. 


1  an    Atlas   automatic    simple   engine, 
8,    running    at     190    revolutions    per 
ite.   i-\;   pound-   pressure    (g 
one  pint  of  "600  W"  vacuum  cylinder 
•very    15    hours. 

I  an   Ingersoll-Rand   straight-line  air 

18x18,     compound     air    end, 

pounds   gage   pressure    (steam"),   one 

of    "600  \V"    oil     is    used    every     12 


F.    \v     Owsley. 


lil>   City,    Mo. 


our  engine,  a  22x23-inch,  running  at 
revolutions  per  minute,  we  use  7 
s  per  minute  of  dark   "Eureka''   cyl- 

D.  Bailey. 
Ky. 

I  Nordbcrg  Corliss,  16x36,  running 
■  revolution-  per  minute.  I  use  a  little 
than  a  quart  of  "Valvolene"  oil 
v  to  hours.  The  engine  has  been 
nig  10  years  and  is  in  good  condition. 
R.  Town  send. 
lis.   Wash. 

se  three   pints   of   "Matchless"    cyl- 
oil.  or  two  pints  of  "600  W,"  on  a 
engine    running   at   86   rev- 
US,  or  516  feet  of  piston  speed,  per 
Site. 

C.  D.   Cook. 
Kan. 

our  12x36  Corliss,  running  at  90 
itions  per  minute,  we  use  two  pints 
Under  oil  on  a  24  hour  run.  On 
15  and  8  by  rfj  tandem-compound 
>alk  air  compressor,  running  at  about 


I  remember  when  the  best  we  could 
do  was  to  use  tallow  Of  course,  we  did 
not     have     high  speed     engines 

d  the  purpose  verj   well,  but  with 
the  first  class  oils  in  use  ti 
see    why    cylinder    lubrication    should    be 
a  problem.     I  am  using  an  oil  that 
90  cent-  per  gallon  in  New  York 
one  heavy-dutj    I 

•!-  per  minute,  thai  requii 
one    pint    of    oil    for    a    10-hour    run,    and 
the    valves   and    cylinder    have    sin; 
smooth  as   it   is   possible   to   obtain.     The 
trouble    some    engineers    have    with    valves 
sticking  and  failing  to  lift   is  the  ri 
using    some    cheap    oil    that    i-    sold    them, 
and  some  buyers  think  that  it  i-  ei 
The  sooner  engineers  find  that  they  can- 
not  gel   a   first-class  cylinder  oil  cheap,  the 
ti    v  !  er      My 

advice  is  to  get  the  besl  and  stick  to  it. 
J.   A.  ErpLV. 
Thomasvillc,  Ga. 

I  am  using  "Buckeye"  cylinder  oil  cost- 
ing  us    about    28   cents   per    gallon.      It    is 
dark    green    in    color,    of    62 
test  and  is  compounded.     The  engine-  are 

Ada-  singh  -valve  au1  i   a  --'2'  (x 

;,o.  running  at  105  revolutions  per  min- 
ute, the  other  a  I2xl8,  running  at  [80 
revolutions  per  minute.  The  steam  pres- 
sure i-  1 10  pounds.  1  use  1 !  i  pints  on 
the    largi  and   ,ne 

cylindei  '   oil.  but 

1   use  about   3  quart-  ill   engine, 

as  the  steam  has  to  travel  about  300  feet 
to  this  engine  and   is  very   wet,   and   if   1 
cut  down   on   the   oil   much    the 
work-   hard.      I    pump   in   a   little 

nee     every    twelve     Ik. urs.    and     it 
helps  to  keep  the   valves   in   goo.! 

L.   A.   Cole. 
Blacklick,   O. 


■ 

nd  holida}  s      I  he  lubricator  is 
;•    Detroit    -m^' 

had   the   val 
cylinder  head   ri 

following  m. i>    bi    1 

.    ni.  lii  -  in  diameter 
and  8   feet    long,  and   ■  mtains    | 
inch    tubes   m'I    in    brickwork    in    till  1 

manner,    except     that  I 

combustion   pass   through   the   tul 
pass    01  1    the    shell    to    the 

-tack.     1   11-.  d  from  Jul}    1.   [908,  to  July 
1,    1909.    128    I  imberland 

run-of-mine  coal. 

iimning 
ping  and  stitching  m 
etc..  in  a  priming  and  bookbinding 
lishment  empl 

S.   I-.   Lemon. 
Washington,   D.   C. 

I    am    running  1  1  ick    ice    ma- 

chine, with  a  i3';.xi5-inch  Corliss  engine: 
speed,  75  revolutions  per  minute.  We 
making, 
so  have  to  keep  the  consumption  of  oil 
.Sown  as  much  as  possible.  We  use 
•  A'alvolinc,'.'     the     "pure     mineral 

drop  ever)  45  seconds,  or  a  pint  in  about 
15  hoiu>  My  cylinder  and  valves  are  in 
good  condition,  and  this  quantity  does 
1  II,  although  if  we  did  not  save  the 
-team  we  would  expect  better  results 
from,  a  "compounded"  1  il  fed  a  little 
more  liberally. 

J.    Wl(  KES. 

San  Luis  Obispo,  Cal. 

The  engines  at  the  plant  of  Smith 
&  Co..  of  L'rbana,  used  the  1 
quantities  of  oil  for  the  year  ending 
September  20,  1909:  five  barrels  of 
"Matchless"  cylinder  oil,  15  barrels  of 
"Solar    Red."    1    barrel    of    "Polar    Ice    Ma 

and     2?     pound-     of     "Art 
grease.     The  engines  are  a   14x20  Corliss 
at   S;   r.  •  olutions   per  minute,  be- 
ing   the    steam    end    of    a    standard    40-ton 
refrigeration    York    machine,   a  6x10   Atlas 

he  running  at  200  revoluti 
minute,  and  a  York  slide-val 
running  at  250  per  minute. 

1.1  1  n\ 

l'rbana,    111. 


I    regret   that    1    cannot    give   all   the    in- 
formation   asked    for.    for   the   reason    that 
I    have    never    received    any    cyliri 
from    my    supplyman    since    1    ha 
in    this   plant,   and   do   not   even   1  1 
the    oil.      My    engine   am 

tailed    twenty 
is    an    8x12    horizontal    slide-valve    engine, 
with  the  valve  on  the  side  of  the  cylinder, 
making    under   load   about    1 10   stro 

•  ,-s    no    load,    boili  • 

ed    50    pounds.      I    use    a    I-pint 


1  am  running  a   16x36  inch  Corliss  and 

a   ioxi2-inch  slide  valve.  We  cany  steam 

pounds.      I    use    Premium 

'  I    ' 

On  the  Corliss   1   use   1   quart  for  a  run 
of    11    hour-,    on    thi 

1  ngine    is    hard 
pushed   all    the   time,    runnit 
tions   per   minute 

1    have   used   thi-   oil  ral   years 

with  go.  .d  r< 

M.  W.   Carter. 
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Editorials    


We  chronicle  in  this  issue  two  re- 
markable failures  of  steam  boilers.  The 
p.rst    to    occur    was    thai    of   a    Manning 

vertical    tubular    boiler,    the    first     i  ne    ol 
the  type,  since  its  introduction  b)  I 
II.    Manning   twenty  seven   years 
explode.  Captain  Manning  never  tot 
any    patent    upon    the   design,    and    it    lias 
been    built    in  •     numbers    bj 

various  boiler  makers  for  use  all  I 

il  was  a  com- 
paratively  new    one   built   but   two 
ago  under  Captain  Manning's  own  super- 
vision   in    the    shops    oi    I 
Manufacturing  Company   and  used  in  the 

f    thai    plant    of    which    he    is 

il  superintendent. 
Was    the    failure    due   to   deficiency    in 

ign,  workmanship  or  operation' 
The  distinguishing  feature  of  the  Man- 
ning boiler  is  an  offset  in  the  shell  just 
lie  crown  sheet,  giving  greater 
diameter  to  the  watei  leg  portion  and  a 
larger  furnace,  but  with  the  main  intent 
of  intt  i  idui  ing  ela  sticil  ■  inti  i  the  shell  so 
that  it  can  accommodate  itself  in  length 
to  the  changing  length  i  f  the  tubes 
should  their  expansion  be  different  from 
that  of  the  shell.  That  there  is  a  move- 
ment in  the  double-flanged  ring  or  O.  G. 
which  forms  this  offset  has  been  demon- 
strated by  actual  measurement,  as  well  as 
by  the  fact  that  flanges,  inadequate  for 
the  conditions  of  their  operation,  have 
cracked  along  the  lines  about  which  such 
nt  was  localized.  There  are  those 
who  maintain  that  such  change  of  shape 
is  (hir.  nol  i"  unequal  heating  but  to 
pressure;  that  since  the  tubes  and  the 
shell  are  in  contact  with  water  of  the 
same  temperature  fi  r  most  of  their 
length,  and  the  gases  in  the  top  part  of 
the   tub'  p  :  itivi  K    cool,    there 

.it   difference   in   their  tem- 
.ni.l  expansion,  and  that  if  there 
uld     simply     bow     or 
buckle  under  compression  enough  to  take- 
it  up.    It   has  bei  n  shown  that  the     hangi 
■     i.    _.  ■  novement    in   theO   G 

place   « hen   the   b  iler   i<    subjei  t(  d 
rdraulic   pros  tire,    when   no   tempera- 
t  is  involved.     If  then-  were  no 
ii    the    offset    were    too    rigid    to 
permit  the  shell  to  stretch,  the   stretch  of 
:       would     mani- 
elf    in    the    bulging    of    the    tube 
i  G  in  this  case  was     ,  and 
stiffer  in  shape  than  that  used  with  earlier 
es,    and    it    has 
that    it    was   too    stiff   to 
permit  the  movement  that  it   was  intended 
to  provide  for.     It  was,  however,  similar 
to  that  in  the  eleven  other  boilers  of  the 
battery,    and    '  other    boilers 

of  Captain  Manning's  design,  and  these 
have  shown  no  signs  of  trouble  from  this 
cause. 

In  the  exploded   boiler  all  of  the  tubes 
drew    out    at    their    lower   ends,    allowing 
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the  crown  shi 

six    in.  ]  1  the    ci  nter    and    uniforn 

all    around.       They    were    nol     l»    id 

flared,  simply  expanded  in. 
In   1881    the   Hartford  Sti    m    B 

1      and      Insurance     1  '<  mipa 
some    tests    made    at    Colt's    Armory 
3-inch    tubes    expanded    w ith    a     I  • 
expander     one     into     a     plate      \s     tin 
and     two     into     plates      15  32     in     thii 
Ii    took    6000    pounds    lo    Mart   I 
tube    in    the    ■'>*  inch    plate,    and     ; 
7OO0     pounds     the     two     others 

additional    lo    pull    each    of   th 
out. 

Another    test    made    upon    3-inch    tn' 
expanded     into  plate    proji  cting    ,1 

and     flared     so    that     the    external    ilia 
eter    at    the    extreme    1  nd    was     ; 
the     diameter    of    the     tube     entering 
plate      being      expanded      to      3.1      inc 
showed  for  two  specimens. 

Stress  sustained  without  yield- 
ing       20, Is 

sir.-ss    which     Brs1     produced 

yielding    20..' 10 

Stress  which  occasioned  failure  21, 19 

The     effect     from     flaring     wa 
marked,    but    the    holding    power    of     | 
simply    expanded   tube   was    four   times 
much   as  was  required   for  .So  pounds 
ordinarily    spaced    tubes    and    in    view 
the   injurii  ms   effects   upon   the   1 
1  f   ti  11  iling    the   metal    flaring  and 
were  not  too  strongly   urged.      In   the 
plodcd    boiler   each    tube    would   have 
sustain    a    pull    of    something   like   a 
If    the    holding    power    is    prop,  vti.uia! 
the   circumference  or  diameter   a 
tube    would    require    3750    pounds    to 
it    where    a    3  inch    would    requi 
If    there    can    be    as    much    diff' 
holding   power  as   between   4500  and  , 
in    two    examples    of    the    same    si/e 
kind    made    purposely    to    be    tested,   tl 
i-    apt    to   be    a   considerable   din- 
them   as   ordinarily   made.      Captain    > 
ning   has   a   design   in   which   thi 
the    tube    sheet    is    tapered    outward 
the  outside  edge  slightly  chamfer 
should   make  a   very   strong   joint   but 
iloes  ■  not    appear    to    have    been 
the    boiler    which     failed.       Is    it    po 
that    this    got    by    in    the    shop? 
Manning  is  inclined  to  lay  the  accidet 
faulty   operation.     The   pressure  had 
down,   as   it   is   likely   to   be   with   th( 
heavy    morning   demand,    and    thi 
were     fighting     to     recover     it.     A    ' 
natural     thing    would    be     for    the    » 
tender  to   shut  off  the   feed,  anil  witl 
new    water    coming    into    the    central    I 
limn  and  the  diminished  head  froi 
ing  the  water  as  low  as  he  dared, 
Manning    thinks    it    would    be    q 
sible  under  the  action  of  the  forced  « 
for  the  water  to  lift  and  allow  the 
to  heat  up  enough  to  cause  it  to  let  1 

Whatever     the     cause,     the    Amos  a? 
Company  has  decided  to  bead  all  its 
,  rs   and  it  is  being  done  at  an  enort  us 

osl    of  time,   labor   and  tubes. 
Of   the    details    of   the    Milwaukee  *>■ 
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ion  little  is  known  at  present      It   is 

thcr    instance    of    the    failuri 

tr-tubc     or     "safety"     type     although 

«  is  an  intimation  that  the  initial  tail- 
was  in  the   steam   main   rather  than 
the   boilers    themselves.      Tl 
x.  whatever   the   initial 

ited   the   weak    point 

II  of  the  boilers  so  far  as 
have  learned  failed  at  the  same  point. 
he  bottom  c  f  the  drum  where  it   had 

•  d  to  receive  the  vertical 
■s  ami  for  the  rivets  of  the  rcinforc- 
strip.      These    boilers    were 

Id  and  had  been  inspected 
he  Hartford  Steam  Boiler  Inspection 
Insurance   Company   only   ab 

This   is   also   another   ex- 
it of  the   Monday  morning  < 

•is  happen  when  starting  up, 
Amoskeag     was    one    of    t! 
ly  when   starting  up  after  a   period   of 

fter  a  Sundax 


Load  Factor 


iliat  is  the  load  factor  of  a  power 
We  hav<  always  considered  it 
•ween  the  actual  output  of 
gy  and  the  output  that  would  have 
1  lelivered  it"  the  plant  had  operated 
naximum  load  continuously.  For  ex- 
it, if  a  plant  is  capable  of  delivering 

kilowatts  continuou 
actual  output  is  eighteen 
watt-h'  urs  per  day.  we  should  saj 
its  load  factor  was  seventy-live  per 
the  actual  output  would  be 
(-fourths  of  what  it  would  have  been 
ill  load  had  been  carried  continuously 
1   b    the    only    rational    definition    of 

factor  when  one  is  consideri 
lency.     However,   a   good  many   man- 
's   of    important    power    anil    lighting 
•      the    actual    maximum    de- 
'd  on    the   plant    as    the    criterion    in 
fi   of   the    full-load    ability.      For    ex 
le,  if  the   maximum   load   on   a   plant 
one    thousand    kilowatts     were    eight 
fred    kilowatts    and    the    total    energy 
■•tred    during    the    twenty-four    hours 
I    eighteen    thousand     kilowatt-hours, 
maximum-load  criterion   would   make 
load    factor    nearly    ninety-  f 
-,   whereas    it    would    really    be    only 
nty-five    per    cent.      This    mi  I 
oning  the  load  factor  is  obviously  un- 
to the  power-plant  equipment.     More- 
'.   it   has    no    real    significance.      This 
imum  load  that  occurs  during  twenty- 
hours  might  vary  considerably,   and 
ich  a  way  with  respect  to  the  average 
as  to  make  the  so-called   load   factor 
up  and  down  from  day  to  day.  with 
eadily  increasing  average  load. 

is  a   well    known    fact    that    power- 

t  machinery  operates  at  its  best  effi- 

9   when    it    is    carrying    somewhere 

what   is  commonly   called    full   load. 


idering   the 

that  is,  the  econon, . 
sidered  in  the  light  of  tin  load 
— the  proportion  of  full  load  r.  1  • 
by    the  d.     When    o 

h    that    a   plant    must    operate    with 
a   low  ..  it    is   manifcstlj    un- 

fair to  reckon  the  load  factor  on  the  basis 

maximum   actual    peak   load. 
In    central-station    practice    it 

keep  track  of  the  relation  be- 
tween the  average  ami  the  maximum 
li  ads.  but  we  can  see  no  reason  why  this 
should  be  called  the  "load  factor"  when 
that  term  lias  an  established  meaning  very 
different  from  the  one  mentioned.  Why 
not  call   it   "demand 


mine   running    while   a   1 
tun  pipe  was  being  put   in. 

•He   tilings   in    the   daily    life 

of    the    engineer    and    tl 

handling    them    that    mark    the    difference 

bit  ween      the      engineer     and      the     engine 

runner 


Emergencies   Bring  out  the    Man 

.Men  often  prove  their  right  to  advance- 
ment by  their  behavior  in  emergencies. 
Steam  plants  are  installed  to  be  run,  and 
while  ec  -ration   is  much   to  be 

desired     and  "  should     receive     the     atten- 
which    it    is    entitled    by    its    in: 
portancc,     emergencies     either     great     or 
small  often   arise   which   mi 
stanth    regardless  of  the  immediat 
1  ■inics  .  if  operatii  >n, 

During  a  night   run  at  a   mine  pumping 
tnp  and   inspirator   re- 
fused  to  deliver   wat.  iler  and 
the    chief    engineer    was    called    from    his 
the   matter. 

From   the  behaviot  ding   ap- 

paratus it  was  evident  at  a  glance  that 
there  was  a   leak   in   the  suction   pipe   that 

air    instead    of    water    tl 
the  pump  and   inspirator:    Bu!    where  ami 
how  large  was  the  leak-   How  li  1  g 
it    take    to    find    it    and    how    much    time 
would    1  to    repair    it?      These 

and    other    questions    the    enginei 
have  asked   himself  as   he  looked   over  the 
situation,   hut    he   spent   no   time   in   trying 
to    answer.      The    necessity    for    tl 

peration  of  the  pumps  was  the 
only  question  in  which  he  had  any  interest 
a;  that  moment.  How  to  get  water  to  the 
pump  and  inspirator  and  how  to  get  it 
there   quickly    was    the   pr. 

Air  hi  use   •  f  the   drills   was 

plenty  and  with  such  help  as  was  avail- 
able at  the  mouth  of  the  mine  he  laid 
an  overgt  :i  line   from  the  well 

to  the  inspirator  with  air  hose.     Another 
to  the  pump  followed  and  the  station  was 
der.     This  was  only  a 
minor  sort  of  an  emergency  and  the  way 
in  which  it  was  met  was  perhaps 
It,  it   was   immediate  and 
and   while   there   was  nothing   spi 
in    the    matter    of    running    two 
rubber  hose  over  the  ground  the  prompt- 
action    was   admiral  ' 
was  not  cheap:  it  was  not  permanent  and 
•t   neat   and   workmanlike,    but    it 


Air  Supply   for  Boilers 

plants      are      usually      d 

throughout    with    considerable    care,    the 
grate    area     is    proper!;,     pn 
the    he;.:: 

is    proportii 
steam   consumptii  n   to   per 
mit  economical  production  of  steam.    The 
chimin;.  gjve  ,|u. 

proper  intensity  of  draft,  the  area  is  made 
sufficient    to  care    for  the    volume 

to  be  handled,  and  th  from  the 

1   the  stack  th   sum 

-  without  undue  friction. 

ate   is   carefully  designed    to  give 

sufficient   area    for   the   passage   of   the   air 

required   for  Combustion,  but  at  this  p.. int. 

as   a    rule,   all    hands   quit    the    job,    the    air 

required  for  combustion  being  allowed  to 

and   under  the 

n  may.     Th.    ashpit   doors, 

which   are  generally   the  only    openings  ad 

mining   air    beneath    1  n    an    in 

stallation      using     natural     draft,     usually 

duplicate  the  fire  door  in  size  and  number, 

and    if    they    arc    arranged    so    that    the) 

admit    of   ready    removal   of  the   ashes,    the 

■    that    his    work    has   been 

thoroughly  done. 

Fortunately,  this  method  of  designing 
when  used  with  the  average  return- 
tubular  or  water-tube  boiler  in-' 
gives  sufficient  area  for  the  admission 
of  air.  but  with  the  vertical  tubular  and 
wet-bottom  locomotive-type  these  open- 
rdlj  small.  It  does 
:i    logical    that    the    area    I 

1  estricted 

that    the    velocity    of    the    air    required    for 
combustion  through  these  opening- 
be   greater    than   that   of   tin    gases   in    the 
-lack,    however     such    designs   are 
met  with.     Admissii  n  .<i  air  to  the  boiler 
1  r    point    that    is    r 
d  b)    the  designer. 
Assuming  a  boiler  plant  developing  six 
hundred  boiler  horsepower,  under  average 
s,   there   will  be   required   for   the 
combustion     ,,f    the     one    and    a    quarter 
tons    of   coal    per    hour,    necessary    to    dc 
velop    this    capacity,    about    fifty    th 

I  air.  or  practically   eleven   thou- 
sand cubic  feel  of  air  per  minute.     It  doi  - 
that  such  a  volume  of  air  should 
gel    int..    t!  1 
haphazard,  and  in  cold  weather,  when  the 
boiler   room    is   more    or   less   thoroughly 
■'.    the    entrance    of    the    air    re- 
quired   often    imposes    unnecessary    work 
on    the    stack. 
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Power  Plant  Machinery  and   Appliance: 

Original     Descriptions     of     Power     Devices 
No     Manufacturers'      Cuts     or      Write-ups      Used 


MUST     BE     NEW     OR     INTERESTING 


Improvements  in   the   Buckeye 
Boiler    Skimmer 


t  Skimmer  Company, 
made   improvements 
■  hich,    Fig.    i. 
mi.  the  new 


Ids    the    knuckle    ji 
gether,    and    the    whole    knuckle    joint    in 
itself  is  much  heavier  than  tin-  oli 
Fig.   _•  skimmer  atta 

the  knuckle    joint,   but    ha\ 
attached    to'  it.      This    design    i-    t''>r    use 
when   the   skimmer  is   installed   it 

I  Ik-   funnel   i-  considerably 
wider    than    thi  i  rs    more 

space  in  the  b  tiler  and  is 
The  floats  of  the  new  design  are  pi 
smooth  and  an 

durable  than  the  old,  i(  is  said, 
eration  of  the  skimmer  is  practically  the 
same 


Improvement   in  Steam    Stack 
Heater 


he  Harrison  Safety 
lioiler  Work-.  Seventeenth  and  Clearfield 
Philadelphia.  I'enn.,  put  out  a 
new  type  of  combined  heater  and  re- 
ceiver l'  tion  with  exhaust 
steam-heating    and    drying     systems.    In 


DESIGN    OF    BUCKEYE  SKIMMER 


r^tr,  xr. 

IMMER    ATTACHED    TO 
JOIXT 

having    .  p    and   a 

wire-insertei  shell. 

The    gunmetal    pin  i  structed 

in  such  shape  that  it  is  impossible  for  it 
to  become   loi  siderably 

heavier  in  design  and  a  much  longer  taper 
-■•  that  it  will  not  wear.  There  is  also 
a   reinforcemi  i  I  ■!   below   where 


.    BETWEEN    VALVE   STEMS 

order  to  be  able  to  cut   the  body   of  the 

-.it  of  circuit,  for  cleaning  or  in- 
spection while  the  '  tem  con- 
tinues in  operation,  a  manually  controlled 
valve  was  provided  to  shut  the  separator 
nff  from  the  heater  body  and  another  to 
close  i'  'i  the  separator 
trap  and   the   overfli  w    of  the  heater,   the 


latter    being    n<  ci  ssary    in    ordei 
trap     might     continue     to    drain     i 
arator    when    the    heater    was    em    ,,111 
circuit     without    allowing    steam 
ater  by  waj    of  tin      1  pai 
pipe  .Hid   trap. 

The    -team    \al\  e    h.  tween    tin 
and  the   heater    i-   oi    the    semi-cylindr 
rotating   tj  pe,  and   i-   held   again  1 
by    spring-.,    and    also    by    the    pressure 

111.      \\  here  a  pressure  of  : 
per   square   inch   or   more   is  earned  in  I 

system,    the    total    pressuri 
the  valve  of  a  large  heater  would 
operation    difficult,    bj     forcing    the   va 
tightly  against  the  seal. 

In  order  In  obviate   this,  a   spi  1  i 
1  11    devised.       The    1 
handle    is    attached    to    the    spindle   of 
low  1  1     \  ah  e    instead    of    to    th< 
formerly,   and   the   lower   end   of  the 
necting       d  ■■  tin    pin  on  the  -li 

crank   of  the   lower   spindle   is     I 
that    the   lower   spindle   has   a   certain 
c<  ss    of    motion    o\  cr    thai    of   the    up 
spindle.     The   amount   nf  this  o 
lion    1-      it    adjusted    that    in    closing, 
upper  valve  shuts  off  first,  and  tin 
still  while  the  lower  valve  rotates  tlir. 
the    remaining    are    ot    its    motioi 
it    is    enabled    to  cason    of 

lost  motion   in  the  collecting  rod.     In 
way.  the  upper  valve  is  closed  while  t! 
is    still    pressure    in    the   heater    * 
the    pressure    of    -team    on    the   01 
the    valve.      Subsequently   the   lowi 
1  lining   -  'ii   1I1,    heater,  afti 
any   steam   contained   therein   will   be 
densed    or    escape     from    the    vent 
with  .which  an  open  heater  is  always 
vided.      (  )nce    both    valves   are   cli 

ig    handle     is     removed     Fri 
spindle   before   the   ch  aning   dooi 
heater    are    opened,    making    it    impos 
for    the    -team    valve    to    be    opened   1 
the    handle    is    replaced. 

In    opening   the   valves,   the  lower 
will    -wing    through    a    sufficient    an 
establish  communication  forsteamthn         ^ 
thi     separator     drain    pipe    and    trap 
the  heater,  equalizing  the  pressut 
steam    valve    before    the    latter    I 
move.     Once  the  pressure  is  thi 
both    sides    of   the    valve,    the    latti  1 
slide    easily,    and    the    operation    oi 
ing  can  be  completed.     During  this  0|  * 
tion    the    valve    in    the    vent    pipi 
heater   should   be   closed,   to   permit 
sure  to   build   up   in   the  heater  whei  »c 
lower   valve   is    first   opened. 


I'(  >\\  Kk   AND  THE   I  V.IXI'KK 


New  Form  of  Fery   Radiation 
Pyrometer 

.1  drawback  to  the  employment 
ii  ters    m    furnaces 
.pre   higher   than    1000   d 


jade  has  been  the  destruction  of 
■meters  by  the  intense  heat,  and  it 
lot    until    the    radiation    or    optical 

asuring  tempcratui 
d  that  this  difficulty  was   overcome, 
pyrometers   the   beat   radi- 
y  the  hot  bmly  i-  measured  in  vari- 

the  heat   effect   it    pr 
as   by    the    electric    current    set    up 
the    radiation    '  or    more 

two  dissimilar  metals,  the 
sion  produced  by  the  heating  of  a 
mnd   metal    strip.     >r 

.    tine    metal    ribbon.      The 
governing    the    amount    i  f 
f  radiated   in   relation   to  thi 

f   the    hot    body    have    been 

il   by    several    observers.      One   type 

rometers    is   that   invented 

the  Ecole  Municipale 

-  I    de    Chimie    Indusl 

in   whii  '  at    rays 


the   hot    body    are    conccntr; 

of  a  concave  mirror  on  to  one 
JO  of  a  small  therm., electric  couple, 
ouple  when  heated  sets  up  an  elec- 
ive  force  which  is  indicated  on  a 
"meter,  the  scale  of  which  is 
1  in   degrees  of  temperature.     The 


treat  disadv  am 

eter  i>  the   fact   that  a  galvanomel 

to   be   used    iii    conj 
it:  this  necessitates  a  comparativi 

winch    to   place   the   galva 
and  the  employment   of  lead-   to 
the   pyrometer   to   the   galvanomel 
this     drawback,      Pi 
Fery  has  designed  a  new  pyrometer  which 

while  having  practically  all  the  advantage- 
Id   instrument,   does   not    require 
:-.  galvanometer  and  I 

The  principle  and  construction  of  this 
new  instrument  are  simple.  Instead  of  the 

-  being  concentrated  on  a  1 
electric  couple  as  in  the  earlier  instru- 
ments, they  an  focused  "n  a  small  bi- 
metallic strip  madi  of  two  metal-  rolled 
form  ■>!'  a  -piral  which  unrolls 
when   heated,   i  >w  ing   to  the   I 

of  expansion  of  the  metals 

shows   an   enlarged   view   of  the 
spiral,     it-    center    being     fixed    while    its 
outer    free    end   carries    a    light    aluminum 
unfi  ilds,  mi  ives 
in  front  of  a  sc;  le  calibrati  d  in 
he   spiral   is  very   small, 
measuring   less   than    'x-inch    in    diameter. 
i  inch   wide.      It   is  blacked   so  as 
ititj     of   heat    as 
possible.      Any    radiation    passing   through 
its   convolution-   is  n  k   onto  it 

by   mean-   of   a   very   small   mirror   placed 
behind   it.      (  Not    shown    in    Fig.    I.) 

!    show-    diagrammatically   a    sec- 
new    through    the    instrument,    ./ 
nting  one  of  the  beat    rays  which. 
from    the    furnace    or    hot    body, 
strike   the   concave   mirror   C  and   are    re- 
i   the   -mall   spiral   5". 
• 
P.    the    observation    being    taken    through 
the    glass     window     W.       A     shutter,     not 
shown    in    the   illustration,    is   provided   in 

■  the  instrument,  to  screen  off  all 
radiated  heat  until  it  i-  desired  to  take  a 
reading. 

In   order  to  elimin    I  lich   may 

arise    through    change    in    tl 
perature  of  the  instrument,  an  adj 
i-  provided  by  which  the  center  rod  sup 
porting  the   -piral   may  be  turned  and  the 
•lie    -cab- 
It   is   important   that   this   zero   adjustment 
be  made  immediately  before  taking 
-■-nation,    the    shutter    in    front    of 
the  pyrometer  being  closed   while  the   set- 
ting adjustment   i-   made   by  a   -mall   knob 
on  the   side  of  the  instrument.     On   open- 
ing the   shutter  and   exposing    the   instru 
nient  to  the  heat  rays  tin    pointer  will  be 

rise  rapidlj   I 
scale,    and    then    to    pause:    this    point    is 
the  temperature  of  the  hot  body.      \-   th( 
nt    as    aw!  tter,    tin- 

pointer   will    creep   up    slowly,    and    if   the 

■  r  i-  left  in  position  for  a  com- 
paratively long  while  a  second  " 

ing  must   be   taken,   and  a   correction   ap- 
plied    for    the    new    zero    reading. 
Extreme     scientific     precision 


claimed   for  the   new    instrument, 

i    and    -•    pi 
linable. 
\-    will    Im  ig.   3,   the   in- 

strument  is  portable  and  is  supplied  with 
Fig.    4 
the    fnnt    view    of   the   pyrometer 
with    the    temperature    scale    and 

UCted    the    in  ■: 
i-    made   with    I  which 

it  i-  believed  w  ill  cover  mi 

rccpiireir 

Five  hundn  •'• 

Centigrade,    which    will    cover    pi 
all  annealing,  hardening,  ai 
ing  temperature- :  500  degl 

ntigrade,    which    will   cover   prac- 
tically   all    the    temperatures    met    with    in 
ks,  the  pottery  trade,  etc.     It  i-  on 

and     from     500    degree-     to     [700 


FIG.    .1 

■  ring  any  temperature  in  a 
■  rk-. 

ire  read- 
fulfilled   is   that    tin-   hot    body   sighted   on 
contained  within   a  chamber  the 
i   which   are   at   approximately   the 
same   temperature  as   itself.     Thi 
lion    is    fulfilled    in    ; 
in   taking  tl  1 
inside  of  a  gas   retort,   firebox,  annealing, 
hardening,    or    muffle    furnace,    etc.      The 
'    by   the    fact   of   the    furnace 
door    being    open    when    sighting   is   neg- 
illy    as    the    instrument    is 
calibrated    under    these    same    cot 
If  it  is  de-ired  to  take  observations  with- 
out  opening  the   door  of  the   fur 
making   any  opening   in    the    wall. 
rangement    illustrated    by    Fig.    5   may   be 
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I 

side  the 

Since 


FIG.    4 

furnace  for  some  distance  along  its  length, 
it  fulfils  sufficiently  closely  the  required 
conditions  of  a  closed  nth  walls 

at  the  high  temperature  and  therefore  by 
sighting  on  the  blind  end  A  we  get  the 
true    temperature    without    allowing    any 


cold  air  to  find  its  way  into  the  furnace, 
or  flame  to  come 

In  measuring  the  temperatur 
crucible  c  f  molten  metal,  or  an  i 
steel,   or   any   body    which    is   not    inside 


!    chamber    with    hot    w; 
reading  obtained   will  be  lower  than   the 
true  ten  p 

by  which  the  reading  will  be  low  de- 
pends chiefly  .in  the  nature  of  the  surface 
of   the   I  nstance,    in    the 

case  of  rbon,  it  will  be  very 

small    since    carbon    is    what    is    known    as 
'  black    body,"     while    in    il 
crucible    .if   copper    with    a    clean    surface 
the  reading  will  be  perhaps  a  hundi 

iperature. 
Although     n  .'.ires    can     be 

given    for    this    apparent    error    as    it    de- 
pends on  local  conditions,  yet,  if  the  con- 
remain    tiir  rror   will 

mined  il     experimentally     by 

measuring    the    tempi 

first  inside  and  then  furnace. 

This  new   Fery  pyr 
structed  by  thi 

Strument  Company.  Limited,  Cambridge, 
England,  which  also  has  the  sole  manu- 
facturing and  selling  rights  in  the  United 


New   Pressure  Controlled  Speed 
Regulator 

In  the  accompanying  illustrations  is 
shown  a  type  of  controller  designed  for 
use  in  connection  with  an  electric  motor 
operating  the  blower  of  a  mechanical 
boiler-feed  pump,  gas-pressure 
blower,  etc.  For  mechanical-dl 
terns,  the  contn  Her  is  so  arranged  as  to 
adjust  the  speed  of  the  motor  and  the 
blower  driven  by  it  to  the  number  of  revo- 
lutions per  minute  necessary  to  furnish  the 
amount  of  draft  required  for  a  given  de- 
mand on  the  boiler.  So  long  as  the 
iressure  is  constant  thi  speed  of 
the  motor  i-  not  changed,  but  any  varia- 
tion in  pressure  above  or  below  the 
amount  for  which  the  controller  is  ad- 
justed results  in  a  decrease  or  increase 
of  motor  speed,  the  draft  being  thus  auto- 
matically regulated  so  as  to  keep  the 
boiler  pressure   practically   constant. 

The  completi itrolling  equipment  for 

use    in    connectii  n    with    a    direct-current 
a    standard    manually 
operated  starting  rheo  ided  with 

no-voltage   release),   and   a   special 
regulate-  to   vary   the   speed    of 

the   motor   in   accordance   with    variations 
m  served 

by  tlu-  si  speed  regulating  part 

.ii  iigtli  '1  ti  i  re- 
duce the  speed  of  tl  below  its 
normal  rated  speed  by  inserting  resis- 
tance in  the  armature  circuit,  or  to  raise 
the  mot.  lormal  by  field 
weakening,  or  by  a  combination  of  thesi- 
two  methods,  to  provide  for  any  per- 
centage ariation  within,  the 
limits    of    standard     practice     for    motor- 

The    appearance    of    the    direct-current 


regulation    only,    is    .limin    in    Fig.    i.  \ 

controller    has    In  en    desi 
armature  and  shtml  ii  n. 

The  bl  nsists 

panel    mounted   on   the    front    ,,i 
hi    panel  can 
ents,  over  which  a  double-ended  ijfl 
in 
regulating    resistance.      The   let 
:  •  m  i 

1  \  lindi  i".    tin'   adinis  .n  m    .mil    .  •■  It 
valves  of  this  cylinder  being  in 

by    the    movement    of    :i    pres.'W 
regulator    diaphragm,    one    sj,l,.   0f  »4 

■■       to    the    hi  iler   pres 
normal  boili  I    pn  ssun    i  m   the  tindci 
of     the     diaphragm      is     balanced     I 
weighted   lever   bearing   up.  n   th. 

on    in    such   manner   thai 
lever   will   rise   or    fall   as   the   bu 
sure   risi  l.ills   below    111 

pressure   for   which   the   lever   is  COuflfl 


REGULATOR   DESIGNED   FOR   AMM 
REGUL  \  l  [I  IN 


balanced.       This    up    and    down 
of    the    lever    operates    a    pilot    valvi 
trolling     the    admission    of    wati 
hydraulic    cylinder    shown    to    thi 
the    slate    panel    and.    due    to   this 
the  piston   of  the  cylinder  is  movci 
and    forth,   operating    in    turn    tli 
ended   lever  which   rides  over  the  <  '?•' : 
tits  mounted  on  the  slate. 
In  the  diagram  shown  in  Fig.  2,  tl    ' 
are   assumed   to  he  banked  and  the 
and  blower  are  at  a  stand  still.     The   :    ' 
pressure  is  there  fore  low  and  the    I 
lever  is  pressing  tin    r  ^ui.iti.r  dia|.  M 
down  and  al   the  same  tune  di 
pilot-valve  stem  and  floating  level, 
ting  water  to  the  cylinder,  the  pi-' 
of  which    is   shown    fully  extended  Th 
double-ended    contact    lever   of  thi 
lating  rheostat   is  in  the  position  it 
assumes   when   the  boiler  pressuri 
namely    the    full    speed   position, .in  hich 
all   armature    resistance   is   out   of  rcittt 


hrembcr 
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jd  all   field-weakening   resistance   in   cir- 

rj   to  stai '  tli 

resistance  in  circuit,  a  separate 

rheostat    should   be   provided    for 

is  being  shown  in  the  dia- 

51  above  the  regulating  rlu 

now  that  the  motor  has  been 
the  starting  • 
running   at    maximum    speed    with 
I  held  and  all  armature  n 
ircuit.     The  steam  pressure  will 
aditally     rise    under    the    influence    of 
d  draft  until  it   reaches 
•  pressure  is  sufficient  to  lift  the 
ver.     This   in   turn   will   lift    the 
stem   and    floating   lever,   open- 
\. lives  and   admitting   more   water 
cylinder,   but    through    a    different 

the   water   being  now   cot 
right-hand   end   of  the  cylim 

:  is  exerted  to  force  the 
•k  into  the  cylinder,  this  in  turn 
the     lever     of     the     regulating 


It  should  be  noted  thai  tin 
cutting  resistance  in  and  out  of  circuit  is 
■  ration,  but   ; 
step   u  ith    pauses   betwi  ■ 
ni  ,>i  the  contact   le\er.     This  is 
accomplished  by  the  hell-crank  cot 

list   above  lh<  the  cyl- 

inder.     I  he  lower   i  xtrcmil 
crank   is  connected  to  th>    pi 

nder    and   thi  to   the 

lever.      It    will    he    remembered 
that  any  upward  movement 
lever  results  in  an  upward  moven 

\  er   admitting   water   to   the 
right  hand  end  of  the  cylinder,   il 
to  move  inwardlj 
the  left),  while  any  downward  mo 

of  the  weight  lever  admits  water  1"  the 
left-hand  end  of  the  cylinder,  forcing  the 
piston  rod  out  (or  to  the  righl  I.  A-  -"on 
as  the  pi  to  mo\  e,  however,  it 

exerts  (through  the  hell-crank  connec- 
tion)   a  on    the    floating    lever 


e  boiler  pressure  continues 
the    normal    pressure    for 
which  tin 

and  blower  i-  automatically   vat  ii 
to  maintain  tl 
sure    in    the    boi 

nol    more   than 
normal, 
u  re-con  troll 

■ 
current  mtrol  of  alter- 

own   diagrammatically   in 

n    of    this    apparatus 
nilar  to  direct-current  controllers. 
If  the  motor  used  in  with  al- 

ternating-curn  is  of  the  slip- 

ring  or  v  ■•  pe,  the  moti  i 

is  varied  by  means  of  onnected 

.  of  the 
motor.     The  same  system   of  control  can 
id.  however,  for  use  with  -ingle- 


£i 


Pilot  v  = 
Water  Outlet  - 

Water  Inlet  - 


.Regulating  Illieoitat 


•pe 


KKEN'T    REGUI 

tat,  the  upper  end  of  which  first  cuts 
le  field  resistance,  button  bj 
ing  the  motor  down  to  normal  speed 
hen    (if   the   bi  iler   pr< 

normal)  cuts  out  the  armature  re- 
wed  of  the  motor  to  the  minimum. 
luld    the    boiler    pressure    fall,    the 
*e  of  the  peration?    just 

ibed    takes    place.      The    diaphragm 

permitting  the  weight  lever  to  move 
ward,  this  in  turn  drawing  down  the 
valve  stem  and  floating  lever.  Water 
w  admitted  to  the  left-hand 
ylinder  forcing  the  piston  out  and 
ig  the  contact  lever  of  the  regulating 
tat  over  the  segments  and  finally 
the  field-resistance  buttons  until  the 
is   again    operating    at    maximum 


exactly  contrary  to  the  movement  pro- 
duced I  '  i  lever.  That  is  to 
say  if.  under  the  influence  of  increasing 
steam  pressure,  the  weight  lever  moves 
d  floating  lever 
will  al<o  move  up  and  the  piston  rod  of 
the  cylinder  will  -tart  to  move  to  the 
left.     This  movement  of  the  piston,  how- 

presently   checked   by   the 
tion  of  the  bell  crank  attached  to  it.  which 

n  on  the  floating  1 
the    pilot-valve    stem    and    shuts    off    the 
water    pressure,    stopping    the    movement 
of  the  pi-ton  and  the  regulating   I 
lever   actuated   by   it.     The   movement   of 
the    regulating    rheostat    lever    i  I 
therefore,  step  by  step  with  a  pause  after 
each    movement,    resulting    in    a    gradual 
cutting  out  of  resistance  and  incr 
motor    -peed    if   the   boiler   pressure   con- 
tinues to  fall  below  its  normal  value  and. 
conversely,    in    a    gradual    cutting    in    of 


FIG.    T,.     ALTERNATING-!  URRENT    REGULATOR 

phase    motors    i  f    the    replt 
starting  type. 

In  the  case  of  direct-current  controllers 

a    starting    rheostat    provided    with    no- 

.  ith    the 

speed-regulating  apparatus.     For  alternat- 

nt       controller-       this       starting 

primary    switi  '  ted    with    the 

as  to  prevent 

the    starting   of   the    motor    except    when 

all   starting  resistance  is  in  circuit.     This 

-witch  is  shown  in  the  diagram 

immediately   below   the    circle    of   contact 

tents. 

The      Cutler-Hammer      Manuf; 

.   Milwaukee.  Wis.,  is  the  manu- 
facturer. 
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Inquiries 


■ 


I  on  the 
unci  en- 

r,    will   it   affect   the 
■ 
• 

M.     i 
determined  by 
rid  the  number 

•  expan- 

. Under  by  the 
•t  in  the 

terminal  pressure  in  that  cylinder. 

nent  by  Resistance 

nee,  full- 
i  direct-current 

•  nice  be 
speed   down   • 

1      B. 
the    following    symbols: 
•  eed 
Full  speed 

Current  al  required 

Full-load  current 
Full-load  current. 

stance, 
the    re>  distance   will    be 

give:  :1a 

_ 

cl 

_ 


(   ) 

■G-) 


cl 

When    s    is    smaller    than    r,    the    first 

formula  d;  if  s  is  larger  than 

rmula.     For  example. 

half    the 

1    the    required    current    is 

full   current.  5  =  0.5  and 

c  =  o.''  "  ■       rmula  is  easier 

d  c  =  0.4.-  the 

second    Form  of   the 

in    brackets   at 

the  ri. 

Over, ;,  i,  hine 

How  ran  one  tell  when  a  compression 
ice   m 

II.   G. 

charge    of    ammonia    above    that    actually 
■    at  the 
expansion  valve  until  the  li 
encmach    upon    the 

To    be  an    additional 

investment,  but  in  the  majority  of  plants 
:-  oedient  to  carry  a   small   stock  of 

liquid  to  provide  for  lines  and  aside  from 
the    rather    remote    •  •    an    ac- 


cident   that    will    cau  of    the 

m    have    the 
■   m  than  lying 
dormant     in     •  ind<  1  -       Vside 

from    thi  of    the 

bank,    it    is    bett<  r    1 

■i  his  checking  account  than  in  a 

•    where   liquid   begins  to   till   up 

denser,  it  may 

51,   b)    the   low  er   tempera- 

ontaining    the    liquid 

nd,  by  an   increase  in  head  pres- 

ally     observed     when 

running  under  similar  conditi 

hack    pressure    and     water     supply,     with 

sufficient  liquid  in  the  system  to 

low  through  the  expansion  valve. 

Changing    from    Condensing    to    Noncon- 
densing 
We    have 

type  engine   [6  and  30  by  32  runni 

at     150    re>  minute 

with  1  jo  pound-  steam  pressure  and  24- 
inch    vacuum. 

What  changes  in  the  valve  setting  will 
be  necessarj  to  run  noncondensing  with 
.}  to  s  pounds  hack  pressure  on  a  heat- 
ing  system? 

What   will   be  the    relative   incn 
the    steam    coi  n    this    case? 

J     A.    B. 

It  is  hard  to  tell  you  what  changes  to 
make  in  the  valve  adjustment  without 
knowing  how  the  valves  are  set  at  present. 
ill  run  much  higher 
wdien  the  pressure  with  which  yon  start 
to  compress  is  bove  the 

atmosphere,  that  is.  iS  to  jo  absolute, 
than  it  will  when  it  i<  only  2  or  .;  pounds 
absolute:  so  that  if  the  engine  i-  now 
set  with  much  lap  on  the  exhaust  valve. 
some  of  it  will  have  to  be  taken  off  when 
you  run  noncondensing  This,  and  a 
change  of  tin  thi    low   pressure 

so  as  to   raise  the   ri  ire   and 

give  the  low-pressure  cylinder  a  higher 
initial  to  make  up  for  the  vacuum  which 
you  have  taken  from  it.  will  pri  babl] 
be  the  only  changes  which  arc  required. 
Without  knowing  the  load,  and  the  vac- 
uum under  which  you  have  been  running, 
it   is   iin-  '         te    the   increased 

consumption,  but  it  will  probably  be 
around  25  per  cent,  or  more  of  steam 
consumed  per  indicated   horsepower. 
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Saturday     c  Octi  iber     16. 

ation  No.  1.  N.  A.  S.  K  .  of 

d  f<  Ilowship  ban 

quel  and  entertainment.  Thi  guest  of 
honor  was  Charles   F.   Hart,  who  is  on  a 

m  London.  Eng.  Mr.  Hart  has 
for    many   years    been    a    member    of    the 

association,  and  at  one  time  was 
very  active  in  the  affairs  of  the  N.  A.  S. 
E„  having  held  the  office  of  National 
vice-president  of  the  organization.  There 
were  fully  two  hundred  in  attendance  at 
the  dinner  to  Mr.  Hart. 


w  i!      ill   ;lin.    Ptiiladi 
John    1      C.ili  lirisl . 

\v.  Thirty-ninth  - 
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r  o,   i'X». 
•me    I  ests  of  Grease  Lubrication 

■««*cl 

-•  feature  of  this  test  was  the  con- 

n f    the    curve    of 

of   friction,   as  compared   with 

r-shaped    curves    given    by     all 

fed    tci 

g  in  the  last  hour's  rutv.    Under 

nd  pressures  of  the 

nf     the     test     the 

ugh  tn 
uec/eil  out.  which  would 
the    coefficient    of    fi 

■  r  an  hour 
n  pounds  total  load— which  had 
with  mi  i  ther  grease— a  total 
1500  pounds  (60.?  pounds  per 
'1  1  was  applied,  and  the  journal 
early  a  minute  before  it  sud- 
pcd. 

ikers    attribute    the    exceptional 

iples  of  Key- 

f   manufac- 

gives  a  practically  pure  petro- 

uct  with  none  of  the  adulterants 

tenac- 

Xo.    I    density    in    the   last    test 

r     perhaps    be    accounted     for    by    the 

linging  qualit;  se,  a 

which    its   makers   lay   especial 

that  it  tends  by  its 

ilhere   to  the  journal   and 

vhereas  a  fluid  lubricant  like  oil, 

se    which     (like    animal    gn 

sen  ice  and  runs  away  lil 

in   the  bearing  until   used   up, 

■•■  replaced  by  fresh  lubricant  as 

1    the   natural 

out  by  the  entry  of  fresh 
■  J     economy    is     claimi  d 

.'      it    might    not     seem     at 

ig  had 

tical    relation    to    ordinary    ma- 

r  ictice,  nevertheless  it  is  well  to 

irdinary    conditions 

become    extraordinary    at    un- 

oments.      An    instance    of   this 

tly    afforded    by    line    shafting 

'   had  been  running   for  several  years 

hrica- 

additional  load  was  put  on  the 

ipporting    the 

The    slight    deflection    of    the 
!    threw   the    shafting    boxes 

ted    in    ruining   the   bearings   by 

it   caused   the   armature   of   the 

burn  out.    Any  mill  man 

nstances  where  journals  which 

their     work      regularly      for 

iddenly    heat    and    seize,    owing 

d  load  being  put   on   them,   or 

ss  of  alinement  in  the  bearings. 
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Fish,  of  the  Heine   Safety   Boiler 

y.     will     addr-  -  sneers' 

St.  Louis,  on  November  13,  1900. 


NTS.       Bj 

Smith.      Publ 

mpany,   Alan 

illustrations;  numer- 
lablcs.     Price,  $2. 

This  is  the  third  edition  of  Mr.  Smith's 
'    treatise.       It   si  -i.lcraUc 

:  with  thr 
tirst  edition   (the  reviewer  did  11    I 
sec. mil   edition  I,  a   notable  pari 
is  a  new  chap 
ti  ir. 

•   essentially 
handbo 

the  various  kinds  of  alternating  current 
apparatus  are  explained  concisely,  the  be- 
havior of  the  apparatus  is  desi  1 

testing  it  are 
given.  The  mathematics  an 
kind;  knowledge  of  elementary  algebra 
and  geometry  will  enable  the  student  or 
im  worker  to  follow  all  of  the  ex- 
positions easily. 
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illustrations.      Price,    $-'.50. 
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intended   to   give   an    intro- 
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.   and   this   level    is   mainti 
rt.     Tin-  chap  .1   to  the 

principb  current    dynan 

motor    construction    and    1 

achines    are    considerably    more 
comprehensive      than  ,,1      aim 

would   :  5   are  by  far  tl 

portidns  of  the  book   and  with  some  am- 
ddition  of  a  few  prac- 
d  be  mad,-  into 
a    very    presentable    ti  dynamo 

The    1  and    in- 

sulators  are   so   meagi 

but    the    remainder    of    the    hook    ■ 
torious,  though  not  m 
tirst    mentii 
There    are    errors    here    and    tl 

this  is  the   first   edition.      For  cx- 

coil  undergoing  commutation  tra\.' 
ing  that  process,  an  angular 
to    that    covering    the    thickness 
brush     face    plus    the    thicl 
commutator    bar.      The    fact    is    that    tin- 
travel   during   commutation 
sented  by  the  arc  of  the  bru 

middle 
13  is  inaccurate.  'I  I 
might    be   Co: 

■    is  in   the   unfavor 

in  any  c:  limita- 

tion "fn  -  .  reater  than  tl 

inula   would  make  it. 
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attendance  incl  men  of  promi- 

nence   in    the  world. 
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Torresdale     Pumping     Plant     and     Filters 

Low  Head  Centrifugal  Pumping  Station  with  Capacity  of  280,000,000 
Gallons  in  14  Hours  and  Largest  Filtering  Plant  of  Its  Kind  in  the  World 


B  Y 


THOMAS 


WILSON 


Philadelphia   is  fortunate  in  having  the 
: nt    in    the    world    for    purifying 
j  drinking   water,    some   of   which 
roni  the   Delaware  and   the  balance   from 
ylkill    river.      Formerly   ah 

e    water    came    from    the 

^^^Hl  and  the   remaining  5  per   cent. 

ron   the    Delaware,    but    conditions    are 

rsed    and   approximately    70   per 

the  river  last  mentioned. 

nts  which  mad 


•  pressure  direct  int.  1 
tribution  system.  The  entire 
system  i*  comprised  vi  five  separate  filter 
with  a  total  nominal  capacity  of 
r  _'4  hours.  Of  this 
total  the  Torresdale  pumping  station  has 
a  capacity  of  2S0.000.000  gallons,  or  nearly 
70  per   cent,   of  the   entire  amount. 

Pumping  Station 
The   Torresdale    plant,    which    has   now 


ments    the    power    plant    will    1" 
special   attention. 

An  exterior  view  of  the  plant  i 

and  it-  location  with  regard  to 

.   maj    be   noted    in 

Fig.    -'.      The    building    i-    of    granite    and 

mottled    brick    construction    covered    with 

slate    roof.      It    is    110    feet 

wide    by    180    feet    lout;    and    is    divided 

inally    into    a    boiler    and    engine 

room,  both  54  feet  wide  and  running  the 


FIG.     I.      PI  MI'INT,    STATION".    TORRESPAI.E 


ible  were  completed,  all  the  water 
pumped  normally  to  artificial  reser- 
ved on  elcv.v 
'li  it  was  distributed  through  the 
M  by  gravity  except  in  some  of  the 
er  districts.  The  same  condition  pre- 
»  at  all  the  stations  on  the  Schuylkill 
r.  with  the  exception  that  the  water 
Hered  before  it  is  delivered  to  the 
as.  but  the  water  from  the  Delaware. 
>f  which  passes  through  the  Torres- 
station,    is    first    filtered    and    then 


impleted   and   has   been   in 

little  time,  is  located  on  the 
Delaware  river  about  11  miles  upstream 
from  the  center   of  the  city.      It- 

rner     of     Delaware     avenue     and 
Pennypack    street,    near    the   nort' 

ground, 
and  sufficient  space  has  been  acquired  for 
future    extensions.      The    station 
of  an  intake,  pumping  station,  preliminary 

:   slow  sand  filters  and   a 
water  basin,  but  of  these  various  depart- 


full    length    of   the   building   with 

ception  of  a  small  reservation  on  the  boil- 

;  ace. 

For  equipment,  the  boiler  room  contains 

nine     300-horsepower     Heine     water-tube 

arranged    in    batteries    of    three. 

Each    boiler    is    provided    with     iSq    tubes. 

long  and   3';   inches  in  diameter. 

and  a  drum  2,?  feet  in  length  by  48  inches 

in    diameter,    which    give   a   total    heating 

•      •  -ides     10 

per   cent,    additional    surface    is   obtained 


Bm 
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SITE  OF   PUMPING    PLANT    AND    FILTERS 


in  a  Foster  superheater.     Murphy  stokers 
furnish    a    grate    surface    of    52.5    square 
feet,  making  a   ratio  of  water  heating  to 
.  .      The  working  pres- 
sure is    175  pounds  gage  and  a  superheat 
of  70  to  80  degrees  is  carried.     In  addi- 
tion  each   battery   of  boilers   is   provided 
with   a   Sturtevant   economizer   containing 
in   length,  and 
a  draft  of  0.6  inch  in  the  flue  back  of  the 
boiler   is  maintained   by  a   Custodis   con- 
■   ck    250   feet   high   and   9   feet   in 
diameter    all    the    way    up. 

Coaling   Facilities 
Semi-bituminous  coal  is  burned  on  the 
grates  and  is  delivered  to  the  plant  either 
or  rail.     From  the  barge  which 
is  being  unloaded  at  the  wharf  in  Fig.  I, 
,1    is    unloaded    by    a    locomotive 
crane,  carrying  a  I'i-ton  clam-shell  buck- 
:  30-ton  car.     The  tracks  are  ar- 
ranged so  that  the  coal  may  be  delivered 
to  the  storage  pocket  south  of  the  boiler 
which  has  a  capacity  of  3000  tons, 
or  to  the   coal   tower  shown   to   the   rear 
of  the  plant.     If  to  the   latter,   it   is   first 
weighed    and    then    dumped    to   a   hopper 
beneath  the  track.    It  is  then  crushed  and 
elevated  to  a  200-t  ■  in   in  the 

From  here  the  coal  is  discharged 
into  one-ton  cars  running  along  a  track 
over  the  boilers  and  is  dumped  into  in- 
dividual hoppers,  one  for  each  boiler, 
holding  10  tons  of  coal  and  delivering  by- 
gravity  to  the  furnace.  All  of  the  coal- 
handling  equipment  is  Link  Belt  apparatus. 
From  an  ash  hopper  below  the  boilers 
the  ashes  are  discharged  into  small  cars 
and  delivered  by  means  of  the  elevator 
previously  mentioned  into  a  compartment 


of  the  coal  tower  to  be  disposed  of  either 

by  rail  or  boat,  or  as  at  present  are  mere- 
ly dumped  on  the  premises. 

Path    of    TH]     Feed    Water 
Feed    water   naturally    conies    from   the 


river  and  makes  its  entrance  through 
4-inch  pipe  through  which  it  is  drawn  1 
a  C.  H.  Wheeler  y/z  and  7  by  10-im 
pump  and  forced  into  a  Webster  heati 
which  is  located  in  the  boiler  room  ai 
raises   the    temperature    of   the   water 


FIG.    3.     BOILER    ROOM 


>er  10,  ioxxj. 
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no  degrees    Fahrenheit.      Either 

two  10  and  7  by  12-inch  Buffalo  outside- 

packed    pumps,    with    their    Mictions    at- 

I  1    the    heater,    forces    the    water 
through    the    economizers    from    which    it 
at     250    degrees    to     tin 

injectors,  one   for  each  battery  oi 


Steam  Piping 
Each  boiler  i-.  connected  to  a  10-inch 
header  by  a  leader  5  inches  in  diameter. 
From  the  header  6-inch  connections  are 
made  to  each  engine,  the  pipes  dropping 
to  the  floor  and  rising  to  the  unit  on 
the  engine-room  side  of  the  division  walls. 


24  hours  against  an  average  head  of  43 

id    the    foundation    is    now    being 
built   for  an  eighth  unit  of 
pacity  to  be  driven  by  a  1 1 

turbine.     The  six  units  lir-t   install 

R.    1 1.    W 1   >\    Co.    centrifugal 

pumps,  with  two  30-inch   -net ions  and  a 


FIG.    4.     BOILER    FEED- WATER    PIPING 

re  also  provided,  and  Vigilant 
d-water  regulators  control  the  feed. 
•0  3-inch  main-,  one  for  injector  ser- 
e  and  the  other  for  the  pumps,  tap  to 
h  boiler,  the  method  of  connection  be- 
iwn  in  Fig.  4.  Ordinary  2-inch 
woff  connections  are  made  from  each 
ler  to  a  4-inch  pipe  which  leads  to  a 
ik  outside  the  building  and  thence  to 
river. 

r  side  of  each  battery  of  boilers, 

all  vertical  engines  are  installed  to  op- 

te   the    reciprocating    bars    controlling 

feed  of  the  Murphy  stokers.     Recently 

e  been  supplemented  by  a  single 

ll-horsepower    motor,    which    imparts 


TIC.    6.     PUMPS    SUPPLYING    WASH    WATER    TO    FILTERS 


The  unusual  provision  for  expansion  and 
contraction  will  be  noted  in  the  circular 
bends  clearly  visible   in   Fig.  3. 

Pumping  Units 
As  previously  stated,  the  station   lias  a 
capacity  of  280,000,000  gallons.     Water  is 
pumped  from  the   Delaware  river  to  the 


THE    SEVEN    CENTRIFUGAL    PUMPING    UNITS 


motion  to  the  bars  by  means  of  Rcy- 
ds   silent    chains,    and    with    power    to 

s  re  easily  controls  the  nine  stokers.  A 
indard"  damper  regulator  made  by  the 

('lins   Manufacturing  and   Supply  Com- 

f  y,    of    Philadelphia,    controls    the    air 

s  ply  to  each  furnace. 


preliminary  filters,  which  are  37.5  feet 
lean  high  tide,  and  is  also  pro- 
vided under  pressure  for  feeding  the  pre- 
liminary and  final  filters.  The  enormous 
daily  capacity  of  the  station  is  made  up 
n  centrifugal  pumping  units,  each 
having  a  capacity  of  40,000,000  gallons  in 


36-inch  discharge,  driven  by  Reeves  cross- 
COmpoUnd  _.  1  inches, 

making  170  revi  >    minute.     The 

Seventh  unit,  which  has  been  but  recently 
installed,  consists  of  an  Allis-Chalmers 
centrifugal  pump,  with  two  i.\  inch  suc- 
tions and  a  36-inch  discharge,  driven  by 
a  Bates  cross-compound  engine  of  the 
same  cylinder  dimensions  as  the  others 
and  making  162  revolutions  per  minute. 
All  of  these  units  are  shown  in  Fig.  5.  the 
Bates  and  Allis-Chalmers  unit  appearing 
in   the    1 

Each  of  the  centrifugal  pumps,  which 
are  of  the  double-suction  type,  are  placed 
immediately  over  the  pump  well,  or  to  be 
more  specific,  the  intake  from  the  river. 
They  discharge  through  pipes  36  inches 
in   diami  d    with    hydn 

operated 

;:i   diameter,   which 
the  north   side  of  the  engine  room.     This 
conduit  is  o  mnected  v.  ith  a 
so  that  the  water  can  be  delivered  to  the 
preliminary  filti  may  be 

1  w  sand    filters    sup- 
from   the   river. 

The  intake,  which  is  approximately  700 
feet  in  length,  is  constructed  of  rein- 
forced concrete.  Its  section  is  of  horse- 
shoe shape,  flat  on  the  bottom  and  rounding 
on  top,  and  14  feet  wide  by  10  feet  6 
inches  to  the  highest  point  of  the  arch. 
As  will  be  evident  from  Fig.  1,  it  is  pro- 
vided with  two  gate  houses,  one  at  the 
outer  end  and  the  other  midway.  The 
house  at  the  middle  position  was  utilized 
■')q  completion  of  the  outer  por- 
the  intake  and  was  originally  in- 
tended for  an  inlet  from  a  sedimentation 
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ire  avail- 
note-  its 
inducted, 

•  1  in  the 
in   which  thi 

'  e    30-day    test 

The   t  iry   and 

the    latter    part    of    March, 

the  en- 
and    .15 

minute 

100   mil  :    minutes 

nd  running 

and     the     crank-shaft 
:\    which    was 

an    idle 
eccentric.     The  engine  had  gotten  a  little 
especially    tl  -  ire    crank 

pin.  hut  apparently  could  have   n 
time    1  the    high-    and    low- 

!     nicely 
polished    and    lubricated,    and    the    high- 


g  in   which  it 

with    a 

burnt  nil.     In 

■ 

hly    and    carried    its 
ing  run  at  all 

Plant 

In   addition   to   tile  main   pumping   units 
the    station    is    equipped     with    one    two- 
i,i.  with  a  ca| 

driven  1". 


Novcmbi  r  K 

*       I    ival    turhint is    and    th 
generators     are 

wound    machines.      Fort) 

form  tl 

exhaust    steam    from    tin  si     thn  1 

units   and    the   three    turbine   pumps    is  a 

delivered     into     a     22  inch     Alhi 

rometric  condenser,  whirl  1 

from  the  discharge  of  the  main  pi 

the  same  wax    .,     all   the  other  coi 

and  maintains  a  vacuum  of  28  iri 

ll,i,    condenser 


[NG   SETS    IN   Fl  I  I 


eq    ipped    with    an    Alberger    dr 
pump    6  ami    14   by    10   inches,  while 

are  all  served  - 
by  two   Williams  dry-vacuum  pumps 


a  1 10-horsepower  De  Laval  turbine  mak- 
ing 1400  revolutions  per  minute.  This 
pump  furnishes  water  for  the  final  filters, 
and    the    preliminary    filters    are    supplied 

by  two   De  Laval  turbine  pumps  rated  at      two  wet-vacuum  pumps  of  C.  H. 
r  and  a  capacity  of  5,000,000     make. 
-    against    a    head    of    60    feet.      A 

pump    of    lai 

water    to    the    final 
filters.     These  smaller  units  are  shown  in 

1  view  of  three  gen- 
erating he  station  to  sup- 
ply curi                        ting  and   to  the  vari- 
distributed    about    the 
plant.     Of  the  generating  sets,  the  prime 


Preliminary   Filterr 
From  the   u-font  conduit  leadi 
the  station,  the  unfiltered  Delaware  ' 
water    is    delivered    to 
liminary     filters,     which     are    of    the 
chanical  type,  using  both  water  am 
washing,     but     omitting     the     coagii  it 
filters  are  located  directly  smit  ' 


■or    ir.,    n»). 
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;l«'  .  <• 

161 

.'in         4111 

161 

412 

lid 

41: 

162 

416 

411 

•i    ill    I  ('     II     u 

I  and 


"m    u 


:  in  feet 


eliminated. 

The  iui: 


ontmuous  during  tbe  entire  l'i  hours 


lb.  i  (167.7  -2  5)  +14  7 

=  179.9     I. mi..  =  37: 
No.  of  1  i  ,,.al. 

=  41J 

1. 


Duty  in  ft .lb.  jpei  used: 

_  M.G.D.  x  10' X 62. 4  Xhx  ]000 

24  X  7.4S  x  lb.  steam  per  hr. 
_  U  G  I).  x  b 
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Novembi  r  [6, 


i 

Iters   by 

■ 

ti  r  house 

■ 

ntrolled  by  an 

of    15 

from  J 

ti>  .?   inches,  4  inches  of  gravel   varying 

if  gravel 

■ 

'1  and  i-> 

I    varying    from    0.8    t"    1 

millimeter.     The   depth   of   water   carried 


ddle    under    the    floor 
and    surrounding    the    side    walls.      In   all 
details    they    are    similar    to    the 
othi  r   plants      The  affluent   1-  di 
into  pipes  laid  under  the  courts,  on  which 
these   pipes   connect 
with  a  reinfi  reed  concrete  conduit  leading 
to    the    tillered     water    basin,    which    lies 
f  the  final  tillers  and  near  the  pre- 
liminary   filti 
The    b  ■  strui  ted     on     lower 

1   1  hat   the 
water    is    delivered    to    it    from    thi 
filters    by    gravity.      It    is    rectari 

t.    with    an    available 
d   has   a  cap  1 
50    million    gallons    at    the    normal    water 
hr,-       \  cond  it  10  i..t  7  inches  internal 


Evaporative  Condensers 


Hv    W.    II.    Rnc.TII 


In  Great  Rritain  the  evaporative  con 
denser  has  obtained  considerable  favo 
and  it  is  sometimes  made  in  large  size: 
That  illustrated  was  designed  to  de: 
with  1000  pounds  of  exhaust  steam  pc 
minute  at  the  electricity-supply  works  • 
Southend,  a  seaside  town  mar  the  moul 
of  the  Thames,  England.  This  big  cor 
denser  is  built  up  (if  2160  gilled  5-inc 
pipes,  each  5  feet  long  and  arranged  1 
~2  flattened  spirals  disposed  in  two  Ion 
banks  of  parallel  sections.  A  novel  fe; 
lure   in   this   large  apparatus   is   that  th 


FIG.    8.     INTERIOR   OF   ONE    OF   THE    PRELIMINARY    FILTER    BUILDINGS 


over  the  filtering  materials  is  4  feet.  After 
-'1   a   hydraulically  operated 
valve  and  an  affluent  controller,  the  water 
t    gullet    and    is    ad- 
mitted   ■ 

which     carries     the     pri 

running    the    full    length    of    the    building. 

The  air  system 

water  piping,  and  air 

the  manifcld  in  the  bottom  of  each  filter. 

Final  Filters    \ 
The  final  filters,  which  number 
all    rectangular    in    shape,    and    each    has 
an  area  of  approximately  y±  acre.     They 
are  buill 


diameter  carries  the  filtered  water  from 
u  to  the  Lardner's  pi  int  pumping 
station  3  miles  below  on  the  Delaware 
river,  where  it  is  pumped  into  the  dis- 
tribution   system. 


The  next  meeting  of  the   Boston  mem- 
the    American     Society    of     Me- 
chanical   Engineers    will    be    held    at    the 
achusetts 
Institute      of      Technoli  gy,      Wednesday 
evening,  November  17.  at  8  o'clock.     The 
subject  of  this  meeting  will  be  a  topical 
Low    Pressure    Steam   Tur- 
bines.     This   discussion   will    be    opened   by 
H.   G.    Stott,   W.   L.   R.    Emmet,    Richard 
H.    Rice.     Professor    Miller    and    others, 
ion    by    nonmembers    is    cordially 
invited. 


condensed  steam  is  not  allowed  to  b 
all  driven  to  the  lowest  point,  but  i 
drained  out  of  each  section  of  pipes  a 
three  places  in  the  hight  of  the  apparatu 
as  well  as  at  the  base. 

Steam  enters  the  upper  ends  of  all  th 
72  spirals,  and  the  drained-off  wate 
comes  off  very  much  hotter  from  th 
upper  drainage  pipes  than  from  the  low 
er  points.  This  effects  a  twofold  econ 
omy,  for  the  water  passes  off  to  th 
fei  d  at  a  higher  temperature  and  is  pre 
vented  from  parting  with  its  heat  to  th 
condensing  water  outside  the  pipes. 

Water  is  not  always  required  as  a  con 
densing  medium.  It  is  probable  that  » 
severe  climates  the  surface  provide' 
would  obviate  the  necessity  for  wate 
cooling,  but  water  is  usually  trickled  ove 
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the  pipes,  and  not  more  than  a  third  or 
half  of  the  boiler-feed   supply   is 
at  the  condenser.     In  a  dry  climate  the 
evaporation  of  the  trickling  film  of  water 
is  promoted  by  the  .  weir  of 

the  air.  and  at  Southend  during  Septem- 
ber of  1907  the  water  costs  were  1 
26  per  cent,  as  compared  with  a  surface 
condenser  and  cooling  tower.  In  Janu- 
ary of  1908  the  costs  per  unit  were  0.1378 
Cent.  In  January,  1909.  it  should  have 
been  o.  10  cent,  or  26  per  cent.  less.  It 
was  actually  only  0.024  cent  per  unit  or 
j6  per  cent.  less.  Since  water  c 
ctnts  per  10.000  pounds  (1000  English 
gallons),  the  saving  is  important,  for  a 
year's  water  now  costs  only  $1000,  as 
compared  with  $3335  in  1906,  though  the 
unit>  generated  have  gone  up  from  1,437,- 
1,800,000  units. 
The  air  pump.  Fig.  3,  is  an  Edwards 
BfcCIO-iqch  three-throw.  There  are  two 
of  these,  one  being  standby.  The  one  at 
work  is  run  iS  hours  daily  and  consumes 
45/xx>  electrical  units  per  year  to  drive 
it  It  discharges  by  way  of  a  Lea  auto- 
matic recorder.  The  water  service  is  by 
centrifugal  motor-driven  5-inch  pumps, 
and  the  condensed-steam  wet  pump  con- 
sumes 15,000  units.  The  condenser  not 
being  fully  loaded,  the  circulating  pumps 
only  run  per  day  and  use   13,- 

OOO  units  per  ycaf .  The  total  energy  con- 
sumed is  73,000  units.  A  surface  plant 
and  circulating  pump  of  equal  capacity 
would,  it  is  estimated,  consume  303.000 
units,  and   the   relative  costs  of  the   Led- 


soon    as    formed,    and    for    this    purpose 
division  plates  or  diaphragms  ha> 
introduced,  and  greater  efficiency  of  the 

condensing  surface  is  claimed  to  result. 
The  same  principle  is  carried  out  in  the 
atmospheric  condenser  by  the  several 
drainage  points  named  above,  but  not 
quite  all  WSter  is  removed.  Some  is  left 
at  each  point  to  maintain  a  certain  elTcr- 
vescent  action  which  is  said  to  obtain  and 


for  each  case  mus»  have  its  own  best 
temperature,  and  tbjs  can  only  be  found 
by   trial. 

In  the  Southend  plant  there  an 
provided  f'>r  the  adjustment  of  the  drain- 
age of  the  condenser  sections  as  the  load 
varies,  thus  securing  a  hot  feed  with  light 
load  as  readily  as  when  on  full  load.  The 
air  pumps  deliver  to  a  Lea  recording  ap- 
paratus through  which  the  water 


FIG.    2.     THE    All;,    HOT    WATER    AND    CIRCULATING   PI    MP! 


FIG.     I.      THE     ATMOSPHERIC    CONDENSER     AT     SOUTHEND 


ard  condenser  is  as  $1500  to  $6300  for 

n  ordinary  surface-condenser  plant.     At 
'uthend  the  surface-condenser  tubes  be- 

ime  very  much  scaled,  but  this  has  now 
en   avoided,   and   it   is   much   easier   to 

ean  the  gilled  pipes  externally  than  the 

irface   pipes    internally. 
Considerable  attention  has  of  late  been 
rected    upon    the    removal    of    the    con- 
nsed  steam  from  surface  condensers  as 


to  be  so  efficient  in  transferring  heat  to 
the  pipe  surface  to  be  lost  through  the 
pipe  thickness. 

As  many  as  27''  inches  of  vacuum  may 
be  maintained  with  the  atmospheric  con- 
denser, but  at  Southend  the  hotwcll  is 
kept  to  120  degrees  as  the  most  eco- 
nomical tempcr?ture  all  round.  This 
economical  temperature  cannot  be  dog- 
matically asserted  to  be  universally  best, 


■.  ell.    and    the    sectional    drainage 
is  taken  out  by  a  pump  and  delh 

i  apparatus.  The  static  in  supplies 
both  lighting  and  power  circuits,  but 
there  is  nothing  out  of  the  ordinary  in 
the   engines   or   boilers. 

With  so  large  a  number  of  joints  it 
might  be  feared  that  there  would  be 
considerable  air  leakage  into  these  atmos- 
pheric  condensers,  but   this   is   not   found 
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i 

r, 

. 

that   the 
II    make 


'Tom"  Sawyer  on   R< 

uro 


with   half  a 
he  had 

aying  as 

there  is 
th,  who 
iborative 


ay  a  word  or  two  about  soma 
tiling  1  saw  in  Power  for  September  28, 
on   page   510,   where   S.    A.    Re< 

.lit     an     engine     with 

but    ii"   lead,  <>r  i  von   wit] 
live    lead,    might    run    with    less    friction, 
but   it  would  lose   much   steam.'     Now,  I 
know    that    nun    who 
.,11      sorts      of     theoretical 
knowlcd  '<    Mr.    Reevn 

luit    will   he  take  a   steam 

50  that  the  conditions  he  names 
will  he  fulfilled — that  is  suffii  ient  cushion 
(which,  by  the  way,  i>  none  at  .ill  )  and  no 
lead,  and  show  by  measuring  the  water 
used  and  power  developed  tl  if  thai  of 
which   hi  in    state- 

1  ■  ■  'in  time 
theory  in 
print    from   the   pens   of  scholar; 

;  not  a  line  from  one  of  them 
regarding     results     of     any     experiments 


Eo<lDe       Koom 


..AN  AMi  ELE  1    SOUTHEND 


and  hav- 

• 

tion  may 

concealed  beta  tions. 


The  United   States   Civil    Service  Com- 

jineer  in  the  I 
cal   Survey  at  an  entrance 
per  annum.    The  sul 

- :  Elementary  chemistry,  physics 
and   mathematics,   10:  ne   of  a 

of    topics,    20:    mechani 
dynamics  of  engineering,  10:   special   sub- 
engineering.  25 :  training  and  ex- 
perience,   35.      The    application     form    is 
1 3 1 2. 


There    :  ;    more    that    I    could 

get,  hut  .  ily  had  twenty- 

r     twenty-tour     letters     in     their 
i  them  are  so  differ- 
ent   from    ours,    much    that    they    v 
hard   to   undei  .vill   go 

-on    will    see 
that    I   am   and   have   been    right." 

As   hist  rch    had   never   been 

an  attractive  pursuit  for  me.  I  was  about 
to    admit    the  his    claim    that 

iarist;  in  fact.  I  was 
!:nit   that    the    fact   that  he 
d  was  one  eviden 
dom.  when  Sawyer  came  in.     lie  had  he- 
come  such  a  frequent  caller  recently  that 
he    was    no    longer    stopped    at    the    gate 
and  asked  to  give  his  name  and  state  his 
Sitting    in    the    visitor's    chair, 
and   handing   me   a    Manuel   Garcia   cigar 
and  a  match,  he   said : 

"I  came  in  to  make  a  short  social  call 


made    by    anyone    to    prove    that    it   take- 
any   more   pounds  of   steam   to  develop  a 
act    with    one    kind    of   valve   set- 
ting  than    it    does    with    another. 

"Of  course.    1    know    that    it   takes  less 
from  the  boiler  to   till  the 
up  to  the  point  of  cutoff,  if  the  clcarana 
is    already    filled    with     steam    caught    bj 
the  closing  of  the  exhaust  valve  and  corn- 
to   initial   pressure  by  thi 
hut    I    know    just    as    well    that    it    take! 
power     to     do     this     compressing.     Thi' 
thi     1  ;iL'ine  aw 
from  the  stearr 
that     runs     it.      Now.     what     Mr.    Recvi 
says,    and    he    is    not    alone    in    this,   foi 
several   other   eminent   engineers  and  an 
thors    have    -aid    the    same    thing,    is    tha 
it   is   cheaper   to   run    an    engine   to  com 
press  the  steam  used  to  fill  the  cleaianci 
than   it    is   to    fill   it   from   the  boiler.  ■  It 
other  words,  steam  can  he  made  for  les 
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in    the   clearance    spaces    by    com 
pression  than  in  a  boiler. 

"If  it   is  true  that   the  clearano 
can   be    rilled    with    steam    at    initial    tem- 
perature and  pressure  cheaper  by  the  en- 
gine   than    by    the    boiler,    then 
larger   than    tl  may   be 

filled  in  the  same  economical  manner,  and 
a  compressi  r    may    b< 

-team   which   may   be   used   to  op- 
■  m,    like 

-   which    have   other   tleas   to   bite 
'cm  :'  and  it   we  have  compi 

shut    down    the   one    small    boiler 

as  the  cycle   i~   complete. 
'"I    may    he.    probably    am.    lame    in    my 
conception   of   what   these   men    ha 
anil   what    the}    still   continue    to    say,   but 
some  of  them   would   make  a   few 
.  nts    that     will    prove     their    con- 
tention,    [f  one  1  f  them  will  take  a  simple 
ixed     load    and     then 
the  steam  consumption  pi 

different    kinds    of   valve 
r  hold   my   pi 

which 
hnical    men   tell   11;' 
on  untenable  premises.     It   niaj    b 
!   got  them  ft 
\  ior    of    eng  'afferent 

:011s. 

1    ideas  is  that  a  low   re- 
pressure    in    compound-engine    op- 
!  tcive  to  economy.     It  has 
■f  times, 
00    paper,    that    the    higlx  si     efficiency    is 
I     when    the     steam     in     tin 

If    the    high-pressure    diagram 
1   a  point,  there  was  no  loss   from 
I   once  had  a  job  as  night 
in    a    plant    where    the    day    man 
pounds  of  receiver  pressure, 
came  on   watch   I   first   w<  n 
the    machinery    under    my    care,    to 
;t  was  all  in  :■  ig  order, 

urned  my  attentii  m  to 
.    which     I     reduced     Iron 
to  four.     In  less  than  live  minutes 
time   that   the   reo  ivi  r   ■ 

1'  the   lirenn  n  me  that 

■'.   always   tell   when    I 
1    that    the     plant     c 

boiler   while  I  was  on  watch. 

le    may    have    been    'stringing'    me    for 

iwn,  but   I  do  know 

the    receiver    pressure    was    re- 

ine    tl 

me  began   to   revolve   in   a  higher 

'  owing  that    the   engine   was   cut- 

ing  off  shorter  than  before. 

"I  know  that  it  can  be  shown  on  paper 

th    the    lower    receiver    pressure 

team    compressed    in 

ie  high-pressure  cylinder,  and  that  more 

earn  will  be  n  1  ranee; 

•  nt  I  do  not  know  that  these  paper  con- 

itions  are  a  statement  of  the  true  condi- 


' 
■.    me. 
"It    is    plain    that    with    a 
ct  nducting  cv  Under  and  a   Fi 
gine,  thi  Id  be  true,  but 

I   want 
red    fac- 
tors   measured    in    terms 

hour.    This  1  never 

expect    to   gei.    for   these   gentlemen,   with 

superior   smiles  at    my   lack    1  f  km 

oi    the  !     their 

it    with 

I  than   with   a 
utoff  and   compressii  n   to   initial 

re." 

earnest 

and  directed  bis  talk  toward  me  as 
1     was    the    one    who    was    n 

iyance,    when    a    disgruntli 
scriber  was  shown  in.  who  began  at  once 
ing : 
"I    wrote   in    .  1,   asking 

'.    much    air   it    would    taki 
an    air-lift     pump,    and    as     I     never    got 
an  answer  I  w 
1    gave   the 

While  the  boy  was  out  the  angry  one  kept 

on   sayit  «  hich    I    replied   0  : 

with    an    ii 

ed 

from   this    man  on  1 

then   turn  d   letters 

that   1   keep,   asking   where   he   lived.      As 

of   the   city,    I   easily 

found    his    letter,    which    1    handed    to    him, 
asking    H  the    letter    to    which 

he    referred. 

"Yes,"    he    replied,     "that     is     it.    and     I 
want    to    know    why    '  '    answer 

it  " 

"Are  you  -tire  that  that  let- 

ter?-"   I 

iurse  I  am,"  he  said  :  "d 
think    I    know    my    own    writing'" 
said  1 ;  "1   suppose  you 

ature,    I 

ould  expect  a  reply." 

worth 

say.     He   win 
the  office  without  a  word,  looking 

whistling  "My  Wif 

II  iwed  him  to 
the    door. 


A  mori  n  °y  tne 

Public   Si  "'•'   Newt  Jer- 

sey, was  recently  recorded  in   11   counties 
■  hich  illustrat 

ipany    are    dis- 
tributed.    It   includes  all   thi 

and   the 
capital    *tock   of   the   84  c  incerns    subsid- 
the  prop- 
erty owned  by  the  company  is  u 
r  securing  thi 


Experiments     Bearing     upon     the 
Greater  Efficiency  ol  the  Fire- 
box   1  Ic.itin 

["here    are    many    .  proving 

t    that   the   1 

I    the   in- 

that    mi 

-    make 

tity  transmitted  ;  in   fact,  tin    1  >tal  trans- 

convecti  follow- 

-    W.  I-'.. 
Dalby,  in  a  paper  upon    1 1 

ently  presented  to  the  Institution 

of    Mci 

and    Woods    ill    I.Sj,2 

divided  the  water  sp 

plates  in  a  loci  motive  boil<  r  into    i 

by  means  of  vertical  parti- 

1    in  the   first   compartment 

the  tire  In  \.     In  tli 
partment    the    • 
of  that   in  the  first  compartment 

practically  notl 
Graham    in     i860    divided    a    cylindrical 
boiler  set  in  brickwork  into  four  ci  mpart- 
al  tra 

atmos- 
phere,  and   found   tl 
water  was  ■  ■ 
[8.2    pel 
div  ision,  8.1  per  cent  division, 

5„!   per   cent,    iii    the    fourth    division. 
Wye    Willis  ms 

ti  tments  round 
a  common  flue  tube,  the  first  comp; 
being  quit  naming 

five  and  its  heating  surface  ' 
to  the  fl 

from    the    first    compartment,    which    was 
only    one    inch    h'tig.    than    fn  111    the    last 

I 
boiler    inl 

plates.     Expi 
with   all   the   t 
half    of    them    I 

drafts  were  used,  ran    ;  inch  to 

The 
results    show    that     th 

three  times  greater   fi 

ti'  n    than  from  the  first  tube  section.     As 

square 

om  the 

■ 

ip   half  the   I  I    an   in- 

the  heat  transmitted  per  scpiarc 


The  man  who  thin' 
sell    thi  ' 
in  say  about  unfair  competition. 
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The     Care    of     Small     Steam     Boilers 

What  Should  Be  Done  to  Render  Them  Safe  and  Keep  Them  in  Con- 
dition;   Some  of  the    Dangers    Caused  by  Incompetency    and    Neglect 


BY        WARREN 


O 


ROGERS 


The  commonest  kin<l  of  small  boiler  is 
and    is 
built   in 

It  is  practical!]  a  1 

shell  in 
which    is   placed    an    internal    firebox.      It 
into   which   are   ex- 
rough   which   the  hot 
•the  stack.     As 
the   furnace  plates  and  tubes  are  entirely 
Surrounded    by    water    they    cannot    burn 


of  steam  power  is  require'.  They  are 
also  a  favorite,  owing  to  their  low  first 
cost  and  simplicity  of  installation,  and 
being  easily  moved  from  place  to  place 
they  are  greatly  used  on  construction 
work  of  various  kinds.  Such  a  b 
not  economical,  however,  in  the  use  of 
fuel,  because  tl  have  a  short 

passage  through  the  ti  bi       and 
cause  there  is  a  lack   of  good  circulation 
of  the  water   within  the  boiler,  while  the 
outside  surface  is  exposed  to  the  cooling 
effect  of  the  air. 

By  noting  the  construction  of  the  boil- 


<w.u 

FlO.    I.  ■   FRIGHT   BOILER 

if  kept  free  from  mud  and  scale  and  a 
proper  water  level  maintained.  Fig.  I 
hat  is  termed  a  through-  or  dryr 
tube  boiler ;  Fig.  2  illustrates  a  submerged 
type,  which  is  preferable  to  the  dry-tube 
as  there  is  les  n  over- 

heated top  tube  sheet  and  tube  ends. 

These  boilers  are  suitable  for  use  where 
floor  space  is  restrict  ig  work, 

excavations  and  wherever  a  small  amount 


Poietr.  XI 

nc.   2.     SUBMERGED  TYPE  OF  VERTICAL  BOILER 

er,  illustrated  in  Fig.  2.  it  will  he  evi- 
dent that  the  matter  of  water  level  is 
important,  in  order  to  keep  th 
tube  end  protected  from  the  flame.  Low 
water  is  a  common  fault  with  the  hoist- 
ing  engineer,  because  his  attention  is  con- 
centrated on  the  management  of  the  en- 
gine in  hoisting  and  lowering  its  load  and, 
becoming  absorbed  in  the  hoisting  work, 
the  boiler  end  is  neglected. 


In  on'  instance  recently,  whili 
an  upright  hoisting  boiler,  the  writer 
failed  to  find  anj  water  showing  in  the 
water  glass,  although  there  was  a  good 
lire  on  the  .urate  and  a  steam  pressure  of 
8o  pounds  shown  by  the  steam  gage.  In 
another  instance  the  water  level  just 
showed  u  the  bottom  of  the  gage  glass 
as  it  rose  and  fell  in  the  act  of  ebullition 


!--^ 


T=% 


Powtr,  .v.r. 
FIG.    3.      METHOD    OF    CLEANING     I 

When  the  engineer's  attention  was  called 
to  the  state  of  the  water  level  he  said 
he  had  "neglected  it  a  little."  Not  only 
should  the  water  show  at  the  proper  level, 
the  second  gage,  but  it  should  also  be 
checked  by  means  of  the  gage  cocks,  by 
occasionally  blowing  them  out  during  tbe 
day.  This  is  something  that  is  almost 
universally  neglected  in  all  types  of 
boiler. 


iber  i(>,  igoa. 
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Owing  to  the  hard   service  imposed  on 
small   vertical   boilers,   such   as   being   ex- 
all  kinds  of  weather  and   usage, 
they    rapidly     deteriorate,     and     in 

places  are  exempt  from  any  inspection 
that  "any  old  kind"  may  be  found 
ition  on  construction  work,  such 
Is,  tunneling  and  hoisting   jobs. 


4.      CHAIN     USED    FOR    REMOVI.Ni 
SCALE 


LOOSE 


ne  fault  in  boiler  operation,  alto- 
er  too  common,  is  that  of  forcing  a 

fire  in  order  to  get  up  steam  in  a 
y.  The  results  of  such  a  procedure, 
.  vertical  boiler  of  the  type  shown  in 

I,  is  to  cause   a   greater   expansion 


/bmr,  S  T. 

5-     PLATE    BULGED    DUE    To    OVERHEATING 

'  the   inner   portion    of  the   boiler   over 
•  outer  shell,  which  causes  leak- 
tubes  in  the  crown  sheet.  When 
irs  the  leakage  soon  forms  a  de- 
I  it  on  the  interior   of  the  tube,   which 
1    only  reduces  the  heating  surface,  but 
the  draft. 
laterally   the    ashpit   must    not   be    al- 


lowed to  become  filled  with  ashes,  as  the 
grate    will    warp   and    bum. 

1  he  steam  gage  also  requires  particular 
attention  because  it  is  subji 
and  the  glass  face  soon  becomes  broken. 
When   this  happens  the  pointer  or  hand 

easily  becomes  bent  and  may  thus  register 
a     false     pressure.        If     the     safety     valve 

to  stick  the  pressure  becomes 
excessive,  which  i--  doubtless  the  cause 
of  many  explosions  of  this  type  of  boiler. 
If  a  hoisting  boiler  is  blown  dow 
a  daj  it  is  most  fortunate.  Once  a  week 
would   probably   be  more   like  thi 

practice.  As  the  feed  water  comes  from 
most  any  Source  it  is  evident  that  the 
blowing  down  at  stated  intervals  is  es- 
sential in  order  to  clean  out  the  mud  and 
loose  scale.  At  least  once  a  day  is  abso- 
lutely necessary. 

Another  matter  that  should  have  the 
engineer's  attention  is  that  of  the  fusible 
plug.  It  should  be  examined  at  least 
every  three  months,  and  in  cases  of  bad 
weather,  where  scale  is  liable  to  accumu- 
late rapidly,  the  plug  should  be  examined 
every  time  the  boiler  is  cooled  down  for 
cleaning,  as  scale  is  liable  to  form  over 
the  fusible  metal  and  prevent  the  steam 
pressure  from  bursting  through  the  scale 
after  the  heat  has  melted  the  fusible  metal 
in  the  plug  in  case  low  water  does 
There  is  more  danger  from  this  occurring 
where  the  plug  is  placed  in  the  crown 
sheet  than  when  placed  in  any  of  the 
tubes,  as  is  sometimes  the  case. 

Owing  to  the  fact  that  the  pressure  in 
the  vertical  boiler  tends  to  force  the 
inner  and  outer  cylinders  apart,  staybolts 
are  used  to  prevent  such  a  happening.  The 
method  of  placing  these  staybolts.  is 
shown  in  Fig.  1.  These  staybolts  are 
usually  placed  4  inches  apart  from  center 
to    center    and,    therefore,    each    staybolt 


holes  are   for   the  purpose   of  cleaning   out 

scale  and   mud,   and   should   be   n 

each    time    tin  Jed    down    for 

washing  out.     It  is  1 

the  blowoff  valve  and  allow  the  water  to 

run    out    and    then    till    up    the    boiler    and 
get    up    steam    again.      When    cleaning    a 
ill   openings   should   be   accessible, 
and    suitable    I  1  1    remove    the 

scale    from    the   crown    sheet,   such    as   a 

tin    and    tube   cleaner. 

If  the  boiler  is  placed  in  a  temporary 
position  a  1  ont  enient  method  of  1 

be  arranged  as  shown  in 
Fig,  3.  This  consists  of  a  swinging  crane 
or  bracket  having  suitable  pulleys  at- 
tached, over  which  a  rope  runs,  to  which 
weights  are  supported.  To  one  weight 
a  tube  cleaner  is  attached  and  to  the 
other  a  tube  brush.  As  the  tube  cleaner 
is  forced  down  through  the  tube,  due  to 
the  weight,  the  other  weight  is  drawn  up, 
the  brush  sweeping  the  tube  clean.  This 
device  is  a  labor  -aver  and  can  be  ar- 
ranged to  operate  with  almost  any  type  of 
vertical   boiler,   regardless  of   size. 

The  use  of  a  chain  for  removing  scale 
is  shown  in  Fig.  4.  A  stiff  wire, 
piece  of  telephone  wire,  is  inserted 
through  one  of  the  handholes  on  a  level 
with  the  crown  sheet,  and  either  out 
through  the  same  hole  or  one  next  to 
it.  The  wire  is  attached  to  the  chain  and 
the  chain  is  then  pulled  through  the  hand- 
hole  and  around  ou(  through  the  oilier 
opening.  Then  water  is  turned  on  through 
the  hose  and  the  chain  worked  back  and 
forth,  thus  assisting  the  loose  scale  out 
of  the  handhole.  Precaution  should  also 
d  in  thoroughly  washing  ou(  the 
lower  parts  of  the  boiler,  as  an  accumula- 
tion of  mud  or  scale  will  cause  the  plate 
forming  the  walls  of  the  firebox  to  burn 
and  bulge,  as  shown  in  Fig-  5-     This  will 


FIG.    6.       SECTIONAL    VIEW   OF    A    PORTABLE    ISOILER 


will   withstand   the   pressure   of   a   surface 
4   inches    square. 

In  upright  boilers  handholes  are  pro- 
vided, there  being  three  or  four  on  a 
level  with  the  crown  sheet,  or  lower  tube 
sheet,  depending  on  the  size  of  the  boiler. 
There  will  also  be  one  or  more  at  the 
bottom   of  the  mud   space.     These   hand- 


necessitate  a  large  patch,  which  is  unde- 
new  plate. 
Frequently  a  new  or  dirty  boiler  will 
prime,  and  a  badly  proportion!  d 
will  also  cause  the  same  trouble.  This 
is  most  noticeable  when  the  boiler  is  be- 
ing worked  up  to  full  capacity.  In  the 
case    of    foaming    or    priming    in    a    new 
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but  will 

iler  fre- 

ie  meth- 
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n,r<r,  .v.r. 
FIG.  7.     FAILURE  OF  CROWN    SllEET 


idi  in    happens. 

!   .nit   of 

ml    the    boiler   thoroughly 

nding  on 

■ 

nl   with   most 
,ih1  portabli  types  of 

they  arc  in  charge  of  men  who  have  no 

engine<  t  the    day's 

the  fire  is  banked  and  the 

ill  r  until 
jt  js  tin  in  the  morn- 

ing.    Naturally,   the  not   get 

the  attention  in  the  matter  of  cleaning 
that  it  should,  hence  many  arc  operated 
in  a  dai  lition. 

Xhe  old  ad  iler  will 

believed  in  if 
actual  conditions  as  found  arc  a  criterion, 
especially  where  excavation  work  is  be- 
ing carried  on.  Numerous  instances  of 
leaky  plates,  joints,  staybolts  and  rivets 
were  seen  on  a  recent  visit  to  works 
where    these    two    types    of    boiler    v.r  re 

and  sup- 
plying steam  to  feed  drills,  pumps,  etc. 
In  one  instance  the  mud  sheet  was  cracked 
on  both  sides  of  the  fire  door,  as  shown 
in  Fig.  8,  and  a  small-sized  Niagara  was 
streaming  down  the  front  of  the  boiler. 
i  same   detect   had   de- 

and   a   repair   had   bun   tried   by 
calking    copper    into    the    crack,    but    this 
able    job   did   not   hold   and   con- 
sequently the  boiler  was  put  out  of  com- 

IIow    many    of    1:  are    op- 

erated day  after  day  under  such  condi- 
tions is  a  query,  but  it  would  stem  that 
a  kind  providence  watches  over  men  who 
unhesitatingly  jeopardize  their  lives  with 
unsafe  boilers. 


Frool  View  ot  Boiler 

IE    I't.ATF. 

front    flat    surface    is 

ut    that 

more  pr  -  should 

be  taken  than  in  the  case  of  the  upright 

boiler,  a 

the  hot  fire  on  the  grate,  and  covered  at 
best  with  only  a  few  inches  of  v. 
i  t    that    scale   and    mud    are 

to  be  avoided.  If  not.  the  crown  sheet 
will  become  burnt  and  when  the  plate 
has  become   n  ugh,   the   stay- 

bolts  will  pull  out  and  an  explosion  occur 
with   a    result   similar   to   that    si 


Some  Trouble  with    Motor    Drive 


By  S.  Kirlin 


When  adding  more  motors  to  the  equip- 
ment throughout  the  factoi 
nect    them    to    the    nearest    circuit    which 
happens   to   be    handy,   and    then 
why  they  fail   I  :   results.     The 

are  that  the  circuit  is  already 
carrying  all  the  current  it  can  and  hold 
up  the  voltage  at  the  motor  terminals, 
and  the  addition  of  another  one,  even 
though    :  may  be   suffi- 

cient  t"  n    the   circuit 

poor   service,    especially   sn    in   case   of   a 
heavy   load   coming   on   two   or    n 
them    at    the    same    time,    or    in    1 
starting  one  with  the  others  running. 

When    the    speed    of    a    direct-current 
ly   with    an   increase 
er  all  connections  carefully 
and    see    that    they    are    tight  ;    then    see 
that   the   commutat'  tnd   clean, 

and   that   the  brushes   make   good  contact 
in  the  I  '.  :  next  at- 


tach a   1  the  ti  rminal 

that  the  voltage  is  within 

of  maximum  with   full  load    If  i> 

located   in   an; 
shifting    the    brushes    in    ;m    opp 
rection  to  the  direction  of  rotatii 
armature  until  tin  \    show    signs  of  spai 
ing   with    a    light    load.      In    som 

I    rtii  11    1  if   the   magnetism 
the   armature   at    heavy    load,    is    Mifficii 
to  cause  the  speed  to  fall  considi 

k  as  tl 
will    run    without     sparking    with 
load.     This  drop  in   spud  can  take  pi; 
in    some    type  1  -    and    still   1 

cause  enough   sparking   at    the  brushes 
indicate  the  true  cause  of  the  tri  • 

A    motor    will    sometimes   can 
if   attached    rigidly    to   a    wall   or  ccili 
where   there    is   any   gnat    amount  of 
bration.     The  writer's  attention  was  cal 
to   an    incident    of   this    kind    in 
■  where   motor  drive   was   used,   in   whicl 
motor    was   attached    to    thi 
distance    from    any   point 
directly     underneath     a     machine     Oil 

bove,   which   ran   at    practically 
same     speed  I    ir.       When 

motor  was  started,  it  was  foul 
brate  and  spark  badly.  Thinking 
armature  was  out  of  balance,  the  el 
trician  spent  several  days  experiment 
with  it  in  an  endeavor  to  balance 
but  only  succeeded  in  helping  it  to 
slight  extent.  While  he  was  working  w 
it  a  short  time  after  starting  up  1 
morning,    the    belt    which    drove    the   1 

hine  "ii  the  next  door  broke,  and 
as  this  machine  stopped  the  mot.  1 
sparking,   and   ran   with   very  little  vib 
tion.     This  gave  him  a  clue  to  the  ca 
of  the  trouble:  the  vibration  of 
with    cither    the    motor    or    the    mach 

tie    was   not   gl 
on   account   of   the   motor   bciivj 
rigidly   to    the    ceiling    directly   under 
machine,    the    vibration    when    both    w 
running  was  sufficient  to  cause  thetrou 
\s    it    was   not   practical    to   place 
port    under    the    floor    at    this    point. 
trouble   was   cured   b\    pi 
of  rubber  about   an   inch   thick  urn 
support  where  the  motor  was  attached 
the    ceiling. 


\,    evidence    of    the    complete 
tion   that   angle-compound   high-speed 
gines    are    giving,    the     \meric:'i 
Company,  of   Bound   Brook,  X.  J 

for    two    500-liorsepower    ant 

ning    centrifugal     pumps    of    the    I"' 
borough    Rapid     Transit    Compati 
der   is   the   result 

performance   of   similar  engines 
-on.     Bloomi- 
,      have   installed  a  400-ho  - 
ngine   of  the   same  type. 
lighting    units   installed   in  the  )■■ 
nord    apartments    are   now    in    continu  s 
tion. 


ember 
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Setting   the    Valves   of   the   Twiss   Engine 

An    Old-time    Engine    of    Peculiar    Design,   Having   a    Valve  within  a 
Valve,  the  Closing  of  the  Steam  Valves  Being  Accomplished  1>\  a  Spring 


the   pa<t    Power   lias   described   the 
led    of    setting    the    valves    of   many 
of    which    arc 
now  madi  rticles  attracted 

inch  attention  and  interest  iliat  back 
hers  were  soon  exhausted,  which  led 
kse  articles   being   compiled 


strip  inclosing  a  balancing 
the  exhaust   cavity. 

The    valve    drivers    eng 
crate      the      valves     by      means 
shown  in  Fig.  .,.  win 

in   the  drivers.     Thi 
of    the     main     drivers    are    hollow     and 
journalcd  through  the  long  bonnets  of  the 


:  IC    CUTOFF    ENGINE 


valves   vib  igle  plain 

valve,  and  control   the   steam  adm 

valve    drivers    have    amis 
■"Mi    ilieir    outer    cuds    by    which 
d   i"  and   vibi 
get  her  with  the  valve  crank  in  their  open 
A   suitabl 

striking  tripping   cam  which  is 

■ 
point   of   cut    off,   which    i>    from 
half  stroke. 
The  cutoff   valve   is   closed   bj    a    spiral 
I  of  which  is  connected  with 

ed    w iili    a    hollow 
which   incloses  the  spri 
to   the   i  :<ni   by   a    set    screw  ; 

this  pro\  ii  adjusting   the 

tension   "i    the   spring.     The   opening  of 

the  arm  of  thi 
which    by    the   contin       I  of    the 

main-valve   crank   opens    the   cutoff   valve, 


...  as  a  result  of  a  query,  it  was 

g      the 

■he   Twiss   automat 

ii"t    included    in    this    hook    of 

there    arc    quite    a 

-  of  this  type  in  operation 
information  <i     for 

ho  are,  or  maj    h 
''»ni.     Fig.   i   show  s  the  general 
gn  of  the  valve-gear  side: 

•>roceeding    with    the   valvi 

called    to    some    of   the 
.   which  are  n 
ore   the   valves   can 
set. 
is     admitted     from     the     steam 
the     main     valve 
the     cutoff-valve     chambers,     which 
ded    with    two    nearly    op] 
I    g.     _',     thus     sccurin 

calve.     The  valve, 

is    sufficiently    off   the  center  to 

■    it   is   propi  by   the 

arrangement    sc- 

ble  opening  of  the  cutoff  valve 

a   given    travel,    and    these    op] 

i:    steam    to    corresponding    in- 

-  in  the  main  valves  into  a  pass- 
within    its    annular    body    connecting 

i  the  external  main  steam  port, 
he    usual    exterior    exhaust    cavity    is 
"'1  in  the  main   valve  and   adapted   to 
steam  and  exhaust  ports,  and  is 
i"ly  balanced   by   packing   rings   and   a 


ON    AND  VALVES 


valve    chamber,    with    a   crank    oi 
arm   keyed   upon   their   outer   end 
cranks    are    connected    by    an    adj 
connecting   rod.   and    operated    by   an   ec- 
centric  on    the   main    shaft    by    m 
suitable  connection.    This  allows  of  disen- 
■     ine    can    be    re- 
versed  or   worked   by   hand.      Both   main 


valve,    an    air    cylinder    is    secured    to    the 

main-valve    crank    and    vibrates    with    it. 

An  air-tight  piston  i-  fitted  to  it  and  con- 

"    valve  arm.  which  in 

a    portion    of   the   air   in 
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.  ■    .     ■ 

;hts    from    the 
j  its    being    si 

With 

.  i  ir   the  direc- 
readilj 

■ 

erne,    re- 
ii.  .Hint,   when   two   marks 
will  be  seen  on  the  main-valve  scat.   The 

irk  is  in  line  with  the  sti 

and    the    lower    mark    with    the    exhaust 

the  steam  p..rt.     Upon  the  end  of 

the    main    valve    will    also    be    seen    two 

marks,  the  upper  mark  being  in  line  with 

:n   edge,   and   the   lower   mark   in 

th   the  exhaust   edge   of   the   main 

\   mark  will  also  be   seen  on  the 

the  cutoff  valve  and  another  on  its 

'.hen    the   marks   are    together   the 

dve    is    just    beginning    to    open. 

Tin     amount    of    lap    of    the    tvv 

valves  when  closed  should  be  about  3/16 


posite  end.  s..  that  the  last  link  will  hook 
arm  with  a  clearance 

•     1    10    nub.       1"    sel    the 
end,  block  the  governor    »4  inch  high,  and 
repeat    the    operation. 


The 


Bethlehem    Gas    Engines    for 
the    Standard    Oil  Plant 


The     S  I         pany     recently 

purchased     from     the     Bethlehem     Steel 
Company,    two    750-horsepower    double- 
acting  g  to  run  on  oil  distillate 
gas  at  the  Hay  Way  refinery,  dri1 
ternators    in    parallel.      These    conditions 

have    been    gi'.  able    study    and 

experiment  by  C.  II.  Haupt  and  Warren 
H.  Miller,  the  Standard  ()il  engineers 
They  have  four  largi  of  othei 

make  running  in  parallel  at  the  Phila- 
delphia refineries,  the  engines  being  of 
1.  direct-connected  to  360- 
kflowatt  25  cycle  three-phase  alternators. 
These  engines,  after  much  alteration,  run 
in  parallel  on  distillate  gas  and  do  about 
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a    10-inch   and   5/16   inch    for   a 
16-inch  cylii 

dve,  adjust  the  length 
of  the  connection  between   the  main-valve 
crank,   or   arm,   so   that   about   two-thirds 
■  of  the  main  valve  will  be 
on   the   steam   side  and   one-third   on   the 
-team    p.,rt.      Then 
the  length  of  the  eccentri. 
that  the  main  valve  will  travel  equal  dis- 
tance   each    side    of    a    central 

ntric  90  degr. 
of  the  crank,  with  the  crank  on  the  center, 
ric  in  the  direction 
in.  which  the  engine  is  to  run,  the  amount 
of  lap  and  lead,  and  secure  it  in  that  posi- 
tion. 

•  the  tripping  device,  block  the 
governor  ~H  inch  high  and  move  the  en- 
gine over  so  as  to  bring  the  eccentric  in 
its  extreme  position  nearest  to  the  cyl- 
inder. Then  block  up  the  cutoff  crank 
on  the  head  end  of  the  cylinder,  or  end 
farthest  from  the  engine  crank,  and  ad- 
just the  trip  rod  for  that  end  so  that  it 
will  just  trip.  Without  changing  the 
position  of  the  eccentric  adjust  the  posi- 
tion   of   the    stationary    stop    on    the    op- 


as  well  as  the  average  producer-gas  60- 
cycle  plants.  The  gas  is  violently  ex- 
plosive, developing  about  700  pounds 
initial  pressure  per  square  inch,  and  is 
subject  to  frequent  backfires,  and  to  oc- 
casional pro-ignitions  of  such  violence  as 
to  shear  off  crank  pins  11  inches  in  diam- 
eter and  twist  the  main  shafts  off  short 
at  the  revolving  field  magnets.  These 
disturbances  have  bei  eliminated 

by  a  careful  selection  of  the  gases  allowed 
in  the  power-house  gasometer,  but,  aside 
in  m  them,  parallel  operation  at  Phila- 
delphia i-  not  satisfactory, 
principal  the  governors  have 
the  same  defect  usually  found  in  natural- 
gas  and  producer-gas  engines  driving  al- 
ternators  in   parallel — they   are   too   slug- 

uice  occurs,  such  as 
a  backfire  or  a  premature,  the  engine  has 
instantly   a  powerful   retarding   force   im- 

t  is  in  p  irallel  with 
the  other  machines,  it  cannot  easily  fall 
out  of  step,  and  the  result  is  that  it  not 
only  passes  its  whole  load  over  to  tin- 
other  generators,  but  itself  becomes  the 
recipient  of  enormous  "synchronizing" 
currents,  making  it,   for  the  time  being,   a 


.hi   the  other   1 

it-  governor  is  subject  to  no  such  ele 
trical  restraint  and  so  it  goes  right  alio. 
■  mil  opens  both  the  air  ami  ga~  pur 
wide— far  t....  wide  to  counteract  the  .h 
turbance.  Meanwhile  the  other  engines 
parallel  haw  had  this  extra  load  suckle 
lv  thrust  on  them,  an  1  .  ne  of  them 
-  in  to  backfire  and  create  a  second  di 
turbance.  The  original  engine,  with  i 
governor  thrown  wide  open,  gets  pmbab 
four  or  live  full-charge  explosions,  ai 
lost  of  the  energy  in  the  llyvvln 
since  it  cannot  accelerate  without  draggii 
the  whole  plant  with  it  electrically.  Tl 
shows  up  in  the  other  machines  in  t 
form  of  heavy  cross  currents  which 
over  to  them  from  the  temporarily  fi 
machine.  As  the  second  machine  li 
backfired  and  is  following  along  with  t 
same  sequence  of  disturbances,  the  sur 
ing  in  the  whole  plant  may  be  Vi 
violent,  and  may  or  may  not  quiet  dowi 

In  order  to  handle  such  a  gas,  thei 
fore,  the  governor  must  be  very  prom 
powerful  and  exact,  with  no  tendency 
overtravcl,  and  sensitive  enough  to  f 
low  promptly  and  check  the  various  fore 
tending  to  change  the  speed.  A  furtl 
desideratum  is  to  minimize  the  tendet 
to  wire-draw  on  light  loads  pos-. 
a  mixing  valve  with  ports  which  ; 
gradually  closed  by  the  governor  as  I 
load  decreases.  Wo  are  informed  that  1 
Bethlehem  engines  are  equipped  with 
governor  mechanism  which  meets  th. 
requirements. 

In    general   design   the   new   engine  d< 
not  differ  much   from  the  prevailing  t; 
of  American  large  horizontal  gas  engi 
The     distance     piece     between     cylindt 
however,   has   boon   designed  with  a  vi 
tn  .the    easy    removal    of    either    the    f 
ward    ..r    the    rear    piston,    which    in    t 
engine   is   only   a   matter   of   a   few   hoi 
time.      The    cylinders    are    of   ca 
and   the  piston   is   also   of  cast   st< 
machined    all    over,    inside    ami 
piston  rings  are  of  cast   iron. 

The  governor  is  positively  driven  ft 
the   lay  shaft,   and  has  a  travel 
7  inches  from  full  load  to  no  load      i 
is  of  advantage  in  obtaining  close 
tion   because  the   selection   of  the 

on  for  a  given  load  is  much  m 
accurate  wdiere  the  governor  has  7  ini 
to  travel  over  than  when  it  has  only 
inch,  or  less ;  a  difference  of  Vt,  inch  m 
or  less  on  either  side  of  the  true  p 
tion  for  a  given  load  will  not  make  m 
difference  in  a  seven-inch  range,  whei 
it  makes  an  enormous  difference  if 
whole  travel  of  the  governor  rod  is  • 
an  inch. 

The      greatest      improvement     01 
Bethlehem    engine,    however,    lies   i» 
mixing   valve.      The   mixture   is 
by   the   governor,  of  course,   righl 
inlet  valves  of  the  cylinders.     The  mi:  e 
valve    is    so    constructed    and    contr. 
that  the  quantity  of  mixture  and  the  I" 
of    admission    are    varied    simultaneoltt 
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.   ivernor    to    suit    varying    I 
u  this  by   an   extremely    simple   device 
;    the   inlet   ports   so  as   to   utilize 
mtal    component    to    vary    the 
lb  during  which  the  valve  is  full 

ad  the  port  is  open  wide  and 

luring   the   entire   downstrokc    of 
■..ilve.     At   half  loud   it   is 
■fat  Yt  of  the   time   and  the  opening   is 
t  the  maximum  at  each  stroke. 
ads   the   port    is   still   open   con- 
thus      avoiding      wiredrawing. 
time   it   is   open    is   but   a    fraction 
ke.      The    Bethlehem   engine    is 
,     in    this     lime     feature    of    the 
ilve.   as   the    Westinghouse    Ma- 
nipany    has    lately    introduced    a 
levice.    of    which    the    first    is    on 
inch    engine    at    the    Standard 
ind    Cable    Company's    plant    at 
iboy,   X    J.      Here  the  ports  are 
re    and    the    time   of   opening    is 
eccentrics  on  a  shaft  actuated  by 
-nor. 
the  minor  improvements  in  the 
Btlehem    engine    may    he    mentioned    a 
t  pressure  lubrication  applied  to 
.:  parts;  means  for  automatically 
the  proportion  of  gas  to  air  from 
ral  point :  and  means  for  varying 
"f  ignition  to  suit  varying  pro- 
f  mixtures.    This  latter  consists 
1  plate  on  which  are  plotted  em- 
■>.ese  points,  and   then   a   slot   is 
big    through    the    curve    of    the 
I  he  end  of  the  timer  rod  has  a 
wing-nut   by   which    it   can    be 
any    desired    point    in   the    slot. 
<     well   known,   there   is   a   one   best 
ignition   for  every  possible  mix- 
the  economy  resulting  from  hav- 
■ning  and  mixture  exactly  suited 
orth  providing  for. 

the    general    simplicity    and 

«ul  number    of   the    moving    parts,    an 

he  speed  over  usual  practice 

l»  en  found   feasible.     The   Standard 

_x.S2   inches   and   run 

•ions   per   minute.      Because 

-ses  increase  as  the  square 

150  revolutions  per   minute 

-idered  the  limit  for  such  an 

th  a  40.000-pound  flywheel.    The 

-y  engine  runs  at  185  revolutions 

vith  the  same  cylinders  and  a 

1.    and    it    is    a    very    quiet 

'-running  machine. 

■ors    for    the    Standard    Oil 

General   Electric   three-phase 

ted  at  700  kilovolt-amperes. 

;    is  25  cycles.     In   selecting 

'    a    kilovolt-ampere    rating 

r°'n.itely  equal  to  the  engine  horse- 

rjX  ndard   Oil   engineers   were 

■'•"'  ■>■  the  results  of  long  experience 

"ial  plant  alternators.     Their  rea- 

y  be  summed  up  as  follows:     The 

nteing  far  more  expensive  than  the 

:":'-.  the  generator  should  be  large 

'  utilize  the  full  capacity  of  the 

^.including   overload,    without    ex- 

■**  eating.    As  the  engine  has  a  ca- 


pacity   of   20   per    cent,    overload    and    the 
power  factor  of  an  industrial  plant  seldom 
85  per  cent.,  the  generator  should 
be    fully    as    large    in    kilovolt-amp 
the  engine  is  in  horsepower  or  else  it   will 
■ng   before   the   engine   gets   tired. 
With    ga<    engines    in   parallel    a 
generator     exciter     is     an     extremely     un- 
stable   factor    to    introduce    into    the    chain 
of  power  production,  because  it   fluctuates 
on    with   the    disturbances    in    the 
power    house    at    the    very    time    when    it 
should   remain   fixed  and   stable.     The  ex- 
citer unit  at  Bay  Way  is  a  ioo-horsepower 
Harrisburg  simple  engine,  direct-.   11 
to  a  62 '  j-kilowatt,   [25-volt  Westinghouse 
compound-wound   dynamo.      As   an    emer- 
gency spare  there  is  a  65-kilowaii 
generator   exciter. 


Too  Much  Cooling  Water  on   a 
Steam  Condenser 


By  H.  Win, am. 


An  abundance  of  cooling  water  cer- 
tainly is  a  desirable  asset  in  an  ice  plant, 
as  it  gives  a  chance  for  economy  in  op- 
erating the  compressor ;  but  I  have  noticed 
an  instance  where  this  advantage  was 
turned  into  a  source  of  loss  and  trouble. 
Looking  over  a  well  equipped  and  other- 
wise well  managed  60-ton  plant  connected 
with  cold  storage,  I  found  that  the  am- 
monia condenser  was  placed  lower  than 
the  steam  condenser,  and  two  streams  of 
water  were  pumped  from  the  adjoining 
creek.  I  was  further  surprised  at  the 
amount  of  water  flowing  from  the  steam 
condenser  and,  dipping  a  finger  into  the 
stream,  found  it  to  be  at  about  blood 
heat,  or  well  below  110  degrees  Fahren- 
heit.  This  caused  me  to  do  some  figuring: 

Sixty  tons  equals  120,000  pounds,  re- 
quiring about  1000  B.t.u.  per  pound  to 
be  condensed  and  cooled  down  to  a  safe 
temperature  of  about  190  degrees,  or  a 
total  of  120.000,000  B.t.u.  per  day.  Sup- 
pose the  cooling  water  enters  the  con- 
denser at  a  temperature  of  70  degrees 
and  leaves  it  at  180  degrees,  carrying 
away  110  B.t.u.  per  pound.   It  will  take 


pounds  of  cooling  water  in  twenty-four 
hours.  In  this  condenser  it  was  raised  to 
only  no  degrees,  and  consequently  the 
distilled  water  cooled  down  to  about  120 
requiring  1070  B.t.u.  per  pound  or 
120.000  X  1070  =  128,400,000 
B.t.u.  per  day.  The  cooling  water  could 
be  used  only  through  a  range  of  40  de- 
grees, and 

128,400,000 

— — ■ =  3,210,000 

40 

pounds   of  it  was  needed   in   twenty-four 
hours,  or  an  excess, of  2,119,101   pounds. 


This  quantity  of  water  had  to   be   pumped 

to  a  bight  of  t«i  feet  needlessly. 

Dividing 

■.  1  [9,101 

I  ,  ;.  , 

to    to    gallons    per    minute.     To 

raise    [84   gallons   of   water    ; 

feet   requires  nearly  3  horsepower,  theo- 
retically, and  as  pumps  are  1  1 
umption   this   might   amount 
:   500  pi  iunds  1                      lay.    The 
distilled  water  flows  from  the  condenser 

to     the     reboiler     and     needs     her.,  it 

has    been    cooled    down    70    degrees    more 
than  neci 

120.000  x  70  =  8.400,000 

B.t.u.  of  additional   heat.     To   supply   this, 

■'.(XX) 


960 


=  8750 


pounds  of  live  steam  will  be  required,  at 
an  expense  of  about  1100  pounds  of  coal 
per   day. 

The  waste  of  coal  due  to  the  excess  of 
cooling    water    used  im    con- 

denser counts  up  to  about  1600  pounds 
of  coal  per  day  and  must  l„  considered 
a  total  loss,  as  cold  storage  is  connected 
with  the  ice  plant  and  all  the  distilled 
water  from  the  exhaust  steam  cannot  be 
frozen.  If  the  overflow  from  the  am- 
monia condenser  could  be  used  and  only 
an  adequate  amount  of  it  turned  on  the 
steam  condenser,  so  as  to  raise  the  water 
leaving  it  to  180  degrees,  a  saving  of 
more  than  a  ton  a  day  could  be  effected. 

Water  coming  from  the  steam  con- 
denser was  used  for  thawing  the  ice  cakes 
from  the  cans  in  two  tilting  and  sprinkling 
devices.  These  did  not  work  well,  as  the 
sprinkling  water  was  too  cold.  1 
nine  300-pound  cakes  had  to  be  dumped 
by  each  outfit  every  hour,  and  whenever 
a  can  did  not  release  its  cake  on  time  the 
ice  pullers  would  help  with  kicks,  clubs 
and  crowbars.  The  ice  in  the  sti 
was  clear  and  almost  free  from  cores, 
but  I  noticed  a  number  of  cakes  which 
showed  signs  of  salt  water,  due  to  leaks 
in  the  cans  which  most  likely  were  caused 
by  abuses  on  the  dumping  stand. 

Considering    that    this    negative    result 

of  about 

of   eoal   a   day,   it   will   be  evident 

that  the   reasonable  use  of  cooling  water 

on    the    steam    condenser    is   an    important 

item   in  the  management  of  an  ice  plant. 


In  his  forthcoming  message,  the  Presi- 
dent   will    make    several    definite    sugges- 
tions   for    the    continuance    and    1 
of   the    Admin:  tion   and 

reclamation    policy.      He    will    reci 
relief  for  some  of  thi  that  have 

been  suspended  because  of  the  illegality 
of  the  undertakings.  Hi 
program  also  will  include  continued  con- 
trol by  the  Government  of  its  water- 
power  sites  and  of  the  coal,  oil  and 
phosphate  lands  in  such  a  way  as  to  pre- 
vent the  use  of  these  natural  resources 
by   monopolies. 
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The    Operation   of    Inclosed    Arc    Laims 

Multiple,  Series  and  Series  Multiple   1  )  pes.     1  heir  Construction,  Method 
of  <  Operation,   How   to  Care  for  Them  and  Troubles  to  Be  Expected 


BY       R. 


H. 


FENKHAUSEN 


tant-cur- 

■ 

rnating- 

will  iiat  current 

to  the  supi  ■ 
nd   illuminati  direct- 

current  arc  lamp-,   their   use   is   advisable 
current  is  available, 
rincipal  difference  in  the  various 
mentioned  is  in  the 
!   of  the 


•-  armature  is 
laminated  and  the  m  n   wound 

on   noni  ns   which 

will   be  explained   later  on  in   this  article. 

The    Multiple    Lamp 
'Phis    type    has    but    one    magnet    coil, 
which  is  conni 
and  the  operation  of  this  lamp  is  as  fol- 

A  hen   the  current   is   first    turned 

magnet  coil  is  energized  and  at- 

its   armature,   which    rise-. 

the   clutch   C'   to    raise   the   upper   carbon 

and  strike  the  arc.     The  carbon  continues 


minutes   and    is    tin 

I 

I        eries     lar 
show  n    in    i  ig     |   and   the   al 
rent    lamp    in     Fig.    5.        I 

and    the   length   of   the  an 

have    nn    effect    on    the    magnet    Btl 

which  :s  proportional   in  the  turns 

Coil     'lime-      tlv  1     ■ 

quantities     are     fixed.       Til 
therefore    has    a    series    coil    tend 
.   and   ni   addi 


FIG.    I.     TYPES    OF    INTERCHANGEABLE    LAMP    MECHANISM 


if  lamp    that 

imply  by 

tew   intercli. 

The  amp     is 

2    and 

lamp    in 

i  arma- 
rrent  lamp  has 

the  arm 

The  alternat- 

a   reactive 
its  voltag  ;.  by  which  the  lamp 


nd  the  arc  to  1  mil  suffi- 

cient   r<  ntrodui  ed     into    the 

aken   it   that   it 
cannot    cause  iration    of    the 

The     mechanism      remains      in 
equilibrium  until  tin  ipti  m   of  the 

•     ns  ili. 
further,  weakening  tl  !  all   w- 

,     ntil  thi 
current  value   is   reached.     The  armature 
continues  to  lower  the  carbon  as  it  hums 
until    the    limit    of 
:   the  arc  will  then  be  broken,  the 
armature    will    drop    and    the    arc    he    re- 
established just  as  it  was  when  the  cur- 
rent  was   first  turned   on.     This   1 
operation  :i     in    every    ten    or 


turned         "s^' 


fine-wire  shunt   coil  connects 

When    the    current 
carbons  are   in   contact  and 
short-circuited,    which    allows    tli    •' 
coil  to  attract  its  aril 
the   upper  < n 
arc. 
drop   across    the   arc    increa 

hunt    coil    until   at  tln'iffK^ 

tl   r     pulls     of     tl 

each   other,   and 
mains    in    a    state  "of    equilibrium 

unption   of  tl 
the    arc.    the    shunt    coil    ovi 
■  !    brings  the 
■■iit:!    the    former   I 
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Ti   until  the   limit 
:he   armature    is    reached,    at 
i  the  arc  is  broken  and  reestablished 
ips    must    have 
t-out  device  which   short-circuits  the 


■    re     always     i 

will   he 
rwise   the   c:irli- <n   h 


All    gli 

■    trim- 
i    prevent    ti- 
ls  mi- 


• 


fi-rfS-LS 


i   ••RRENT     MUL- 
TIPLE   LA  MI' 


FIG.    .1.     ALTERNATING-CURRENT 


RRENT     SI  RIES 

LAMP 


ALTERNATING-! 
LAMP 


liable    to    be  the    ab- 

ni  rmal  consumption  i 

formation    of   a    crater    thereon 
will  result  in  most  of  the  light   being  re- 
inst    the   ceiling   instead    of 
down   when'   it   is  n 

rmining   the   polarity   of   the    cir- 
cuit are  not  at  hand,  place  the  two  lines 
salt    water.      The    largest 
number  will    arise    from    the 

wire. 
Arc  lamps   si 

i    wire    in    addition    to    the 
one    at     I  the    lamp,    a: 

lamp   should  be   protected  by  an    it 

capacity    when    used 
on     constant-potential     circuits.     If     de- 
is  placed  on  the  main  ft 
plying  a  1  p  of  lamps,  it 

sible     for    one    lamp    to    be     completely 
blowing.    Two 
approve  E    arc-lamp    suspen- 

sion are  shown  in   Fig.  8. 

Cake  of  Lamp 

ration    of    an    arc- 
lamp  installation  lies  largely  in  the  hands 
of  the  trimmer,  as  there  are  many  little 
which    will    cause    trouble    unless 
carefully    attended    to.      The    inn- 

h    trim- 
ming  and    inspected    for   nicks   or   cracks, 
arc  is  supposed  to  hum  in  a 
~KI& _-  ]Wk*r.         practically  air-tight   inclosure  and   even  a 

small   leakage    of   air   will    material' 
to   the   circuit    without    regard    to      crease    the   life    of   the    carbons   and   also 
".   as   both    carbons    are    consumed      make    thi  of    the    lamp 

same  rate  and  burn  to  similar  This  is  best  shown  by  the  fact  that'  a 
Fig.  6.  The  carbons  of  direct-cur-  lamp  having  150  to  200  hours'  life  with 
imps  are  consumed  at  different  an  inclosing  globe,  will  burn  out  in  about 
he  positive  being  consumed   twice     ten    hours    without    it. 


of    trouble    and    thus    pre- 
m    of    the   circuit. 

power-circuit    lamp 
me     as     the     series 
difference  being   that   the 
it -circuit    the    lamp, 
instead, 
le    current    value    constant 
'.amps    in    circuit.       These 
I    whenever    it    is    1* 
lamps    in    -erics   on    jjo-. 
1  440-.    or    live    on    550-volt    con- 
tential  circuits. 
1  lamp-  must  be  opei 

tential     alternating-current 

miplished     by 

g-current    multiple    lamps 

with  a  three-,  five-  or  six- 

rmer. 

■"oixters    on    Installation 

may  be  con- 


the  globe   ft 

lower    holder    when    trimming    the    lamp, 
hut    if    the    globe    is    removed    a    new    as- 
should   lie   placed  under  the 
insure  a   tight    joint   at   the  bot- 
tom.    In   lamps   bavin 

re   must 

on  the  globe  and  without  too  much  pres- 

will   crack    as 

the   best    grade    of 
be    used    and  be    carefully 

d,    and    all    showing    hard 

ther  inequali- 
ties,   rejected.      Direct-current    lamps    use 


3CZZJ 


><^ 


ywvr..v.r. 

FIG.   8.     MF.T1I  .HINT,    LAMPS 

solid  carbons,  but  alternating-current 
lamps   1:  ilid   ■  ar- 

bon.   the   short  carbon 

forming  the  lower  carbon  for  the  next 
run  in  all  types  of  lamp.  Each  manu- 
facturer of  arc  lamps  sends  full  instruc- 
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-  the  operation  of  his  lamp  with 
each     shipment,     and     these     insl 
should   '  I,  particularly 

r  length  "i 
• 

k   plate. 

bight  of  the  arc.  and 

long  an 

in  the  destruc- 

•!u     lower    carbon    holder    unless 
!  in  time. 

uld  be  firmly  screwed  into 


CARBONS 

the  holders,  especially  in  alternating-cur- 
rent lamps,  for  the  vibration  may  loosen 
them     enough     to     allow     their     slipping 
through     the     holders     and     resulting     in 
■   damage  to  the  lamp. 
When   the   arc   reaches   a   hard   spot   in 
the  carbon,  the  arc  will   shorten   and  the 
carbons   will   give   off   sulphurous 
which   will   stain   the   inner   globe  a   dirty 
brown.      Figs.   9   and    10    show    enlarged 
r   the  ends  of  good  and   hard  car- 
The  good   carbon    will   burn   to   a 
little  group  of  seven  convex  pads,  having 
a    dull    appearing    surface,    but    the    hard 


carbon  will  burn  into  innumerable  little 
pits,  and  the  surface  will  be  glos-y  and 
of  a  metallic  tinge  due  to  the  impurities. 
This  condition  is  not  as  noticeable  on 
direct-  as  on  alternating-current  lamps, 
and  it  is  to  the  latter  that  the  above 
description   refers. 

The   globe    equipment    of   a    lamp    will 
naturally  be  governed  by  its  location,  but 
for  general  use  the  light  opal  inm 
is  used,  an  opal  outer  globe  being  added 
for    indoor    service,    and    a    clear    outer 


1  :thcr    with   or    without    reflector, 
•    of  doors. 

Troubles    Common    to   the    Arc    Lamp 
Most    of    the    troubles    encountered    in 
the  operation  of  inclosed  arc  Ian 

be    found    .In.  1    adjustment, 

badly  titu  d  globes,  poor  cat 
dashpots  and  defective  clutches.     Before 
installation  all   arc   lamps   should   be  ad- 
justed   for   the   proper   arc   voltage.     This 
usuall)    is  from  ;o  to  75.  and  should  be 

measured  directly  across  the  arc.  as 
shown  in  Fig.  11.  no  reading  being  taken 
until  the  lamp  has  burned  at  least  ten 
minutes  to  allow  the  carbons  to  burn 
to    shape. 

The  dashpot  is  to  keep  the  arc  stead] 
under  Midden  voltage  fluctuations,  and 
also  to  prevent  the  lamp  from  "jumping" 
violently  when  first  tunnd  on.  Dash 
pots  are  made  in  both  the  compression 
and  vacuum  types  and  are  one  of  the 
greatest  sources  of  trouble  in  an  arc 
lamp.  They  should  be  wiped  with  a 
clean  dry  rag  occasionally  and  never 
given  the  slightest  particle  of  oil  under 
any  circumstances.  If  a  lamp  "jumps" 
and  cannot  be  stopped  by  extinguishing 
and  relighting,  the  dashpot  should  be  re- 
moved,  wijied   clean,   and   the  little  check 


FIG.    13.     TYPES   OF   CLUTCH 

valre  inspected.  This  will  probably  be 
stuck  and  should  be  cleaned  in  gasolene, 
hut  if  the  valve  is  all  right,  the  piston 
has  probably  worn  loose  and  a  new  one 
should   be   supplied. 

In  blacksmith  shops,  foundries,  etc., 
arc  lamps  are  burned  only  for 
overtime  work  but  must  be  kept  ready 
for  immediate  use,  it  is  a  good  idea  to 
light  each  lamp  every  day  and  allow  it 
to  burn  for  one  or  two  minutes.  This 
will  prevent  the  gases  from  the  fires 
forming  scale  on  the  mechanism  to  inter- 
fere with  in.  The  dashpot  es- 
pecially is  benefited  by  this  system,  as 
any  scale  forming  inside  the  cylinder  will 
be  wiped  out  daily  by  the  piston,  before 
it  has  a  chance  to  harden  and  prevent  its 
motion,  see  Fig.  12. 

1  r  source  of  trouble  is  the  clutch, 
several  types  of  which  are  shown  in  Fig. 
13.  Two-part  metal  clutches  are  shown 
at  A  and  B,  and  the  porcelain  washer 
type  at  C.  If  the  two  parts  of  the  metal 
clutch  do  not  operate  freely,  due  to  dirt 
or  to  burning  caused  by  the  breaking  of 
the  upper  carbon  lead  and  the  con 
carrying  of  current  by  the  clutch,  the  car- 
bons may  fail  to  separate,  and  as  a  re- 
sult the  lamp  will  burn  out.  The  porcelain 
washer  clutch  is  not  subject  to  this 
trouble,  but  is  often  broken  when  a  de- 


fective    dashpot    causes    severe 
ef  the  lamp. 

I  r<  uble   from  the  windings  burningmt 

■lily    decreasing,    due    to    tin 
1  ed   wire   or  edgew  1 
coils   with   fireproof   insulation,   .. 
makers    guarantee    their    lamps    nil! 
burn    out    even    with    the   carbon: 
together. 

Tin     coils    of    alternating-current   lip 
are    always    wound    on    insulating 
which   become  brittle  if  the  coil   li 
and    cannot    be    rewound.       If    tin 
man      does     not      understand 
about   alternating  currents,   he  is  lia! 

replace    the    original     s| Is    with 

ones,  which  would  act  as  .1     hurt 
cci  ndary  to  the  coils  and    genet  ati 
cient   heat    to    burn    them    out   in   a 
short  time. 

Arc   lamps   should   not   be   relip 
mediately     after     they     have     been     cin 
gtiishcd,  unless  it  is  absolutely  neceMr, 
as   an    explosive   mixture   often   exi- 
the  globe  a   few  moments  after  the  Li    ( 
is    extinguished,    due    to    the    inisi 
gas  and  air.  The  writer  lias  noted  s,| 
instances    in    which    every   inner   glul 
the  circuit   has   been    shattered   fron p 
cause. 


We   have   received   from   the   Wi-> 
Engine    Company    a    bulletin    devou 
Heavy     Duty     Corliss     Engines    ofll 
Belted   Type,    which    describes   their 
put    in    this    line    in    such    detail    th.i 
engineer    who    has    one    will    thorn 
understand     how     his    engine    is    pi 
gether' and  what  it  looks  like  when 
The    bulletin    is    handsomely    print' 
two   colors    upon    supercalendered 
and    in    addition    to    the    finely   illu* 
description  of  their  engine  contain 
power     tables ;     tables     giving    the    I 
dimensions   of   horizontal,    simple,  t:         - 
and    cross  compound    heavy-duty    etl 
for  belted  service,  rules  and  formul.|w 
finding     approximate     size     of    < 
engines,    indicated    horsepower    0 
gine     for    direct-connected     electric  ■ 
erator,    condensing    water,    etc. 
letin       is      inclosed       in      a       In 
"cloister"    cover     of    artistic    d 
clever    execution    so    arranged   as   tl 
ceive   additional    numbers   of  th< 
,-ind    with    broad    white    spaces    u 
binding  to  permit  the  possessor  to  ■ 
it  with  his  individual   filing  mark.     1 
be  sent  gratis  to  engineers  and  tl 
are    really    interested     in    the    piu 
placing  and  operation  of  steam  engi 


It  is  said  that  there  are  two  indept  M 
investigations  of  the  explosion  a,e 
Pabst  brewery  in  progress:  One  1  '"• 
Hartford  Steam  Boiler  Inspection^ 
Insurance  Company,  which  carne  I 
risk,  and  the  other  by  the  mayor!*' 
the  request  of  the  engineers'  associ  onS 
of  Milwaukee. 


rember  i 
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ontrollers     for     Electric     Elevators 

Mechanical    Control    Apparatus    with    Automatic    Motor    Starter.      A 
Complete    Explanation    of     Its    Operation    and     Wiring     Connections 

BY         WILLIAM         BAXTER,        ]R. 


lers  Used  with    Haughton   Me- 
chanical  Control   Elevators 
The  controllers   shown   in   the   halftone 
■us    of    Haughton    elevator    ma- 
ist    described    are   not   all    of   the 
me   design.      One    of    them    (shown    in 
is   the   same  as   that   which   was 
in  Fig.  22  in  connection  with  the 
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TO.    57.     REVERSING    SWITCH 

d^iption  of  the  Nock  &  Garside  single- 

:'  1  elevator  machines ;   this  controller 

the  J.  L.  Schureman  Company, 

P1  go.     The    controller    shown    in    the 

n    of    the    back-geared    machine 

is    the   type    that    is   generally 

the  present  time  by  the  Haughton 

Con  my  with  all  mechanically  controlled 

"tt'nes.    This  is  also  a  Schureman  ap- 

Pa^is.    and     its     appearance     is    better 


shown  in  Fig.  50,  illustrating  the  rheostat 
switch  and  the  main-line  switch,  both 
mounted  on  one  slate  panel,  and  lit;.  57, 
illustrating  the  reversing  switch.  This 
latter  switch  is  so  constructed  that  when 
it  is  thrown  to  either  one  of  the  running 
positions  it  is  firmly  locked  and  cannot 
be    jarr.  d  1  ition,      "1  he    way    in 

which  the  locking  part  of  the  apparatus 
works  will  be  clear  from  an  inspection 
of  the  drawing  Fig.  58.  This  drawing 
shows  the  switch  lever  to  consist  of  two 


switch  is  in  the  central,  or  stop  position, 
as  in  Fig.  57.  the  re  lUr-.  a' a'  rest  in  the 
grooves  «  a.  When  F  is  rotated  1>>  the 
sprocket-wheel  connection  with  I 
erating-  sheave  shaft,  as  was  shown  in  Fig. 
32,  one  of  the  rollers  0'  swings  the  switch 
lever  into  the  position  in  which  it  is 
shown  in  Fig.  58,  and  the  continued  rota- 
carries  it  into  the  position  shown, 
where  it  fits  into  the  curved  end  b  of 
the  casting  E  and  locks  the  switch  in  the 
running  position.     To  throw  the  reversing 


FIG.   58.     DETAILS  OF   REVERSING    SWITCH    CONSTRUCTION 


separate  parts  attached  to  the  casting  E. 
Each  one  of  these  parts  carries  contact 
brushes  that  lap  over  from  the  outer 
contacts  A  to  the  inner  ones  B,  and  the 
two  brush  mounts  are  thoroughly  in- 
sulated from  the  central  portion  L. 

The  switch  is  moved  by  the  rotation 
of  the  disk  F,  which  carries  on  the  ends 
of  two  arms,  rollers  a'  that  work  into 
grooves  a  a   in  the  casting  E.     When  the 


switch  lever  /.  into  the  running  position 
does  not  require  a  very  great  movement 
of  the  disk  F,  but,  as  can  be  seen  from 
the  drawing,  the  disk  F  can  be  rotated 
as  far  beyond  this  point  as  may  be  de- 
sired without  injuring  the  switch  in  any 
way.  This  relieves  the  switch  lever  L 
from  liability  to  strains  by  jamming  it 
against   a  stop. 

For  the  motor  to  start,  it   is  necessary 
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■ 

f    which 

contact 

two  rows 

upward, 


■I       N 


u, 


iii   the 

which  this  plunder  moves  upwai 
trolled  by  the  dashpot  /)  in   l"ie 
the    rheostat     -witch     h.i 

dtion  and  lias  en 
the  starting  resistance  a  stem  [> 
upward     from     the     upper     end 

a  resistance  into  tin-  cin 
solenoid    coil.       \t 

anothi  :  n      on      the     crosshe 

strikes    and    opens    a    switch    th; 
high    - 

ing  the  strength  of  the  current  ll 

vator    is    running.      The    current 
!   the   switches   in   the   rtinni 

e  is  tat 

of   this    fact    ' 

troducing      the      r<  ifter 

switches    have    readied    the    nun 

tions.      There      is      also      an      interlock: 

mechanism   between   the   main-lim 

.1/    and    the    rheostat    switch    of 

kind  that   when  the   i 

in     the     lowest      i ition, 

switch    cannot    be    closed,    even    if 
passes  through  its  magnetizing  o 

i  that 
motor   cannot   be   put   in   circuit   i 
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All  the  wiring  connections  between   the 
io    controller    and    t Ik-    line    arc 
.1  n    in   tlu'   diagram,    I  ig.    vi.   ami 
r  tin-   purpose    ol    fa<  ilitatii  - 

direction  of  the  current   in  each 
fS   is   indicated   b\    arrow    heads. 

•       (Mil- 

reversing  -witch     contact 
ill    the    armature,     the     cm 

'lie    same    directs  u.    lint    in    the 
connections  it  flows  in  "in    di 

r    forward    rotation    and    the    re- 
.'tion     f..r     backward     rot 
these  w  in  -  the  arrow    he 
point   in  both  directions 

[voiding    am    difii- 

inay   be   experienced    in    tracing 

t  am    a 

wiring  diagram   i-  presented   in 


P(  i\\  Ik    \\D    I  in     i 

w  ill  nol  start  up, 
In   stopping,   a-   already    explained,   the 
circuit    is    opened    onlj    at    the    main  line 

at     the    contai  I  switch.     The 

sparking  there.  is  reduced  ti 

bj   the  action  tic  blow- 

out that  in  the  diagram  i-  it 

the  motor  is  running  no  current 
flows  through  the  bli  wout  coil,  bul  in  the 
act  of  stopping,  the  end  contact  separates 
from  lever  /.  first,  and  from  this  instant 
until  the  othet 

a  current  il  B  and  tin  -  d 

the  magnetic  flux  that  blows  out  the  spark. 

contacts  is  nol  !.  but  the 

action   is  the   - 

This    diagram    also    shows    the    magnet 

B  M.     In   Fig. 

50    no    brake    is    shown,    but    the    binding 


Prima    of  Electricity 

d,    put    a 
rod    throi  -  111    the 

center    and    wind    insulated     wire    "ii    the 

spool    where    the    tin  ill)    was, 

have  a  crudi 

l.t     illustrates     this  Now, 

take  a  longer  piece  of  soft-iron  r.  .1  and 
the    letter    (J, 

as    indicated     in     Fig.     i|:    wind    insulated 

on   the   legs  of  the   (J,   and   the   result    will 
led    a    "horse- 

:      of    wire    must    be    conm 

way  that   when  cur- 
rent   is    passed   through    the   coils,   it    will 
in   one   direction  and 


i     £ 


T   o    ,v-,     "^vwyvv 


FIG.  6o.   SCHEMATIC  DIAGRAM   CORK!  ' .v| 


this    dr;  a  ing    the    switches 

actuating    magnets,    as    well    as 

ind  the   field  windings,  are 

Mated     diagrammatically     to     show 

•i   more   clearly,   and    Ioc.it 

plify  the   wiring   connections   as 

isible      All  the  switch  contacts 

•    and   all   the   wires  are   marked 

as  in  Fig.  59,  so  that  the  simpli 

'  diagram    is    a    key    to    the    other    one. 

switch    lever    is    shown    in 

f  the   running   positions,   and    it    will 

'  'ticed  that   the  current    from  the  line 

-   through   the  wire 

and  thence  through   the   switch 

ntact    i   and    the    wire    a; 

the     magnet     of    the     main-line 

the  wire  a'  and  on  to  om 

onnected    by   thi     -witch    S   and 

this   to   the    wire   a"   and   to   the 

Unless  this  circ 
line  switch  levers  /.   /.'  will  not 
■-    and    the    circuit    will    not    be 


which  the  wires  coming  from  the 
brake  magnet  are  to  be  attached  are 
shown  at  the  bottom  it  panel 

board. 


The  "Beagle,"  which   te   thi     irsl   of  i<> 
in     the     British 
naval    program    for    1S98-0,    has    i 

1   at   the  yards  of  John    Brown  & 
Co..  Clydebank.     The  "Beagle"  is 

and   i'i  feel  6 
deep.      S  led    by    turbine    ma- 

chinery    of     the      Parsons     type     actuating 
three    lines    of    shafting,    and    desi 
develop      u.oo-'  r       Steam      i> 

,  e   large   wati 
■     burning    coal    only.      The    trial 
speed  is  to  be  27  kn 
'  tons. 


■ 

-  -  will  hold  it-  third  annua 
ing  December  28-29,  iqoq.  al 


around   the   other   leg    in    thi 
rection.      If   the    rod    be    very    soft,    such 
1   machinery   stei  1,  the 

magnet     with     two     coils     will     bi 
powerful   when  current   is  passed  through 
the   wire. 

iron  or  steel   surrounded 

; Is     of    an     i 

magnet    is    called    the    "core"    of   the    mag- 
ii.t.   niei  :is   tile  central   part. 

ire   is   the   central    part 
•  .f  an   apple.     The   tv. 

no      matter 

be  of  tin'  I: 
H 11  in  Fig.  15  or  of  tin 
■n   in    Fig.    13.     The   rea 

■hat    for  calling 
arth  the 
"north    pole"   and    the   other   extremity   of 
the   earl 

nits    the    "magnetism"    comes    to 

so   to   speak.      (The   north    p  le 

of    the    eartli    i-    not    really    the    magnetic 
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.md   invisible, 

■ 

plain  its 

rgelj    arbitrary. 

tagnetism  itself  is  called  a  "flux," 

!    it  is  nothing  of  the  sort,  simply 

■  is  ider  it>  effects 

t  as    a    flux 

under    corresponding    conditions. 

The   unit   of   magnetic   flux    is   called   the 


ampere-turns  of  the  coi).  For  example, 
if  the  coil  contains  ten  turns  of  wire  and 
a  current  of  50  amperes  is  passed  through 
it,  tli is  will  give  a  magnetizing  force  of 
SOO  ampere-turns;  now.  if  this  produces 
a  magnetic  flux  of  5000  lines  of  force, 
increasing  tin  current  to  100  amperes  will 
a  flux  of  10,000  lines  - 
the   magnetizing   force   has   beefl 

doubled.    This  holds  g 1  as  long  as  the 

flux    passes   through   air   only,     When   it 

partly    through    iron    and    partly 

through   air,   as   in    Figs.    13   and    15,   the 


•,  s  r. 

FIG.    IJ.     SIMPLEST   FOK.M   OF   ELECTROMAGNET  Hi;.    I_).     THE 


'HOUSES HOE"    MAGNET    CORE 


"magnetic  line  of  force,"  which  means 
that  a  mechanical  force  is  set  up  by  the 
magnetism    along   a   line    in   space    which 

i-  regarded  as  the  path  of  the  magnetic 
"line  of  force."  This  js  not  easy  1,, 
grasp,  but  for  practical  everydaj  work- 
ing  with  electrical  machinery  it  is  not 
p  into  the  matter. 
Fig.  16  will  probably  give  the  reader  as 
much  information  about  magnetic  lines 
as  he  needs.  This  represents  a 
coil  of  wire  through  which  a  current  is 
supposed  to  be  flowing  from  the  battery, 
dynamo  or  other  source,  at  /;.  The  dotted 
line  represents  one  line  of  force  set  up 
the  coil  by  the  current ;  this 
"line"  completes  a  circuit  outside  the  coil, 
as  indicated,  it  being  impossible  to  form 
a  magnetic  line  of  force  with  free  ends. 
The  current  in  the  coil  produces  a  mag- 
netic pressure  inside  it  which  causes  these 
invisible  magnetic  lines  of  force,  and 
each  of  them  follows  a  closed  circuits,  as 
represented  by  the  single  dotted  line  in 
the  drawing 

Instead   of   on,-    ]•;,  ;„    pjg 

16,  the  hole  through  the  center  of  the 
coil  is  tilled  with  magnetic  flux,  the  num- 
ber of  lines  ,,f  force  depending  on  the 
size  of  the  hole  and  on  the  strength  of 
the  current  flowing  through  the  oil ;  the 
number  of  times  that  the  current  cir- 
culates around  the  coil  also  affects  the 
magnetic  flux.  The  number  of  convolu- 
tions of  wire  in  the  coll  multiplied  by  the 
current  in  amperes  is  called  the  "ampere- 
turns"  of  the  winding,  and  thi 
measure  of  magnetic  pressure  set  up 
within  the  coil.  With  a  simple  coil, 
minus  a  core,  as  in  Fig.  16,  the  magnetic 
flux   will   be    exactly   proportional   to   the 


tlux  will  not  always  increase  in  direct 
proportion  with  increases  in  the  mag- 
netizing force  of  the  coil,  because  iron 
and  steel  offer  varying  resistance  to  the 
tlux.  according  to  how  much  (lux  there 
is.  This  will  be  explained  more  at  length 
later. 

Referring  again  to  Fig.  16,  suppose 
that  the  hole  through  the  center  of  the 
coil  was  of  such  a  diameter  that  the  area 
of  the  circle  described  by  the  inner  edge 


/w<-,  .v.  r. 
HO.    15.     SIMPLE    HORSESHOE  ELECTROMAGNET 

of  the  wire  was  exactly  1  square  inch ; 
then  the  cross-section  of  the  path  fol- 
lowed by  the  magnetic  lines  of  force 
within  the  coil  would  be  1  square  inch, 
and  if  there  were  5000  lines,  the  "density" 
of  the  flux  would  be  5000  lines  per  square 
inch ;  it  is  easier  to  reckon  magnetic 
effects  on  the  basic  of  flux  density  than 
total  flux,  because  the  density  is  propor- 
tional to  the  magnetizing  force  in  ampere- 
turns,  when  there  is  no  iron  or  steel  in- 
cluded in  the  magnetic  circuit. 

Thus,   if   500  ampere-turns   produced   a 


density  of  51x10  magnetic  lines  of  fore 
per  square  inch  within  a  coil  having 
1  j  inch  bole  through  it  (and  no  core 
ii  would  produce  exactly  that  same  dei 
sity  inside  of  a  coil  having  a  3-inch  ho 
through  it,  if  the  two  coils  were  of  tl 
-.mi.  length  from  end  to  end.  The  e: 
planation  of  this  is  that  magnetic  fit 
follows  ;i  law  exactly  similar  to  th 
which  applies  to  an  electric  current:  tl 
flux  produced  by  a  given  magnetizil 
force  in  ampere-turns  depends  entire 
on  the  magnetic  resistance  of  the  pa 
along  which  the  tlux  "passes."  This  ma 
netic  resistance  is  called  "reluctance,"  ai 
it  varies  directly  with  the  length  of  t 
path,  just  as  electrical  resistance  vari 
with  the  length  of  the  conductor,  a' 
varies  oppositely  to  the  area  of  the  pa 
just  as  electrical  resistance  varies  c 
positely  to  the  area  of  the  conductor. 

The  path  of  magnetic  tlux  produced 
a    simple    coil    like    that    in    Fig.    16 
so    wide    outside    the    coil — consisting 
the    whole    universe — that    it    is   not  a 
sidered   at   all ;   only  the   path   within  1 
eoil  need  be  considered  in  discussing  II 
effect    of    the    ampere-turns    in    the   0 
If   the   coil    is    1    inch    long   and   the  c 
rent   is    such    that   the   magnetizing  fo 
is   3133   ampere-turns,   the   density  of 
tlux   within   the   coil   will   be    10,000  li 
per    square    inch    of    path    cross-sectii 
that   is   to   say,    the   reluctance   of  an 
path  is  0.3133  per  inch  of  length  when 
cross-section  is  I   square  inch,  if  the  : 
pere-turn  be  considered  the  unit  of  111 
netic    pressure    or    magnetizing   force ; 
the    cross-section    of    the    path    is   no 
square  inch,  then  the  reluctance  per  i 
of   length    is   0.3133    -f-   the   cross-sect 
in  square  inches  or  parts  of  a  square  i 

The  following  examples  will  help  to  * 
these  rather  complicated   relations  in  e 
reader's  mind.     If  a  coil  is  6  inches  1 
and  the  hole  through  the  center  is  ; 


FIG.    l6.     ILLUSTRATING  THE  MACNE1I 
CIRCUIT 

inch  in  diameter,  the  area  of  the 
will  be  0.15  square  inch  and  the  reluct 
of  the  magnetic  path  will  be 

If     the     coil     contains     4700  turns  of 

wire,  a  current  of  6  amperes  in  the  m 

will   produce  a   magnetic  flux  withir  he 
coil  of 

28,200  amb.-lurns 

— '- ■■    r   -  =  2250 

12.532  reluctance 

lines    of    force ;    and   as   the   area'  0:  he 


iber  10,  nx>). 

ath  inside   the   coil    i-  0.15   square   inch, 
ic  magnetic  density   will  be 

-'-'50 

=  IS.OOO 

les  per  square   inch. 

suppose  another   coil  of  the  same 

itnber    of    turns    and    the    same    length 

ere  wound   t.'   such   a   diameter   that   the 

ilc  in   tlu-   coil    was    "s    inch    instead   of 

h     in     diameter.       Evidently     the 

the  path   would   be   t'.uir  times  as 

in  the  first  coil  and  the  reluctance 

therefore    lu-    one- fourth    as   great; 

nsequcntly   the   same   current   of  t>   am- 

mid   produce    four   times   the   flux 

it  it  did   in   the   -mailer  coil,   but   as  the 

th  area  is  four  time-  a-  great,  the  mag- 

nsity  will   he  the   same  as  before. 

it    in    figures,    the    reluctance    of 

■    larger    cod    will    be 

6  X  0.3 1 33 
0.6 

the    ampere-turns    are    28,200.    as 
the  magnetic  flux  will  be 

- 
=3  0000 

■  force  I  lie  area  of  the  path  is 
ire  inch.  so  that  the  density  in 
si    will   be 


=  ;.i  J3, 


9000 


=  ts.ooo 


li  -  per  square  inch,  or  exactly  the  same 
a  •!  the  -mailer  end. 

'    of    these    cases,    the    ampere- 
re   28,200   and    the    length   of  the 
I   path    (that   portion   inclosed  by 
was  (1   inches :   the   magnetizing 
-   inch   length   of  path,   therefore, 
200  -±-  6  =  4700  ampere-turns.    In 
<.  also,  the  magnetic  density  was 
150  line-  per  square  inch,  although  the 
-   were  different.     From  this  it 
wi  be  clear   that,    for   a    magnetic    path 
m  ir.  the   relation   between    magnetizing 
0''  in  ampere-turns  and  magnetic  den- 
lare  inch  area  of  path   is 

■■-turn;  ,,  ... 

■    pathkngth=yiagnettcdenStty' 

">c ath  length  being  measured  in  inches 

»n<  the    density    being    the    number-  of 

'•"  per  square   inch  area  of  path.     If 

ircd   to   know    how    much    mag- 

force    i-    needed    to    produce    a 

n-itv.  the  formula  is  transposed 

(•ath  length  X  magnetic 
density  =  ampere-turns. 


I''  n\  ER  AXP  THE  ENGINEER. 
Flywheel  Explosion  at  Scranton 


'  1  .-   .1.    Mason 


T     Engineers     Exchange,    413     West 

"»»e  street.    Baltimore,    Md..   pursuant 

1    plan    of   making   the   organization 

'   to   its   members,   has   arranged 

or  series  of  interesting  and  instructive 

**>  s  to  be  delivered  on  each   Monday 

■eh  during   the    month    of    November. 

■>«  lectures  are  free  to  members  and 

fnen . 


At  6:45  o'clock  ,.11  the  morning  of 
November  2,  a  flywheel  exploded  in  the 
Washington  avenue  power  plant  of  the 
Scranton  Electric.  Light  Company,  injur- 
ing the  night  dynamo  tender,  who  was 
nt  to  turn  the  watch  over  to  the 
day  man,  and  damaging  the  building  and 
nearby  machinery  to  the  extent  of  sev- 
eral  hundred   dollars.     The  flywheel   be 

longed   I 

i    a     io\u  inch     Fleming    engine 

onnected  to  a  Bullock  generator, 
with  a  speed  ot  275  revolutions  per  min- 
ute. The  dynamo  was  a  125- volt  direct- 
current   machine,   generating   320 

The  flywheel  was  5  feet  in  diameter, 
with  a  to  inch  face.  At  the  time  of  the 
explosion  the  rim  of  the  wheel  broke  in 
several  pieces.  One  of  these  pieces 
weighing    about    100    pounds    wa-    blown 


833 

■  lit   bj    some   thai   a   short-circuit 

"plugged"  tin  id  the  flywheel 

ItherS     think     that     the 
engine  tried  to  race  and  thai  the  gi 
failed    to    re-pond    quickly    enough. 
The    wheel    had    -i\    -poke-    ellipl 

lion,  and  four  of  these  broke  off 
at  the  hub;  the  other  two  breaking  about 
the  middle.  The  hub  remained  on  the 
Shaft,  and  a-  far  a-  could  be  seen  no 
cracks  or  tlaw-  were  present,  but  the 
metal  -bowed  a  very  coarse  structure. 
Two    piece-    .if    lb.      wheel,    -mailer    than 

:■.    mentioned,  were   found. 

ami      these      showed      blowholes      in      the 

casting. 


Massive   Gas   Engines 
The  Snow    Pump  Work-,  Buffalo,  have 

just    completed     the     last     casting     for    24 

gas-engine  frame-  of  1 1 5  tops  each,  which 

are     building     for     installation     at     the 
Duquesne  and  Youngstown  plants  of  the 


„--'tf)0 


. 


PATHS  FOLLOWED  BY  THE  FRAGMENTS  of  thk    WHEEL 


through  the  18-inch  brick  wall  of  the 
-tat ion,  making  a  hole  about  18  incite-  in 
diameter  and  landing  a  distance  of  20 
feet  outside  the  station  wall.  A  larger 
piece  Hew  through  the  roof  of  the  sta- 
tion, making  a  rent  about  10  feet  in  length 
and  2  feet  wide.  In  its  flight  it  passed 
between  two  nearby  houses,  and  after 
bringing  down  a  couple  of  wires  strung 
on  a  street  pole  landed  on  a  grass  plot 
just  inside  a  picket  fence.  The  fence  was 
smashed  and  the  piece  of  metal  partially 
buried  itself  in  the  sod,  leaving  about  6 
inches  protruding  above  the  surface  of 
the  lawn.  Had  it  traveled  but  10  feet 
farther,  it  would  have  crashed  into  a 
house  directly  in  its  path  and  probably 
would  have  injured  some  of  the  inmates. 
The  distance  from  the  engine  to  the 
lawn  i-  about  200  feet.  In  the  station  the 
steam  pipe  supplying  the  engine  was  car- 
ried away,  and  several  wires  were  cut 
through  by  the  flying  fragments. 

At  the  present  writing  it  is  not  known 
what  caused  the  wheel  to  explode,  but  it 


Carnegie  Steel  Company  and  the  South 
Chicago  plant  of  the  Illinois  Steel  Com- 
pany. 

These  engines  are  all  twin-tandem, 
double-acting,  and  3600  horsepower.  Six 
of  the  lot  are  equipped  for  power  -er- 
vice,  and  -ix  are  fitted  with  blowing  ap- 
paratus. The  blowing  engines  weigh 
about  2,000.000  pounds,  and  the  power  en- 
gines    about    1.700,000    pound-. 

The  flywheels  weigh  180,000  pounds 
each  and  are  made  in  eight  segment-. 
The  cylinders  are  4,?  inches   in  diameter 

ami  60-inch  stroke  ami  are  ,,f  ea-t  Steel. 
The  crank-,  two  op  each  -haft,  weigh 
25,000  pound-,  and  each  crankshaft  100,- 
000   pound-. 


Harrington  Emerson  is  authority  for  the 
statement  that  a  firefly  converts  the  hydro- 
carbon of  it-  food  into  light  with  an 
efficiency  of  40  per  cent.,  while  rarely  is 
as  much  as  10  per  cent,  of  the  energy  of 
coal  transformed  into  electrical  energy. 


row  i:r  and  i  in-;  engineer. 


November  16,  1909. 


Practical     Letters    from     Practical     Mei 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About    1  our  Work,  and   Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


\X  ater    Level    in    Boilers 

■ 

•  ■    iu   .t   boiler 

iler.    the    writer    made    the 
■|>li-    experiment: 
ipon   which   the  experiment 
■  ch  by   1  t-foot 

The  apparal 
I  of  a  throttl 

iiipr  near  the 
scale  was 

mid   be   deter- 
within  two  or 
three  inches  of  the  top.     The  water  was 
then   shut   off.  and   the  boiler  allowed   t" 


\  eterarj   Engineers  at  the  Columbus 
Convention 

At     the     national     convention     held    at 
Columbu 

narkable  number  of 
members  of  the  N.  A.  S.  E.  in  attendance 
who    hai  re    mile 

stone    of    life's    journey.      I    can 
that    I    met   all   of   the    veterans   who   at- 

the   convention,   bul 
hi"   pride  to   know   that    I    was    fortunate 
enough    to   meet   and   grasp   the   hand   of 
brol 
Thomas     Winship,     age     78     yes 

1  >. :    district    examiner    of    cngi- 
district  of  thi 
of  Ohio. 

Uncle   Jim    Beckerleg,   aye   76  year-,   of 
Chicago .  tl  e   \     \    S.   E.  for 
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69 
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68 

311 

g  '.f  Bvometei 


that  the  tem- 
peratur. 

re  then  taken  from  the  calorimeter 

and    the    water    column    every    four    min- 

x  -.ntil  the  level 

of    the    water    in    the    boiler    had    fallen 

than     it    was 

when  the  experiment  was  begun. 

.The    moisture    in    I  ras    then 

calculated    for   each    reading.      From    the 

'•n  that 

the  level  of  the  water  in  the  boiler  had  no 

effect   whatever   upon    the   quality   of   the 

steam. 

In   the   near   future   the   writer 
to   make   some   experiment 
determine  what  effect  the  rate  of   -team- 
upon    the    quality   of   the    steam 
given    off  by   the   boiler. 

Herbert  B.  Reynolds. 
Ithaca,   N.  Y. 


27  years,  first  national  treasurer,  served 
rms  as  national  president,  also 
president  of  the  Life  and  Accident  de- 
partment rganization  ;  lias  at- 
tended all  national  conventions. 

C.    M.  71    years,    financial 

secretary     Boston     No.     1     and     also     the 
iving  member  of  the   X.   A.   S.   E. 
in    F!' 

William  Tompkins,  age  7.1  years,  mem- 

'.'.  V. 
William      H.      Cronley      (Bill      Taft's 
Jersey  City:  at 
mi     the     position     of 
chief  engineer  at  city  hall  of  his  city;  has 
ly    been   an    active   operating   engi- 
neer  during  tl  ars  but  has  at- 

24  of  the  national  conventions. 
Harry     Knowlton,     age     70    years,     of 
Mich.;    ha-    atti  nded    2?    of   tin- 
national    conventions   as   a    representative 


Hartford   Inspection  and   Iii-uran 
pany. 
R<  inhard    Baumgartcn.   a 
Kentucky    N'o.   2;    past    president 
tucky   State  association;   has  atti 
n     I  ni 
■ 
S.  K.  in  his  n; 

;  .      ears,    of    Phi 
n   ;     member     of     N'o.     12 
Ivania  :   has  been   interested  in  < 
gineering    organizations    during 
41    years,    a    member    of    the    X.    A.    S. 
for     hi    years    and    has    attended    six 
■  im  entii  in  . 
Jan,    ;  G.  D  9   war- ;  mem 

of    Sharon    N<      fj    of    Pennsylvania; 
;,  en  a  he  X.  A.  S. 

years  and  has  attended    15  convention 
A.     Ill  chai 

member  of  Oshkosh    N'o.  n  of  Wi 

en     an     actix 
fur    45    years    and  r    of 

national  conventions. 

i-'.   E.   Brammer.  age  64  years,  men 
of   Ironton    N'o.    17   of   ( )hio  ;    di  li 
the  1  '!ii' »  State  c  in  entii  m  and  at  pri 
cmploj  ci  pei  intendent     ai 

engineer  of  the   Ironton  city  water  w 

(  1     VV.    Cutler,   age   63   years.   I 
member  of  Niagara  Falls  N'o.  .'7  of  ! 
York. 

George  A.  Barbec,  age  61  years 
ber  "f  Ohio  No.  38;  for  24  yeai 
man   of   the   Ohio    State   license   la 

and      familiarly     known 
fathet   of  the  engineers'  license  lav 
State    of   Ohio. 

Worth    Park,   age   61    year-,   mi 
N'o.     3S;     has     served     his 
tion  as  secretary  during  tin    p 
I  also  met  a  Mr.  Rolf,  age  61 
ailed  away  at   the  moment 
not    meet    him    again    during   the 
tion,   and   am  unable  to  give  his  add 

Should   not   this   r.-inarl   ibl 
these     old     veterans    awake    the    you 
member-   of   our   hi 
a  just   sense  of  duty,  that  they  0 
themselves,     to     their     employer 
those     depending    upon     them    ti 
themselves    to   the   highest   possible    " 
of   efficiency   in    their   cln  sen   profes 
From    personal    observation    it   seen  to 
be    an    unfortunate    fact    that   a 
large   majority   of   the   members  1 
tend     the     meetings. 


id     who 


most  active   part  in   the  elevation 
engineer,  are  just  these  old  veterans 
have   for  vears  been  carrying  the  gi  tel 


othe 
cho 


. 


r<  »\\  ik  AXD  ri  11    i  ■  \<  .i\i  i.k. 


of  the  load  necessary  to  keep  up  in- 
st  in  their  association.  Bui  ask  any 
hem  and  the)  will  tell  you  that  they 
i  been  well  repaid  in  knowledge 
«d,  which  made  them  betl 
•s  and  enabled  them  to  command  a 
kct  for  their  increased  ability  with  a 

ig    increase    in    salary. 
o   be    honest,    don't    you    think    you 
ig    fellows    better    wake    up    and    ex- 
it your   bearii 

F.   M.  Zimmerman. 
ittsburg.    IV tin. 


low  One  Engineer   Got  His  Price 

It  was   in   a    small    mill   on   the    Pacific 

lie   plant   was   old   and   much   out 

The   engine   was   a    loxiS-inch 

le   valve    running   at    u;    revolii- 

•  minute,   with   a   throttling 

I  he     boiler     was     of    the     return 

variety    burning    wood    fuel    and 

a    steam    pressure    of   70   pounds. 

that    he    eould    not 

igh    power    .mil    that    the    engine 

slow.      That    the   job   was    worth 

month,  but  if  the  new   man   could 

r    out    of    the    engine,    he 

\   a  better  wage.     The  new-  man 

■■lid. 

ilcr    had    a    large    steam    dome 

which     leaked     so 

it    it   was   removed,   and   with   red 

tty    and    shei  1  a    tight 

•  made.  A  tube  expander  and  a 
;  were  rented  for  $1.50.  With 
nder  a  few  leaks  were  stopped, 
apparatus    was    used   as   little   as 

Then   the  grates,   which   had  al- 

-ippcarcd.     were     rebuilt     and    a 

clean 

examining   the   boiler    inside   and 

■  d   and    found   tight   at    1.50 

old-water    pressure.      The    safety 

set    at    85    pounds.      The 

in    line   shape,   but 

pump  was  a  little  too  small.  The 

lass   and   the  owner 

.     saying     that     the 

d  run  seven  years  so  and  was  all 

taken   some   diagrams,   the 
as   then   given   attention.   Strange 
le   slide    valve    required   not    only 
h    had    to   be   added 
outside    face    to    give    sufficient 
lap.      To   get    the   power    required 
neer  had  decided  to  increase  both 
'1   and   the   pressure.      "IT 
»!    increased    from     u  revolu- 

-  minute.     The  engine  beii  . 
sign   and   of  idation. 

I  only  doubt  was  as  to  whether  the 
could  safely  withstand  the  in- 
•'   speed,  but   as   the   rim 

ed  would  only  be  4200  feet 
P    minute,    even    the    flywheel    appeared 
II   on   the    safe    side, 
he  plant  was  started  up  with  the  en- 


tire mill  runnin  1 .  which 

of    the    mill,    and    the    engine    h 
Cient    reserve    power   at    all    times 

up   to   tin-   new    speed   at    all    loads        \ttcr 
nth    was   up  ihe   engineei 

$<Hi   per   month. 

W'll  FRED    Tw  i-m  11. 

Glendale,  Ari 


A  Dangerous  Blo%voif 


In    the    accompanying    sketch. 

return- 
tubular  boilers  in  a  batter] 
pipe    from    the    1. oiler    to    thi     5  inch    tee 


: ~——. ZZZTL" - 


lard  with  a  standard 
ell.  The  tee  was  bushed  from  5  inches 
to  2  inches  and  plugged  on  top.  The 
blowoff  cock  was  an  ordinary  2-inch  plug 


c^a 


with   the 
broke 
lallj  put  in  .1 
• 
with     extra  In  and     a     well 

as   run  into  a 
/:  which 

i  .1  man- 
hole in  the  top   for  cleaning 
sary.     D  it  ch  pipe 

1  extai  ding  to 
m   of   tank    which    prevents 

ibis  plant  was  ncc  dis- 

trict  there   had   always   been    somi 

plaint    when  the  boilers   were  blow  11   down 
at    pight.      After    putting    in    the    I 
tank    all    such    complaints    ceased,    as    the 
blowoff    was    practically   nojs 

R,   L.   Mossman. 
Tampa,  Fla. 


Some    Causes    of    Engine    Knocks 
and  Their  Remedies 


An     engine     that     had     done     but     -ix 
months-  .loped   a   loud   knock 

in   the   c\  linder,   and    I    ren 
inder  head   and  took  out   the  pi-ton.    \fter 

nk  of  and  not  finding  the  cause 
piston  in  posi- 
tion to  get  the  rings  ready  to  go  in  the 
cylinder  and  tapped  the  piston  with  a 
block  to  drive  it  iii  until  the  ring 
well  entered,  when  I  discovered  that  the 
follower  plate  was  loose.  The  bolts  in 
the   follower  plate   v  that  the 

ends    bol  -    pulled 

ower   plate    up   tight,    thus    permit- 
tiny  it  to  slap.    1  cul  ll  enough 


~  — ",T  /.      ~  Jt 
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cock    A.      Two    of    these    cocks 

nd  one  was  of  cast  iron  and  not 
very  heavy  at  that.  One  night  when  the 
fireman  was  blowing  the  boilers  down  he 
could    not   open    the  it    was 

stuck.     When    he   attempted   to    slack   the 

must  ha  '  under  a  lui  I 

si  n  and  fly  out. 

■ 

ells   in  the  combustion   chamber   split  and 

stirred    things    up    in    the 

though    no    one    was    hurt.      When    the 


^Tfczn 


to   let    it    draw   the    follower    plat 
and  when  the  engine  went   ■ 
the  knock  w  a 

Anothi  d    make   had   a 

knock  that   I    f 

I 
than  the  valve  pocket,  allowing  the  valve 

:  I  chipped  a  small 
in   the   I 


tl 

in    a    Vork    ice   machine,   and    I 

the   split 

n     hammerii 

r   the    key    away    on   the 

so   thai 

in  the  shaft  and  the  pulley, 

and  a  i:  them,  were  required. 

Crank         -  '    >'  are  so  1 

tment  will  not  tighten  the/u, 
irse,  and  thej 

unding    wears 

ile    in    the    crosshead    1>on. 

will   cause   the 

steam   valves   to   lift   and   hammer.     The 

this  I     uble,  and 

the   r 

arc  i.".  narrow  for 

thc    Hii.  they    will    knock    and 

continue    to    do    so    until    they    are    fixed 

- 

i  up  and  new  rings  fitted  to  them. 

times   the    wedge    on   the   cross- 

nnecting   rod  is  tight 

and  at  the  same  time  the  box  knock-.    In 

this  case  the  brasses  need  filing  open  at 

the  joint-  to  let  the  brasses  hug  the  pin. 

When  the  CI  low   it  causes 

the  piston  to  rise  when  the  crank  is  on 
the  headend  center  and  allows  it  to  fall 
when  it  goes  to  the  other  end  of  the  cyl- 
inder: this,  of  course,  will  produce 
thumping. 

\„   i    .  rably   overloaded   will 

knock   all    over   and    at    all    time-.      About 
a    case    is 
to  incr  '  r   pressure   until   the 

load  can  be  reduced  to  the  proper 
amount. 

John-    S.   Van   Telt. 

Stopping   Vibration  of  Motor 


I'.  »\VER  AND  THE  ENGINEER. 

ich  tin-  center 
of  the  armature  -halt,  it  was  found  that 
the  armature  moved  less  than  t/l6  inch 
endwise,  and  had  a  very  small  vertical 
movement.  The  proper  bracing  of  the 
motor  bracket  and  iron  work  and  bal- 
ancing of  the  countershaft  pulleys  ended 
the   trouble. 

J.   A.   Mawiunney. 

Franklin,  Penn. 


Novemher  to.  1009. 


becomes  worn,   when  the  washers  can  1 
used    again    and    so   on. 

I-'.   D 
Wheeling,  W.  Va. 


Pumping    Problems 

I  had  rather  a  strange  experiei 

pump  <ln\en  by  a  5- 
horsepower  motor.  The  duty  oi  tin- 
pump  is  to  till  a  tank  situated  55°  feet 
from  the  pump  house  at  an  elevation  ol 
(J?  feet   i  .iter  when  the 

tank  i-  full.  When  the  pump  was  started 
it  worked  finely  for  some  four 
weeks;  then  the  trouble  commenced.  The 
packing  in  the  water  chamber  was  blown 
out.  the  cast-iron  plunger  broken  and  the 
teeth  stripped  off  the  rawhide  pinion. 
When  repaired  a  pressure  gage  was  put 
on  the  water  chamber,  which  showed  tin- 
pressure  to  vary  from  45  to  140  pounds. 
The  pump  would  run  one,  two  or  three 
lefore  building  up  a  pressure,  and 
the  next  day  it  would  take  30  minutes. 
A  vacuum  gage  on  the  suction  showed 
15  inches  at  all  times.  The  pump  draws 
from  five  driven  wells,  the  water  ri-ing 
within  6  feet  of  the  surface.  When  the 
tank  is  shut  off  and  two  hydrants  are 
it  there  are  four  _>'  ..-inch 
-  with  hose  attached,  the  pressure 
will  build  up  to  from  20  to  85  pounds. 
What   causes   the   trouble? 

V.  D.  Edwards. 
Wilmington.    Mass. 


ently     witnei  puzzling 

rmature, 
isily  re- 
stitute a 

;o-horsepower  motor 

up    several    machine 

-   bracket    was 

nil  was 

e  vibra- 

t    a   countershaft    that   was   hung 

on  the 

ent.  and 
set  up  1  .bout  the 

rk.    The  vibr 
■ 
armature  shaft  and  sufficient  to  1 

at      each      end.     The     brushes 
sparked  so  badly  it  was  necessar; 
the    ar-  and    turn    d 

commul 

iug  at  the  motor  from  the  floor, 
all  the  movement  appeared  to  he  in  the 
armature,  but  hy  setting  a  surface  gage 
on  top  of  a  nearby  planer  housing,  with 


Lost  Motion    in  Pump 


In  the  plant  where  1  am  working  we 
have  a  small  duplex  pump  that  is  used 
for  boiler  feeding,  and  as  it  has  been  in 
t-  have  become 
somewhat  worn,  so  that  there  is  quite  a 
bit    of    lost    n  than    that    fur- 

nished  by  the  space  on  each   side  of  the 
valve  jamb  nuts.  This  wear  is  not  enough 
to   permit   of  babbitting,   and   as  the   pro- 
lid  not  wish  to  have  the  bearings 
and   new    pins   turned,    I    had   to 
■  some  expedient  to  get  the  pump 
to    run    slowly    enough    to    keep    a    con- 
tinuous  stream    of   water   going   into    the 
. 
I    hit    on    thi  itting    an    iron 

of  the  jamb  nuts  in 
Ives,    reducing   the    lost    motion    in 
1   e    and    utilizing    the    lost    motion 
caused    by    thi  the    pins.      The 

pump  will  now  run  at  any  old  speed  de- 
ind  by  the  time  the  wear  has  be- 
come great  enough  to  again  cause  trouble 
there  will  then  he  room  for  babbitt  to 
he  run  in  the  bearings  and  the  washers 
can   be    dispensed   with    until   the   babbitt 


Electric    Drives    for    Factories 

One   great    claim    for    electric    mi 
that    b)    their    use    individual    drives   m. 
be    obtained    and    long    lines    of    -haftii 
may   be   eliminated,    the    power    used   heii 
only  that  which   i-  necessar)    to  drive  tl 
particular    machine    being    used 
when     there    is    much    dust,    the    claim 
advanced     thai      only     induction 
should    be    used,    due    to    the    danger    frn 
explosions    caused     by     sparking    on    tl 
commutator    of    a     dire  t     ui  rent 
Often    managers    of    a    factory    o] 
on    -team   power   think   they   are   way  Ij 
hind    the    time-    and    make    a    change    1 
substituting   motor-   to   drive   the  old  li; 
of    shafting.       In     this     way    many    vet 
poor  arrangement-   of   factory  drives  a 
installed,  which  require  much  morepowi 
at    the    switchboard    than    was   anticipate 
For   ordinary    factory    work,   where  tl 
machines   are   being   used   a   great   part 
the    time,     individual    drives    should    I 
eliminated.       If    possible,     one     i 
a  tloor  should  be  installed  and  liti 
ing  driven   from   thi-.      A   case   in  mind 
a  linseed-oil   factory   illustrates  this  poii 
A    change    was    made    from    engine   at 
shafting    to    electric    drive-.      Where    l> 
fore   there   was   an   engine   and  a  comp 
cated   system  of  shafting,  now   - 
like  10  oru  motors  arc  used.     It  -cent' 
best    to    install    the    induction    motor   b 
cause    of   the    lack    of   care    neo 
keep  it  going,  and  because  of  inflammal 
dust    present.      The    power    necessary 
drive     the     mill     before     and     after    tl 
change     was     figured,     and     instl 
-aving    by    use    of    electric    motors   it   w 
found   that  there   was   a   very   appreciai 
loss. 

With     induction     motors    installed    tl 
power   factor   was   low— from   0.6 
—and   .this    meant    that    often    when    tl 
motor     was     apparently     groaning    fflld 
overload,    it    was    really    not    up    to    ' 

load.  I  be      feeder-      were      Calculated      I 

onlj   enough  current  for  the  normal  ioa 
and    no    account    was    made    of    wattle 
current,   which   will   heat   up  the  wires 
motors   just   as   readily   as   the   useful  en 
rent.       The     feeder-     were     always    ovi 
!.    and     even    the    circuit    hreakci 
switchboard    and    generators.      It    was 
continual    fight    to    keep    the    cil 
To    remedy   this   condition   it   might 
to    put    capacity    into   the   ci 
cuit    and    increase    the    power    factor 
0.90    or    O.95.      Thi-.    however,    cannot 
done  as  easily  as  it  may  seem,  as  pow 
is  used  elsewhere  besides  in  the  oil  mi 
nchronous  motor  will  do  the  job  b 
it    must    he    arranged    to    take    about 
per  cent,  of  the  load  to  make  any  grc 
improvement    in    the    power    factor.     - 
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stalling   the    synchronous    n 

impossible  in  ihi>  case,  the  only  other 

,v  ti>  improve   the   condition   would   be 

rearrange  the  drives.     This   could  be 

ne  by   using   two   large   motors   instead 

the    10   or    u    independent    machines, 

itn   by    means    of    a    carefully    planned 

item  of  shafting,  with  suitable  clutches 

,1  a   good    form    of    chain    belt    instead 

.  leather    belts    for    short    drives,    a    de 

■  ;cd  gain  could  be  made   in  the  amount 

used,    ati.l     some    gain    in    the 

.tor. 

•    am. nun    of   the    trouble   could 

1  eliminated  by  the  use  of  direct-current 

mil    I    am    in    favor    of    this    type 

.  machine   where  it   is  at  all   possible  to 

itall  it.    Often,  by  a  little  care  and  fore- 

the  motor  can  he  protected  from 

I    still    be    accessible    for    inspec- 

!    in    a    position    suitable    for    the 

It    this    can    be    done    the    direct- 

c  rent   motor,   in   my   opinion,   is   by    far 

•   for  factory  use. 

H.    J.    Macintire. 
■  !gc.    Mass. 


Oscillating   a  Dynamo  Shaft 

rewith   is   a   sketch   of  a   device   for 

g    a    dynamo    shaft,    which    the 

ippened  to  see  in  a  small  factory 

I'pon    asking    the    engineer    what 

tl   device    was    for,    he    responded    that 

tl  -haft  of  the  dynamo  did  not  oscillate 

.'.  n   accord   and   he   had   to   resort 

;hing    that    would    perform    this 

in      automatically.      The      device 

Kcellently   and   without    interrup- 

The     sketch    is    very    nearly    self- 

■    -v.     but     it     may     make     things 


current    to   flow    through   and   magnetize 

the  magnet  coil.  The  steel  strip  would 
tints  be  drawn  toward  the  magnet  and  in 
turn  would  force  the  shaft  of  the  ma 
chine  in  the  same  direction.  This  move- 
ment would  pull  apart  the  copper  con- 
tacts and  break  the  electric  circuit.  The 
magnet    would    los<     its   energy,    the    shaft 

iscillate  hack  to  its  1 
and  the   same  cycle  of  events   would   be 
repeated.      The    spring    indicated    on    tin 
sketch   helps   the   magnet    to   perform    its 
duty,  or  r.itlu-r  counterbalances  th< 
lating   forces. 

V    T    Kropidlowski. 
Winona.    Minn. 


A    Permanent    Test    Set 


KGEMENT   OF    OSCILLATING    DEVICE 

■  add  that  the  magnet  used  was 
»n  (I  one  taken  from  a  discarded  gong. 
Th  resistance    of    the    magnet    coil    not 

•lough  to  prevent  an  e\ 
Wi-nt  flowing,  an  incandescent  lamp 
*a  nserted  in  series  with  the  coil.  The 
otitacts  come  together  when  the 
the  dynamo  forces  the  steel  strip 
>>m    the    magnet,    thus    allowing 


Novel  Pistons  for    a  Tandem 
Compound 


Herewith   is  a   drawing  of  the  two   pis 
i    1  tandem-compound  engine  which 


The  set  comprises  three  Stanley  trans- 
formers, rating  voll  and  |0 
w.ais  capacity,  all  of  which  are  mounted 
on  one  base,  including  the  switch- 

Mock   and   rln 

For    high    potential    testing,    re'  II 

lamps  and  open  all  Switches,  Connect  the 
IIO-volt  circuit  to  the  main  switch  in 
series  with  the  water  rheostat.  Attach  a 
voltmeter.  To  terminals  ./.  and  Bi  at- 
tach   the   lines    for   high-potential    testing. 

IH  get  1100  volts,  connect  terminals 
At  and  II,  with  connecting  bar  .-/,  terminals 
Ai  and  />'_•  with  the  connecting  bar  II.  and 
place  the  double-throw  switch  on  the 
"series"   side. 

To  get  2200  volts,  the  bars  A  and  B 
remain   as   they  are  and   the   double  throw 

sw  itch   is   thrown   to  the   "p 

To   get    4400    volts,    remove    the    liar    A 


has  some  novel  features.  The  princip 
feature  is,  that  rods  of  two  sizes  can  be 
used,  either  of  which  can  be  removed  and 
renewed  when  desired  without  injury  to 
the  piston  beads.  These  heads  are  made 
in  two  pieces,  the  high-pressure  head  be- 
ing screwed  together,  while  the  low- 
head  is  joined  together  by  a 
taper  male  and  female  flange  and  held 
together  with  four  taper  bolts  and  nuts. 
as  shown  in  detail.  Four  ordinary  cast- 
iron  packing  rings  are  used  instead  of 
two,  and  this  has  proved  decidedly  more 
efficient   in  every  manner.     The   rods   are 


-r_r_r-r_ 


Perspective  Vic 
Hall  of  Low-Prei 
Piston 
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OUND 

and  change  the  bar  II  so  as  to  connect 
.-/=  and  B,  and  leave  the  double-throw 
switch    on   the   "parallel"    side. 

For    polarity     testing,    open    all    knife 
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made    of  I   of   the    usual 

ordinary  machine  steel,  which  I  believe 
will  prove  more  economical  in  the  long 
run,  both  in  repairs  and  value  of  pack- 
ing. After  several  months  of  constant 
service  these  pistons  have  proved  effi- 
cient  and   reliable. 

J.  S.   Hill. 
Washington,  D.  C. 


switches,  remove  connecting  bars  A  and 
B  from  the  terminals,  place  the  no-volt 
lamps     in     tl  and     connect 

terminals  At  and  Bj  across  one  phase.  B\ 
across   the   second   phase   and   G 
and  (;  across  the  third  phase.  Thi 
each  transformer  independent 

Wei.hv  S.  Yeagee. 
Colgate,  via  Dobbins,  Cal. 
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Comment,     Criticism     and     Debate     upon     Various      Articles,      Letters 
and     Editorials     Which     Have     Appeared      in     Previous     Issues 

BRING       OUT       YOUR       IDEAS 


Shift   Changes  Waste  Money 

Mr.   Whitham's   letter   in 

the    ilis- 

: 

.'.  hat    kind  of  a  chief 

the  plant  where  such  waste 

on.    The 

for  the 

t    think   that    Mr.    VVhitham 

iar  with  marine   firing,  where  the 

'lis    tires 

lief   will 

■ 

tch    wire    n ot 

lief   ha.!  d    blown 

down  i  •   was  all 

ml   tlure   was 

plants  tine  to 

ging 

All    twelve-1  are   bad,   but 

•i   would 

leave   his 

make  it  hard   for  the  next  man.      1    am   in 
ift,  but    I   can- 
I 
E  money 
te    plant    will    not    al- 
low it.     It  may  mean 

it    is    handled 

!    think    that    Mr.    Whitham    has 

the  majority  of  firemen  and  en- 

I..    W.    Chadwick. 


J      M.    Whitham's    letter    and    the    dis- 

I 

ten    to 
minutes    without    the    fireman    at 

ash    up.   he    is 
he   must 

i     ' 

I 
and    w(  ■  v    in    a 

plant  burning 

that,    without    allowing    the    steam    pres- 
sure   to    drop 
trouble  among  the  men,  the  plant  is  going 


I 

.•.  •  Ive-hour 
al    depends    on    the 

whi  re    boiler 
capacity    is    reduced 

il   is  the  cheap- 
est  and  i  t    well    with 
to   make   it   cake,   and   where   the   hardest 
steaming  nan  can 
always  .Met   ready   to                     tch   when 

lus    rein  ' 

At  pri  two  boilers  working 

to   capacity   on    poa    coal,    and    the    fireman 
E   them    when 
fan. 

I  [aroi      I 
New    York    City. 


i.i, 


i  in    page  ''77   of  tl  to   num- 

'  mk  Engineer, 
under  the  above  heading.  J.  B.  Clapper 
corrected  the  instruction  given 
on  engine  valves  by  the  writer  of  the 
if  similar  heading  in  t!  •  Septem- 
ber 14  number,  on  page  456.  The  latter 
article,    howi 

information    regarding    I  linder-head- 

■  n. 

thought     that     the     cylinder-head 

SS   from  steam 

in    the    cylinder    in    addition    to 

■  li    results   fn  m    setting   up 

the    nuts,    jf   tl  d    v 

•   anyway,  holts   or  no  boll 

hi  w    tightly    the 
the   cylinder-head    bolts 

SS     will     be     i 

on    the  pressi 

that    the    head  off    wire     it 

in  t    for    the    nuts    "ii    i!i,     cylinder-head 

In    this    cylii  proposition 

idi     with    a 
common    spring   bait  ;-pound 

in   the   evi- 
cting   them    up: 
hang    ti  ■  hoi  k    of    the 

spring   balance   and  .dine    on 

the    scale:    then    tab  pound    weight 

and    let    it    represent    the    pressure    which 
the     cylinder 
head:  hang  this  weight  also  on  tin    hook 
ith  the  5-pound  weight  and  again 


m    the    scale ;    that  M 
nt     the    total    strain    on     1 
I  f  yon    think   you    ought    ti 
less     weight      to     represent     one     01      h 
forces,    change    the    weights    at    pleasu 
but    it    will    not    change    the    pri 
the     subject     in    qui 

Bi  isti  in.'  Mass. 


Electric    Discharges    through    He 

With    rcferem  1     to    tin     troubli 
having    with    electric    tl 

-I    hose    in   a    mine  d 

ing    electric     storms,     it     u  ould     - 1 

the    trouble    is    ihu-    to    lln     fat  ' 
wire   nil    the   hose   probably   has    1 
capacity  than  the  grounds.      If  11 
timbered,     as     it     doubtless     is.    then 
air    line    is    probably    run    along    on 
timbers;     and     while     the     mine 
dripping    wet,    the    grounds    wouli 

■  1  1     thai     .1    high  tension    d 
would    pass    them    by,    and    take 
of   lesser   resistance   through    the   wire 
-'    and  out  through   the  drills,  a 
incidentally,     through     the     men 
the  drills.     The   shock   the  nun 
from   such  a  static  discharge  is.  of  coti 
quite  harmless.  o\\  ing  to  the  infin 
ly    small   current    present,   but    it   would 
anything    but    pleasant,    and    to    the    ut 
itiated     its    seriousness    would    bi 
lied    out     of    all     proportion     to    the    I 

ill  of  the  shock. 
As  a   possible   way   out    of  tin 
I    should    suggest    to     Mr.    McKoy    1 
he   tin 'roughly   ground    the   air   li 
each    hose    leaves    the    line,    shoul 
he    more   than    one.      This 
thoroughly   cleaning    the    pipe    wil 
until      bright,      then      wrap      coppi 
tightl)    around    it.    and    solder   the   win 
the  pipe  if  the  moisture  will  permit, 
can    probably    do    this    effectually    wit 

11.'    torch    in    spite    of    the    tin  '•' 
The    0  ipper     n  in      should    then    be 
nected    to   an   absolute   ground,   pi 

ildering   it    to   a    copper   plate 
i     foot    square,    and    burying    tin 
the    wet     floor    of    the    mine. 

hi    tal  -  11   is  that  ' 
1  1  ipper  wire  had  better  be  about  ' 
cross-section    of    the    steel    wire    on    ? 
hose.      Under    these    conditions,    il 
to  me,  the  wire  coils  on  the  hose  .sin  (i 
act  as  a  sort  of  a  choke,  effectualh 
venting   any   of   the    discharge    from    I" 


ujog. 

men.  and  -hunting 
lie  copper  ground   wires. 
If    tin-    hoisti  of    stool,    it 

iibaM\    rests    on    tin 

the    shaft,    in     which    case     I 

that     the    stool-    or    iron- 

of    the     hoisting     tower    be 

nded   through   abi  tit    No. 

d   bare   copper    wire,    soldered 

a    copper    plato.    by    spreading 

all    over   the    plato.   and 

lering    each    wire    of    the    strand    sep- 

the    plato.      The    plato    should 

.;   feet    square,   and   be   buried  4 

15  foot   deep   in   1111  ist   soil.      I    feel   con- 

•    the   above   precautions   will  ab- 

vercome    the    difficulty. 

\     P.    II     - 
V  V. 


Pound 


Ed 


gine 


S  0  :tober   19  num- 

tscribo-   a   pound   in   an   Alias  engine 

reminds    me   of   one    I    had    to   deal 

once.     The   engine    was    not   an   old 

but   a   new    Robb- Armstrong,    and 

the  throttle   wa-   closed   it   • 

..11  the  stunts  meii- 
I  by  Mr.  Scott,  such  as  thinking 
he  wristpin  brasses  needed  keying 
id  that  there  was  too  much  play 
en  the  crosshead  shoe  and  the 
etc..  I  came  to  the  ci 

I    had    backed    out    of    the 
lead  and  the  piston  was  striking  the 
er  head,  although  the  nut  a] 
tight.     Such  was  the  case.     ! ' 
ilar. 

R.    McLaren. 
•  trio. 


S     tt   complains   of  a  pound   in 
gine    and    asks    for    sugges- 
ihat   while   the   vari- 
i  h   ho   thinks   may 
>ound     might     each     have     it-     in- 
al    effect,     yet     the     fact     that     the 
comes    mostly    when    the    throttle 
IS  shut,  brings   to  my   mind  a   simi- 
tpcrience  with  an    Atlas   engine   and 
'ther  high-speed    shaft  governed    cn- 
The   pound    was   due    to   the   gov- 
drawing   in    when   the   en- 
d     its     speed,     the     weight- 
ing against  the  stops  before  coming 
■t.      I    should    advise    him    to    make 
■   buffers    and    attach    them    to    the 

ay  with  the  pound, 
■cently    had    an    experience    with    a 
peed    shaft-governed    engine    which 
•ped    a    pound     which    at    first    was 
"t    to    be    in    the    centrifugal    gov- 

but    was    not    found    tin  t- 
1  off  the  cylinder  head  the  clearance 
«nd    to    be    entirely    on    the    crank 
the    follower    bolts    had    made 
'is  in  the  cvlinder  cover,  due  to 
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1  .ir. 

A.    C.     W  \l  DRON. 


l.o  Roj   Scoll  111  l,i-  article  on  ; 
1    ig  number  - 
gine  in  working 

at  a  pressure  of  80  pounds 
badly   as   soon   as   the   throttle   is 
and  the  knock 

A  nun 
an    old    engine    that    acted   about    th 
as    the    engine    in    question.      It    is    uniiec- 

nights'  -loop,  but   1  finally  discovered  the 
trouble.      In  my  case  the  bras 

n    that    it    had 
d  the  connecting  rod 
extent    that    the   piston    head   would    -trikc 
the    crank-end    cylinder    head      when     not 
working   steam:   when   the 
full    load,   and    working   steam,    the    valve 
having    lead,    the    steam    would     form    a 
CUShii  11    between    the    piston    and    the    cyl- 
inder   head,    so    the  ild    run 
This  may  not  be  the  case  with 
d    advise 
him  to  make  marks  on  the  crosshead  and 
guides  and  take  dow  n                           ing   rod. 
find    the   clearance    in    the    head 
end     reduced     to     such     an     extent     as     to 
cause    the    pi-ton    head    to    strike    as    pre- 

WlLLIAM     D.     BERTSl  111 

Niota,  111. 


:\ 


ngrneer  putting  shims  in  the  wrong 


ge  672  of  the   1  Ictober    tg  num- 
ber. I.e  R03    Si  i  an  old  Atlas 
engine    knocking    after    the     throttle     was 
closed.      Evidently    he    and    the 
have    not    had    a    wide    experience    with 
1  valves.     I  presumi 
is    of    the    old    Atlas    b: 
valve    type.      I    remember    the    I  1 
se  engines.    I 

ling  to  leave  the 

bed.     Since  then   I   have  operated 
balanced-valve    engines    and    have    found 
that    all   knock   more   or    less    as   soon   as 

1    automatic    engines    also 
knock    when    coming   up   to    speed.      This 

d    by   the    valve    slapping 

the    valve    seat,    owing    to    the    removal 

ire.      It    may    be    made    li 

Stopping   the    engine    gradual- 
ly,   thus   allowing   the   valve   time   to   ad- 
■ 
I    have   reduc  \  hat   by   taking 

up   the   lost    motion    between    the 
which   hold   the  valve   to  the   valve   stem, 
but    car< 

t,   or   the   valve   will   spring 

•r  will  leak.     The  valve  should 

be  just   tight   enough  to  allow   it   to   move 

head    or    crank-pin 
an   examii  parts 

will    re  d    an    engini 

'  ldge  for  liimsclf  when  th 


I   think   that    b)    the  time 

1    ■   I 

v    \    Bi  \  s.  11  \nu 
larb  1. 


New   Smokestack  Construction 


me  built 

by  the  Wright   Brothers,   Dayton,  0     ha 

ked  upon  as  a  place  of  uptodate- 

.    and    while    they   are 
certainh  t    m   conquering   tin- 

air  they  are  slij  date  regarding 

kinks    used    in  _     smokestacks, 

as  evidenced  by  Mr.  Zurfluh's  letter  on 
1 .  where 
ribes  what  i-  commonlj  termed 
shingling  a  stack  upward  as  a  novel 
method  of  erection.  The  v\riter  has  been 
under  the  impression  that.  1 
of  the  question  of  relative  merits  in 
shingling  upward  or  downward  in  manu- 
facturing 5,  1-  about  on  a  par 
with  the  question  a-  to  whi  I 

-lire    should    lie    above    or    below    1: 

of  time  before  the  public  and  the  1111- 
si  iih  d  -late  of  tin-  answer.  It  would  be 
advisable  for  Mr.  Zurtluh  to  get  a  written 
guarantee    as    to    the    increased    length    of 

laimi  '1    fi  ir    this    form 
struction. 

J.   E.   Terman. 

Xew     I  I 


Discoveries  of   Engineers 


1   read  with  interest   W.   II.  Wakeman's 

article  oncers." 

iber    10.       That    men    who 
-   will   do  such 
underhanded   tricks   is   a   condition    to   be 
deplored.     We  need   good,   broad-minded 
men   who  will   work   with   their  employer 

-t  them.  Such  things 
w.  uld  be  excusable  were  the  participants 
school  1  I  ad  of  grow  n-up  men. 

When    we    take    into    consideration    the 
damage    to    valuable    machinery 
of  life  which  might  n  tich  prac- 

il    worsi  .     I  f  a  nun   i-  dis- 
charged,   would   it   nol  for   him 

plant    and    start    him    as    near    1 

then   failed  it   would  show 
was  really  unfit   for  the  p 

Mr.    Wakeinan    de- 
scribes have  caused  lack  of  faith  between 
ml  the  engineer.     We  are 
all     engin  better    than 

but    why    nol     I  "If    we    are 

!    from    a    job,    we    should    not 
make  it  harder  for  the  new  man  by  doing 
such    low-down    tricks,    but    instead    help 
•   along  a-  ble,  and 

even    then    his    lot    will    not    be 


we  will  fail  with  another.    Some  men  arc 
,n.l  onr  efforts  may 

fail,  but 

nsidered. 

il  a  few 

'    * lK'rc 

res   and 

the  Ihing  t'r..m  all  sides,  sec  who 

1  .   better 

with  an  ;  ,:ilk  a"''  Wl" 

plan    and    reason    things    "lit    and 

things    from   all    p 
nr   employer   know    thai    you    are 
reallj  working  in  lii-  interest  an.l  he  will 
In   short,   honesty   is   the 
ilicy  after  all   is   said  and  done. 

I.      I..     S.  KEIHF.KEK. 

Marysville,  O. 
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short-circuiting    it    would    drag    the   bat- 
:  wn  faster,  because  the  circuit  re- 
sistance  would  he  lower  ami  more  current 
would    flow. 

I..  C   Spivey. 

Rio  Vista, 


Kerosene  in  Boilers 


A  Grunting    Piston 

Reading   the   letter   bj    A.    K    Vraden- 
Grunting    Pi-ton"   calls  to 
mind   the   experience    I    had    a    short    time 
ago   with   one   of  mj    boiler-feed   pumps. 
This     pump     i-     of     the     single-cylinder 
double-acting  type.     A  short  tune  ago  the 
i-i.l  water  cylinders  were  rebored, 
an   and   water   pistons   put    in   ami 
■-,   valve   was   refaced      After   the 
pump  was  running  again,  a  grunting  noise 
a  uld    he    heard     in    the     water    cylinder. 
Thinking    that    the    water-pi-ton    packing 
ied  up  a  little. 
hut    did   not   cure    the    trouble.      Then    the 
packing   was   removed   and   the   pi 
aniined.  when  it  was  found  that  the  piston 
■  ir  the  cylinder.  There 
wire   also    -harp   edges   on    the   pi-t.il.   hut 
not    time    to    send    the    pis- 
ihop,    it    was    removi 
the  cylinder  and  the   sharp  edges   rounded 
oft  a  little      Then  the  cylinder  walls  were 
graphite   mixed 
and    the    pump 
could    not    be 
until    a    few    day-    after,    when    the 
another    coating    of 
graphit  •'    lH>    until    the 

!   lit  in  the  cyl- 
r    made    the    grunting 

II.    Jahnke. 
Milw 


Mr.   Kessler's  Telltale    Lamp 


In  the  October  5  number 
J.   E.   Kessler.   in   describing  a  telltale  to 
show     condition    of    spark    plug 
that    when    battel 

ircuiting    the    lamps, 
the  batteries  are  not  pulled  dowi 
This  i-  certainly  in-  ach  light 

is  in  series  with  its  respective  plug,  and  in 
seric-    with    t'  and   batteries. 


Referring  to  the  letter-  ..1"  .1  V  Ma- 
whinney  and  John   11.   Ilichcr  on  page  714 

of  the  Octoher  20  number,  according  to 

my  own  observations,  if  they  had  omitted 
the  kerosene  and  soda  ash,  thej  would 
have    gotten    rid    ..f    the    scale    just    the 

-anie.  It  was  the  frequent  alternate  heat- 
ing .ind  coiiiig  of  the  plates  that   li 

Hi.-   scale,  although   1   am  not   sure  aboul 

the  oil. 

In  this  connection  I  might  relate  a 
story  told  me  by  an  engineer  win.  was 
my  assistant  at  one  time.  My  friend  was 
night  engineer  in  a  plant  in  Indiana, 
where     the     water     ha-     a     reputation     lor 

scale    forming.     They    had    fought    scale 

for  years  with  everything  from  crude 
oil  and  rain  water  to  tannin  an.l  caustic 
soda  with  the  same  result— the  satisfac- 
tion of  seeing  tlie  scale  grow  thicker  and 
their  fuel  hill  grow  larger  every  time 
they    cleaned. 

My  friend's  duties  included  cooling 
down   and   blowing   off   tin-   boiler   to   he 

cleaned.  One  night  he  was  not  very  busy, 
so  he  blew  off  the  boiler  with  ahout  30 
pound-  of  -team  showing  on- the  gage, 
and  as  soon  as  it  was  empty  In-  idled 
it  with  cold  water  to  tin  dome.  \inr 
emptying  the  hoiler  he  opened  a  small 
valve  and  allowed  steam  to  enter  until 
showed   pressure.      Allowing   the 

pressure    to   remain   a    few   moment's,   he 

Med  the  boiler  with  cold  water, 
then  emptied  it  and  left  the  hoiler  for 
the   day   crew   to   handle. 

The  result  of  his  exertions  was  to 
iler  washers  busy  all  one 
day  cleaning  out  scale  and  two  boiler- 
makers  busy  all  the  next  day  rolling 
tubes,  although  none  of  the  scams  showed 
any    leaks.      As    no    one    knew    what    had 

d.   except   my   friend,    I    -.  ■ 
i-    still    an    unexplained    mystery    at    that 
plant. 

When    I    worked    on    the    lake    marine- 
freight     service,    the     boilers    there     were 
always  laid  up  from  two  to  three  months, 
laying  them  up  we  always  washed 
ilers,  filled  them  up  with  water  and 
afterward  blowing  them  off 
iving  the  hoi'  11   winter. 

The    first   thing   in   the    spring   we   would 
me  straw  and  hum  a  little  in  each 
furnace  to  warm  up  and  tubes, 

n   filled  the   hoiler   with   water  and 
slowly  heated  it  up  to   working  pressure. 
After    blowing    off    we    would    clean    the 
This  method  was  invariably  suc- 

A.     A.     P.IAN-CHARD, 
'larhor.    O. 


N'ovemher  10 


In  regard  to  using  kerosene  in  boile 
allow  me  to  say  that  the  Ohio  and  In 
crude  oil  is  just  as  good  and  will 
lubricate  the  engine  as  well,  bul  do 
around  the  boiler  w 
1  Following  i-  a  recipe  lli.it  v 
knoek  -call-  of  tin-  worst  kind:  Take  I- 
or  three  peek-  of  potatoes  and  chop  fii 
After  the  potatoes  have  been  in  the  boi 
live  or  six  days  clean  it  out.  and  if  I 
same  operation  i-  repeated  two  or  tin 
the  boiler  will  he  clean. 

George  P..  Mkyers 
Douglas.  Wyo 


Oil   Data 


1     have    charge    of    the     L'rhana    Hi 
Light  and   Power  Company's  plant,  wh 
contains    one    engine,    25x42    inches,   n 
ning    noncondensing    at     120    revoluti 
per    minute    with     100    pounds    ol 
The  load  varies   from  20  to  300  kilowa 
There  are  a!-',  two   feed-water  pui 
Pennsylvania    oil     called     special    pow 
house   valve   oil   i-   used,   and   running 
hour-    per    day,    except    eight    hi 
Sunday.    I    use   on   an    average   of   15  1 
Ion-    of   oil    per    month. 

J.    BURCHA) 

(Jrbana,  111. 


Reducing  Load  on  Exciter 

1     de-ire     to     take     exception     to 
Utlcy's   article   in    Power    for   October 
in    which    lie    criticizes    .Mr.    \V< 
method    of   reducing   the    load    on   his 
citei         Mr.     L'tlcy    explains    thai 
in    resistance    in    the    generator    field 
creases   the   current    in   the   field,   thei 
reducing    the   load   on   the   exciter, 
would   he   true   if   that    was   all   1' 
to   it,   hut   when    the   current   in   the  | 
erator    field    i-    reduced,    the    voltage 
the    alternating    current    i-    reduce. 1. 
t,,    restore    it.    the    current    tin- 
generator    field    must    be    restored    ' 
previous    value.      To    do    this    the 
of  the   exciter   must   he   raised,   which 
creases  the  load   on   the  exciter, 
.,-     Mr.    Utlcy    states,   the   produ 
volt-    and    ai  ! 

watts.      So    I    believe    with    Mr.    VY< 

that    cutting    out    resistan< 
generator    field    reduces   the   load 
exciter. 

C.  F..  Howu> 
Washington,  O. 


I   note  on   page  716  of  the  0  I 
number,    Mr.    L'tley   calls   attentio 

in     my     article       "Simph 
which  appeared  in  the  August  ,}i  nun* 
My    impression   is   that   this   err.  11 
to  a  misprint  or  a  "slip  of  the  pi 

My   practice   and    advice   in   sm 
is.  to  be  more  plain,  to  keep  as  much  * 
as    possible    oflf    the    exciter.      This  n 
merest  novice  understands  is  done  bj 


ibcr  16,   i>k»). 
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n  resistance  in  the  exciter-field 
it.  What  1  intended  to  advise  was 
out  all  resistance  in  the  generator- 
heostat   and   leave  as   much   in   on 

i  rheostat  as  possib 
I   myself,   or   the   compositor,   used 
ird  generator  where  the  word  ex- 
hould  have  been  used,  and  ;; 
u    iras    passed    unnoticed. 

William   Westerfiei  d. 
On.  Neb. 


Flake  or  Powdered   Graphite? 


have    taken    an    interest    in    the    dis 

f   the    question    as    to    which    is 

1    better,    the    flake    or    finely  powdered 

for    lubrication.      1     have    used 

for   about    fourteen   years   for   all 

that    it    can    be    used    for    in    a 

[\er  plant.      1    well    remember   the   first 

sed    graphite    to    cool    the    main 

on    a    small    slide-valve    engine, 

1    been     rebabbitted.      After    a 

e    the    bearing    got    hot    and    it 

ssible  to  make  it  run  cool  with 

en   sent    for   some   graphite,    but 

rder  I  did  not  state  that   1  wanted 

and  the   powdered  graphite   was 

This    was    used    with    oil    on    the 

for    a    short    time,    but    still    the 

ept    on    getting   hotter.      Finally 

ring    was    washed   out    thoroughly 

powdered   graphite   and   oil   used 

■  with  no  better  results.     1  then 

'  1  get  flake  graphite.     After  mix- 

with    some   oil   and   using   it   on 

-  g  for  a   few  hours,  the  b 

that    the    hand    could    be 

without   burning.     I   have  tried 

I  graphite  on  a  hot  bearing  many 

ice,   but   in    most   cases   with    no 

suits. 

under    the    impression    that    the 

■  hy  the  flake  graphite  gives   bct- 

faction    on    a    hot    bearing    than 

lered.    is    because    the    powdered 

washes    out    with    the    oil    more 

:ii  the  flake  graphite.     The  only 

I  have  found  for  the  powdered 

is   on   manhole   and   flange   gas- 

Pbr   lubricating    purpose    I    prefer 

at   all   times. 

H.  Jahnke. 
.   Wis 


Cylinder  Lubrication 

re  the  sizes  and  speeds  of 
ngtnes,  and  the  amount  of  oil  used 
!i  for  a  12-hour  run  : 
•  16  and  .30  by  24  Russell  cross- 
'und,  150  revolutions  per  minute,  in- 
d  horsepower  400,  3  pints. 
18  and  30  by  36  Corliss  cross-com- 

■  84    revolutions    per   minute,    indi- 
liorsepower    500.    5    pints. 

■  t.t  and  20' <  by  20  Russell  tandem- 
1  ind.    210    revolutions    per    minute, 

ed  horsepower  230.  1  quart  each. 
1    18  and  30  by  24   Ingersoll   cross- 


compound.    100    revolutions    per    minute. 

indicated   horsepower  450.    1    quart. 

One  ta  and  ai  bj   21   Buckeye  tandem- 
compound,  200  revolutions  per  minute,  in- 

power  225,  3  pints. 
On<    8  and    ta  bj    ta   Ingersoll   cross- 
compound,  150  revolutions  per  minute,  in- 
dicated hi  >rsepower  So.   1   pint. 

I   am   using  "60O  V> 

\Y     I)    Ranney. 

Columbus,   O. 


I  note  that  few  who  express  their 
views  on  graphite  as  a  lubricant  dis- 
tinguish between  the  product  of  nature 
and    the   product    of   the    electric    furnace, 

whereas   all    should   know   that    when    it 

comes  to  lubrication  the  electric-furnace 
graphite  is  far  superior  to  natural  graph 
it'e.  This  is  so  because  all  natural 
ite  is  mined,  having  been  made  by  the 
unmatched,  unknown  process  of  nature 
from  indiscriminate  materials,  while  in 
the  making  of  all  electric-furnace  graph- 
ite there  is  full  control  of  all  raw  ma- 
terials, as  well  as  of  the  process,  SO  that 
the  makers  are  enabled  to  impi 
nature's  output. 

1    very   much    fear  your  correspondents 
have  not   reached   the  advanced   class   in 
lubrication   when  they  claim   flak. 
ite    to    equal    amorphous    electric-furnace 
graphite.      Make     graphite     is     crystalline 
and    hard.      The    claim     is    made    that    it 
becomes       impaled       on       metal       points. 
electric-furnace     graphite     is 
In   use  as  a  lubricant, 
it   tills   in   the   hollows   and   buries   the   un- 
even   surface    points,    giving    a    veneer    or 
polish      that      results     in     lubrication      far 
superior  to  that  afforded  by  oil  or  grease 
■  by  flake  graphite. 

J.  M.  Willi tt s.  in  the  September  7 
number,  writes  understanding^  when  he 
makes  reference  to  the  difficulties  in  re- 
fining flake  and  other  natural  graphites. 
It  is,  indeed,  a  very  difficult  matter  to 
get  the  grit — the  sand — separated  from 
the  mined  graphite,  but  as  difficult  as 
this  is.  jusl  as  great  as  is  the  failure 
to  accomplish  this,  we  must  recog 
advantages  of  the  electric-furnace  proc- 
ess, which  vaporizes  all  the  known  ele- 
ments except  graphite,  driving  them  out 
of  the  furnace  under  a  temperature  of 
over  7000  degrees  Fahrenheit,  and  mak- 
ing it  possible  to  obtain  graphite  of  r< 
markable  unctuousness,  purity  ami   lubri- 

I  feel  that  engineer-  of  today  have 
many  advantages  ovei 
in  the  same  field  a  few  years  ago,  par- 
ticularly in  having  practically  pun 
ite  as  an  assistant  to  fight  friction.  To 
all  such  I  would  say  that  no  matter  what 
their  past  experience  has  been  in  the 
natural  graphite,  they  will  find 
electric-furnace  graphite  the  best  lubri- 
cant they  have  ever  used. 

Orrix   E.   Dunlap. 

Niagara    Falls.    X.    Y. 


Two  points  must  always  be  kept  clearly 

in    mind,    viz.,    lubrication    is    a    question 

of    degree,    and    an    oil     will    reduce     fric- 
tion  and  consequently   is   to  a  gri 
.1   lubricant. 

In  regard  to  the  first  point,  we  all  know 
that  am  engineer,  whose  engine  gi\es  no 
apparent  trouble,  will  tell  you  that  bis 
lubrication  is  satisfactory,  and  yet  an- 
other engineer  would  point  to  many  fac- 
tors   that    indicate    1 r    lubrication;    it    is 

all  a  question  oi  opinion  and  111  most 
eases    op,  on    little    knowledge. 

ning,  no  scoring  of  the  cylinder 
nor  rapid  wear  means  to  most  engineers 
good    lubrication.      They    may    of   course 

be   righl   in  many  cases,  but   it   1 tten 

happens  that  the  same  oil,  s.nm  quantity 
and  the  same  methods  fail  to  lubricate 
other  engines  and  even  similar  engines, 
so  a  mere  statement  of  fact  is  not  of 
much  use.  Other  conditions  have  a  lot 
to   do   with   the   best    use  of  an  oil. 

In  regard  to  the  second  point,  one  must 
always  remember  that  when  we  say  such 
and  such  an  oil  is  a  poor  lubricant  wc 
don't  mean  that  it  does  not  reduce  fric- 
tion,  but  that  it  reduces  a  smaller  pro- 
portion of  the  friction  than  we  think 
possible.  With  this  in  mind  we  can 
easily  understand  that  in  an  engine  where 
conditions  are  such  that  there  is  very 
little  friction,  a  so-called  inferior  oil  may- 
work  satisfactorily  and  an  engineer,  using 
such  an  oil.  would  call  it  an  excellent 
lubricant.  In  other  words,  a  poor  lubri- 
cant    for    one    set    of    conditions    may    be 

.1    g 1    lubricant     for    a    different        1     ol 

conditions.  In  a  general  sense,  condi- 
tions play  a  very  important  part  in  this 
question  of  cylinder  lubrication,  and  this 
discussion  will  be  valuable  or  otherwise 
according  to  the  clearness  of  the  condi- 
tions under  which  any  experience  has 
quired. 

One  of  your  contributors  advocates 
"allowing  the  oil  to  run  on  the  inside  of 
steam  pipe  to  the  cylinder."  Unfortunate- 
ly this  is  done  much  too  often:  it  ap- 
pears to  me,  from  many  years'  experi- 
ence, that  it  is  responsible  for  a  great 
many  of  the  cxi  per  cent,  of  cylinder  (and 
valve)    troubli  to    lubrication. 

I    have    adopt-.  rule    of   "keep 

oil    at   all    costs    from    the    insidi 
of    the     steam     pipe."       In     many    engines 
the    oil,    running    along    the    steam    pipe, 
would     have  OUgh     the    stop 

valve,    and    in    all    engines    the    oil    must 
.one    valves   to   reach 
the   cylinder:    moreover,    the    oil    must    be 

'  am  pip.'  at  a  higl 
than  the  entrance  to  the  cylinder,  for 
steam  will  not  drive  oil  upward  along  a 
pipe  surface.  Further,  when  the  oil 
reaches  the  cylinder  it  often  flows  over 
the  cylinder  ends  to  the  low. 
of   the    cylinder    and  >ugh    the 

exhaust,    without    having    had    an 
tunity    of    lubricating    anything.      It     has 
naturally  filled   up  any  pockets   in   valves, 
etc.,  on  the  way,  and  deposits  are  formed, 
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and 

,kcn   up  and  car- 
linder.     Al- 

ap- 

■n   method   ■ 

lental 
breaking    ttv 
h  is  either  di 
isible    for    all    the 
Mr. 
,11    admit    that    a    second    and 
cylinder,  if  not  lubricated  by  admit- 
oil    direct    to    the    cylinder,    receive 
rough  the  steam  fr< 
,raying  the  oil  as  ii  hangs 

ind  valve,  and  so  carry- 

rd  to  the  other  cylinders. 

1„    ,i,  ^nes,    direct    lubrica- 

tiqn   of  the   cylinders,   if  done   correctly, 

,esl   method,  I 

ngine    the    valves    cannot    very 

weH  .1    in    this    manner,    and 

rrie.l    to    all    valvi 
n  this 
I   must  be  taken  into 
some     oils,      when 

mi. 

m,\  dense   or  deposit    on   the 

cylinder  walls;  almost 

-st  cylinders.  Fror 
it  will  be  seen  that  oils  must  po 
othi  i  '"  tlu'ir  lubrl" 

eating  quality,  and  this  is  especially  nec- 
steam. 
f  testing  the  carrying 

of 

vith    white    blotting    paper,    and 

vhich  the  in- 

Blow  steam  through  for 

■ 

wn    color 

•he  paper  after  a  few 

sufficient   oil   is 

the    steam. 
WnxiAM   Scott  T 
.    England. 


We    '  r    by    24- 

rect    current   to 

^oo-kil. 

steam    | 

inches  «':  double- 

in  the  cylinder 
•   in    the 

valve  seat  'between   the  ports   and  nearly 

the   entire   length  of  the   valve 


end  of  tl 

lischarge 
ilv  into 

tin      throttle       i 

..  ■ 

traight  mineral  cylinder  oil 

ess;  we 

of  oils  and  various 

ich. 

i,    Mi 


Mj     engine    i-    an     i8x43-inch     Wright 
Corliss,    running    at    70    revolutions    per 
minute    with    E 
and  an 

power.      Then 
-team  pipe.     1  use  a  sight  feed  lul 

i    the   rate 
of  a  drop  in  about  25  ns.    In  237 

days  ha 
inder   oil,   about    1%    pints    pi  r    ti 

6-inch  duple      >>  1  d 
pump  gets  about    ',  pint  of  oil  per   week. 
James  1 1-  Campbi 
Hctn.it.    Mich. 


Tin-    folowing  brication    data 

litted  in  the  discussion  now  going 

wer.    '  >ne  -'on.5o  inch  slide-valve 

engine  ,  solutions  per  minute, 

nine    hour-   per    day,    six    day-    pi  r    week; 

-team  pressun    - 

an   average   of    i;5    horsepower, 
pint  Nath  '";-  '  onnected 

behind  the  throttle,  filled  on  Monday  morn- 
ing will  la-'  until  Saturday  night.  The 
engines  show  every  sign  of  perfect  lu- 
brication. 

(  me  pair  of   l6x36-inch  hoisting  engines, 
making  an  average  of  35 

•en  hours  i"  1  days  per 

week  .  st<  am  pi 

an  average  of   150    horsepower. 

lied    will 

last  for  a  run  of  two  week-.     The  engines 

perfect    luhrica- 

One     1  '!    Jeansville    duplex 

I  nmp  making   an   avi  '."  strokes 

per    minute,    twenty  three    hours    per    (lay. 

r    week;    pum 
200-foot   head,   80-pound    si 

ge  of  ISO  hoi 
i.int  Detroit  lubricator  is  used,  and 
ighl   hours,  and 
1  ition. 
4x16x1 8-inch  Cameron  pump  mak- 
ing an  averag  per  minute. 
twenty-three 

ek;  -team  pressun    80  pounds  gage. 
pumping   against    [40  id,    and   de- 

• 

i-     used,    and 
ling  will  last  tv  :     d  and  thirty 

hours,  and  give  perfect  lubrication 

Cu  \S    J.    11  WXORAN. 
• 


\n\  eilllii  r   16 

for   the    last 
larini  ! 

,  uly  one   ship   where   oil   was  used   ill  c\ 

1  i,i  this  one   ship  we  used  one  quart 

twenty    1  ndilion  t 

arrived  at  F 

■    . 

Tin 

wen    two    - !i    hoili  1  -    with   tin 

I       1I1  II" 

nit    force   draft        I  he   lulu  ■ 
.  J,],  ,,,1     '     ul   om    1  •■•lul'  of  an  in, 
,     top     ul    tin     furnaci 
!    with   oil.      1   have   wondc  1 
a  time  since  that   ihe  furnaci  s  did  not  1) 
Pity   the   >  i\  0   lin  men   •  n    watch   who  1 
to  work   like  demons  to  keep  the 

nds. 

1  if  course,  I  don't  mean  to  saj  that 
oi!  i-  harmful  to  the  cylinders,  bul 
harm  it  doe-  to  the  coal  bunkc 

to   the   boilers    and   tl"'  e-  ' 
it    extracts    from    the    fireman,    make 
think   it    is    better    not    to    use    i: 
cylinder-.      liven   with   the   In  -1   1 
tors  in  the  market  some  of  the  oil  finds 
way  into  tli.    1"  iili  1  - 

I     spent     eight     years     in     L'ncli 

navy,  and  on   1 '    of  tin    ships   I  was 

during  that  time  was  oil  usi  .1  in 
cylinders.      In    fa.  1.   on   one   ship  the  c 

,  r  had   a   bill   posted   in   tin 
room   to  the   1  ffei  t     that   if  any  machi 
or  oiler  pul   oil  in  tin    cylinders,  he  w< 
have    him    court    martialed,    which    m 
Hi,    losing  of   from   one  to   threi 
pay.      \\ow,  this   ship  was   fitted  with 
triple-expansion  engines  of   1700  indii 
.  ach,  placed   horizontally, 
they    ran    so    smoothly    at    00    n 
per   minute   that   one   could   not   hear  1 
when  standing  Oil  the  upper  deck. 

On   anotln  1    of    1  ncle    Sam's   ships, 
.;.  ,,;,,,,,,   engine   caused   trouble  by  ta 
the    oil    through    the    stuffing 
sending  it  into  the  1  ondenser ;  tl 
rr.tor  did  not  extract   all  the  oil  fron 
,.  ndensed    -team   and   quite   a  little 
mto  die  boilers.  'I  he  trouble  was  rem, 
to   some   extent   by   having  distance  p 
a  •     and    pul     bi  tween    tin     --rank   c 
,e    cylinder.       A    plate    witl 
ecun  .1    on    top 
1  he     new     pi-ton    n  d 
stems     were     made     longer     and     p 
through  both   stuffing   boxes  ;   still  wi 
„il    ;„    the    condenser,    and   hi 
I,  m   ,!,.    oil     1  parator  once  a  month 
renew  the  filtering  material      In  my 
i,  n  it  i-  betti  r  nol  to  use  any  oil  m  '■ 
cvlinders   where   the  condensed  wate 
to  1.,    used    for   feed   water.     The 
,,,,1   which  is  effected  by  having  no 
the  boilers  is  much  greater  theft 
ing  would  be  by  using  oil  in  the 
f.  reduce  a  little  Mction.     T  have  n< ) 
.ecu    any    -end    cylinder-    because 
was  no  oil  used  in  them. 

Gust ave  Klein 

Newport.  R.  I. 
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North    Dakota" — World's  Fastest 
and  Most    Powerful  Battleship 


the    United 

h  her  sister  -Iiip  the  "Di  I 
most  powerful  battleship 

.v-standardiza- 

•  of    the    "North     Dakota"    over 
K  ursc   de- 

25  knots 
ami   an   average   speed   ..f   ji  X;; 
rsi    of  the   five   trial-   over 
•e    was    the    f; 
the    record    following:      22.25, 
22.13,     21-505     and     22.133.     The 
m   speed  of  22.25   knots  pi 
lerahly   in   excess   ,  f  the  h'est   per- 
either      the      "Delaware." 
-    the   "Bellerophon"    (22.1).    the 
Ireadnaught  of  the   British  navy. 
>■    trials    a    maximum    of 
.ver    was    recorded,    and    a 
•5    horsepower.      The    maxi- 
mber    of    rev.  lutions    of   the    pro- 
per  minute,   and    it    was 
revolutions    per    minute 
"dent    to    maintain    the    contract 
of  21  knot-. 
S'orth   Dakota."  which  is  510  feet 

•  et  wide,  draws  27  feet  of  water 
.  displacement  of  20.000  ton-,  i, 
\merican   battleship   of   the   first- 

to    install    turbines,    the    cquip- 
of    Curtis     marine     re- 
turl)ines.     driving     twin     screws, 
rs  are  nf  the  Babcock  &  Wilcox 
carry   a    steam    pressure    of   265 
age  and   50  degrees   superheat. 
\  four-hour  endurance  run  at  top  speed 
tfs  made  on   November  5.  Inn   the  aver- 
I   was   somewhat  lower  than  ex- 
lue    to    a    crack    ;'j    inches    long 
in    one    of    the    4  inch    boiler 
ich  necessitated  cutting   out   four 
•lers   during  the   fourth    hour   of 
t    run.     The   record   made   was    as    fol- 
r    the    first    hour.    21.71    knots; 
ur,  21. ~\  ;  third  hour,  21  64:  and 
hour.  21   knots  Hat.     As  a  re- 
accident  one  of  the  coal   pass- 
ed,   three    others    were    severely 
■i    12   were   injured   to   a 
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compared    to    ,515     ■ 

is    also    a    possibility 

1  hour   mil  sp 
■•■   the  buil  lei 

made    with    the    1 


To   Head  Off  Trust  Control   of 

Water   Powers 


I  November  6  the  "North  Dakota" 
-'4-!i"iir  run  at  12  knots,  the 
tube  having  been  replaced  im- 
after  the  four-hour  run.  Few 
available  on  this  test,  but  it  is 
ly    reported    that    the    co:  ' 

for    the     24     hours     was     106.2 
•' ■    which    is    about    five    tons    less    than 

*  required  by  the  reciprocating  engines 

*  he   sister   ship    "Delaware"    when    re- 

taking     a      similar      test.      The 

Poller    speed    during    this    run    was    a 

're    more     than     143     revolutions     per 

rrtite. 

n  the  day  following.  November  7.  an- 

--  V«ur  run  was  made  at  19  knots. 


The  position  of  the  Government   :n   re- 
ivater-power 
is    outlined    by    Gifford 

5ter,   in  a   letter  written 
Henry    L.    Higgins 
a   director  of  the   General    Electi 
pany.      The    letter    takes    the    foi 
public   statement,  and   is  significant  at   this 
time    because    of    the    widespread    interest 
in  the  water-power  question.  Mr.   Pinchot 
to   emphasize   particularly   that    he 
tard   the  development 
of   water   powers  by   private  capital. 

Summarizing  the  conditions  imposed 
on  all  power  permits,  the  Government 
forester  makes  clear  the  point  that  the  re- 
newal of  a  permit  at  the  end  of  fifty 
years  i-  at  the  option  of  the  Government; 
that  it  is  by  statute,  revocable  by  the 
Secretary-  of  the  Interior,  but  unless  re- 
voked continues  fifty  years,  when  u  tet- 
minates  without  any  special  r. 
but  may  then  he  renewed  at  thi 
of  and  on  conditions  to  be  fixed  by  the 
Government. 

"I  have  no  desire."  Mr.  Pinchot  writes. 
"to  prevent  or  retard  the  development  of 
water  powers  by  private  capital.  They 
should  be  developed  by  private  capital,  in 
Igment,  under  proper  Government 
control.  and  not  by  the  Nation 
States. 

"I  have  not  said,  either  privately  or 
publicly,  that  the  General  Electri 
pany  or  any  other  single  existing  cor- 
poration, i-  now  seeking  to 
control,  all  the  water  powers  in  the 
country.  But  no  one  can  deny  that  there 
is  a  marked  tendency  toward  practical 
concentration  and  control  of  the  hydro- 
electric development  over  a  very  wide 
area.  In  some  cases  this  concentration 
may  be  a  mere  'community  of  int 
I  and  made  effective  bj 
torates  in  several  legally  distinct 
porations  held  by  the  represent  r 
the  same  interests  or  of  friendly  interests. 
In   other   cases   it   appears   to   be 

a  closer  intercorporate  relation, 
and  in  still  others,  as.  for  instance  in 
central    California,    f 

single   corporate   control    of   a   large   and 
populous  territory. 

"The    increasing    radius    of    practicable 
electric  transmission  and  the  recent  finan- 
cial history  of  the  country  as 
tion  of  other  kinds  of  business   seems  to 
justify   the   belief   that   ther 
tendency   toward   concentrated   control  of 


843 

in   tin    United 
■ 
formed.      As    an 
rmation  win 

vvarr:,m  that    such  .1   trust   has 

nned,  but   it   is  apparent  tl 

cm    tew 

will  produce  it   if  tl 

"1    therefore   think   that    it    is   ,,f  the   ut- 
most    import.,- 

Nation     to    understand     these    tendencies, 
their    import,    and 

control 

of    this    vital    necessity     of    life.        Tin-    may- 
he  done  by  givme.  concessions  limited  in 
time,    requiring   a    fair    rental,   and    impos 
■  .lit   the  evil 

»    1   from 
unregulated    monopoly.      I    am    vei 
indeed    to   have   your    statement    that    the 
1  nited   States   should   not   part   with   this 
kind     of     property     without     fair 

precisely    the    position    that    the 
Forest    Service    has    always    taken." 


A  Rule  for  Stairways 

By   A.   I-.   Dtxo.v 

In   t!u-   building   of   stairways   and   lad- 
ders    there    is    a    simple     little    rule    that 
neral   application    and   make-    the 
mfortable    and    practicable    affair 
to  climb.      It   is: 

v  riser  —  the  tread  =24 
inches. 

For  a  ladder  this  gives  a  vertical  dis- 
tance between  rungs  of  1  foot,  and  the 
■  on  the  common-sense 
principle  that  it  is  more  than  twice  as 
hard  to  lift  as  it  is  to  go  on  i 
but    there    i-    less    of    it    to    do. 

In  a  power  plant  the  stairs  should  he 
straight  in  order  to  permit  of  handling 
long  lengths  of  pipe,  etc.  In  regard  to 
width,   -'  i-   about   the   mini- 

mum,  hut   the   stair-   an-   sometimi 
little   narrower;    where    room    is   available 
it  is  better  to  make  the  stairs  5   feet    wide. 
which    gives    plenty    of    room    for    two    to 
without    crowding. 


A   New   Steel   Corporation 

The    Western    Steel    Corporation    with 

rters   at   Seattle,   has   been    formed 

with   a   capital    of  $20,000,000.      The   new 

company     will     take     over     the     Irondale 

nd    its   opera- 

pment   of  the  iron   de- 

f     British     Columbia.     In     that 

province  there  are  known  deposits  of  iron 

within  easy  distance  of  tide-water,  which 

high  as  66  per  cent.  G.  M.  Gibbs 

-    Faulkner,  of  Van 

A.  Moore,  of  Irondale.  and  II.  F.  Law.  of 

San   Francisco,  are   prominent  promoters 

of   the   company. 


POWER 

JL  The  Engineer 

GENERATION    \  M ' 
I    POT  l  11 

Weekly  by  tin1 

Hill  Publishing  Company 

Jon  A.  Hill,  Ftm.  ud  Tnu         Iiiut  Miu,!^, 

505  Pearl  Street,  New  York. 
Lrborn  Street.  Chicago. 
6  Bou 


Correspondence    suitable    for   the   columns   of 
i  I  ind  paid  for-     Name  ami  ad- 

mits! be  liven— not  one 
.r  publication. 

r.  in  advance,  to 
i      led  81  ilea  or  the  posses- 
.iii.l  Mexico.  $3  to  Can- 
ada,    $4  to  any  oilier  foreign  country. 
Pay  no  money  l 

ol  authorization  from  this  office, 
ipe  and  the 
Hnti-ii  Ccloniea  In  Ihe  Eastern  Hemlspl 

Ir  subscriptions  to  (be  London  Office. 
Shillings. 
Entered  as  second  class  matter.  April  2.  1908,  at 
rk.  N.  Y.,  under  the  Act 
of  Congress  of  March  3.  1879. 


Cable  address,  "Powprn."  X.  Y. 
Business  Telegraph  Code. 


CIRCl  I  t  TIOX    8TA  It. '.If/;  A  7 
During     1008     ie<     printed    and    circulated 

I   eopll  -   of    POWEB. 
Our    circulation    for    October,    1909,     icos 
nd  monthly)   I 

12, 

ber   9 80, 

.  ber    16 3 

Thlt  paper  reaches  42, i  separate  reader* 

each  mouth  ami  80,000  each   wet  /.. 

■    )i  aularlu,   no   refin  i 

/, ■1,11.  |,      llf,      lull  k      II" 

e.   if  I  circulation. 


Contents  pacb 

Torrcsdale    Pumping    Plant    and    Fill  - 

Evaporative   Condensers B16 

B  'Pi       are. . . .  818 

I  Bearing    noon    the    Greater 

efficiency    ol    tin-    Fire-box    Beating 

Surface     819 

The  Car.'  ol   Small   St. -urn  Boilers B20 

Some  Trouble  with   Motor   Drive 822 

Betting   the   Valves  of  the  Twlsa   Engine  823 
The     Bethlehem     Oas     Engines     for    the 

Standard    nil    Plant 824 

'I'.,..    Much    Cooling    Water    on    a    Steam 

nser     B2S 

-••I     Arc     Lain; 

Controllers   r,.r   Electric   Elevators 829 

Primer    of    Electricity.  881 

Flywheel   Explosion  at  Scran  ton 833 

Practical   Letters  from  Practical   Men  : 
Water    Letel    in    Boilers. ..  .Veteran 
Engineers  at    the   Colnmbns  Conven- 
tion ....  How    i  in.  I||„ 

Price \     Dangerous    Blowbff. . . . 

Ingtne   Knocks  and 
their     Ken"  [ora- 

tion    of     Motor. ..  .Pnmplng     Prob- 
lems. ..  .Lost    Motion    In    Pump.... 
trie     Drives     for     Factories.... 
lit..   .Novel 
Plsti  >  ■  indent     Compound 

....A  Permanent  Test  Set B34-837 

Subjects   l  n  >  l  •  i 

How    shift    Changes    Waste     M 
. . .  .Some    Erroneous    Idea 
trie    Discharges    Through     Hose.... 
Pound  In  .m   Engine ....  New   Smoke- 
es  of 

Engineers \      liruntlni:      PI 

...  Mr.    K.  .     Lamp.  .  .  . 

Kerosene     ll  ... 

Redndng    Load   on    Excltei  I 

or    Powdered    Graphite?. ..  .Cylinder 

Lnbrieatlon    

■North     Dakota,"     World's     Fastest    and 

Most     Powerful     Batleshlp 

TO      Bead     Off      Trust     Control     of     Water 

era   

Editorials    844-845 


TOW  ER  AND    I  III'.   ENGINEER. 

The  Debt  of   Modem    Civilization 
to  Mechanical  Power 

In  Septembi  r-0  igog  th<    I  lud- 

son  river  district  of  New  York  State  lias 
been  celebrating  the  three  hundredth  an- 
niversary of  the  1  illicit  discover}  of  the 
river;  and  New  York  City  has  been  re- 
minded of  the  one-hu  iniversary 
of  the  first  trip  of  a  Fulton  passenger 
steamboat  and  the 
replica  of  the  "Clermont"  have  been  object 
s  to  bring  these   tacts  home. 

It  may  fairly  be  questioned,  however, 
it  to  man)  observers  of  this  pageantry, 
the  thought  has  been  emphasized  how 
very  modern  all  the  consequences  arc 
which  have  followed  from  these  historic 
events. 

In  1(109  when  Hudson  came,  the 
Marquis  of  Worcester  was  still  a  boy. 
ok  which  describes  his  steam-pump- 
ing plan!  came  out  in  1663.  Savery,  whose 
engine  embodied  the  germ  of  the  pulsom,- 
eter  type  of  wrecking  or  contractor's 
pump  without  pistons,  belongs  at  the  end 
of  that  century,  and  Newcomen  and  Tur- 
pold  appear  at  the  opening  of  the  next. 
Hudson  was  in  the  era  of  wind  and 
water  power,  and  of  animal  and  human 
muscles  as  sources  of  industrial  energy. 
Fulton,  in  1S07,  had  the  achievements  of 
James  Watt  only  twenty  years  behind  him, 
and  Stephenson's  triumph  with  the  loco- 
motive in  1S29  was  about  as  far  away 
if  him.  Hence,  to  grasp  the  full 
nice  of  the  at  1 1  i ' '  \  client  of  the 
marine  engineer  of  1807,  and  the  incalcu- 
lable debt  of  our  modern  civilization  to 
the  work  of  these  pioneers  it  may  be  help- 
ful to  imagine  the  city  of  New  York  or 
any  great  modern  city  built  Up  on  the 
service  of  mechanical  power  as  it  would 
now  In  if  such  power  were  not  present 
in  it. 

In  the  first  place,  its  size  or  population 
would  be  rigidly  limited.  No  more  per- 
sons can  live  there  than  can  be  supplied 
with  food  by  wagon  and  team  over  roads 
which  are  none  too  good.  The  railway 
is  not  at  hand  to  bring  farm  products, 
milk,  grain,  vegetables  and  cattle  from 
any  distance  overland;  and  only  cities  by 
a  water  side  can  be  served  by  sloop  or 
ship,  which  must  be  subject  to  delay  by 
storm  or  calm  or  by  ice.  The  highways 
will  not  In  up  to  a  modern  standard,  be- 
cause no  power-driven  stone  crusher  or 
massive  road  roller  is  available  to  build 
them. 

The  city  would  be  poor,  in  the  second 
place,  because  all  its  citizens  were.  The 
only  wealth  is  in  an  ownership  of  land, 
because  no  commerce  on  any  large  scale 
exists,  and  manufacturing  is  by  the  in- 
dividual who  uses  or  makes  his  own 
powi  r.  and  pi .  >dui  til  u  1  on  so  small  a 
scale  that  large  returns  are  impossible  be- 
cause  the  area  for  market  is  so  small. 
It  follows,  therefore,  that  anything  like 
large    investments   are   impossible   in   ex- 


November  it>,  1909 

tensive  water  works  to  secure  the  hca 
of  the  community;  there  is  no  call  1 
rapid  transit  or  for  subways,  and 
capital  to  budd  them  if  they  were  o 
ceived.  The  tax  list  as  late  as  [i 
ries  only  ten  names  assessed  as  prope 
holders  in   excess  of  $100,000. 

In    the   third    place,    America   is   not 
the  land  of  opportunity  nor  can  it  be 
The    cities    arc    small,    there    are 
dustrial   or  producing  concerns  to  furn 
work   and   wages   on   any   large   scale  in- 
the  sea  coast,  and  no  means  to  get  produ 
to  the   seaports   to   send   by   sailing  ship  , 

the  crowded  but  p -  old  world.    Farmi 

in  the  large  and  fertile  inland,  territ. 
i-  not  attractive,  because  cheap  transport! 
tion  is  in  it  provided,  except  by  canal,  a 
the  number  of  these  canals  is  limit 
because  of  the  difficulty  of  financing  thi 
Emigration  from  the  old  world  is  sin 
because  of  the  limited  number  of  shi| 
and  costly,  because  so  many  days'  sup 
of  food  must  lie  carried  for  each  voya) 
across  the  sea.  The  frontier  is  res 
only  a  few  miles  inland,  because  of 
sacrifice  of  life  and  labor  and  treasure 
carry  it  further;  and  there  are  few  ti 
who  seek  to  do  this.  Even  so  late  as 
middle  of  the  nineteenth  century,  N 
York  and  all  American  cities  were  in 
days  of  -small  things.* 

In  the  fourth  place,  the  modern  1 
lias  no  tall  buildings.  The  land  values  . 
not  very  great;  still  structural  shapes  1 
only  rolled  in  small  sizes  in  mills  dri\ 
by  water  power.  Transportation 
structural  material  is  costly  and  sin 
there  are  110  passenger  elevators  design 
because  there  is  no  power  to  drive  tin 
But,  more  potent  than  these  in  its  eff 
on  the  growth  of  the  business  centers 
the  fact  that  no  one  may  live  furtl 
from  his  office  or  store  or  shop  than 
represented  by  the  distance  he  may  w 
or  ride  by  horse  or  stage.  If  hi 
suburban  residence  across  a  ferry  he  1" 
await  the  manufacturer  of  steel  for 
bridge,  of  the  air  compressor  on  a  lai 
scale    for    bis    tunnel;    or    he    must   cr. 

by  horse-driven  or  sail-propelled  1 1 

is     impossible     to     state     what    effect 
steam-propelled    ferryboat    has    had   ti] 
the  prosperity  of  an   island   city,  such 
Manhattan   or   Brooklyn. 

It  would  take  our  thought  into  I 
wide  a  held  to  do  more  than  gland 
the  consequences  which  have  flowed  ft"' 
the  conversion  and  transmission  of  pov 
b)  means  of  electrical  devices.  The  gi 
crated  or  liberated  power  is  brought 
home  and  office,  to  street  and  factory 
the  manifold  forms  of  light  and  pow 
and  production  and  wealth  and  comf 
and  convenience  spring  as  by  the  rulil)' 
of  an  Aladdin  lamp.  Communication  al 
by  telegraph  and  telephone,  all  belong 
the  electrical  age,  a  modern  one  in  evi 
sense.  Let  everyone,  then,  who  thr 
to   contemplate    an    achievement    pregni 
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o  most  far-reaching  consequences, 
re  in  the  i|u;iint  "Clermont"  and  in 
<1  it  celebrates,  the  nr-t  steps  in 
impham   progress  of  the  last  hun- 


.'tetv  the  Essential  Factor  in  Boiler 
Rules 


'he   Board   of   Boiler    Rules   of    Massa- 
rmed   after   that   Stale   had 
sited    by    the    Brockton    exp 

58     were     killed,     which     ex- 

,vas  followed  by  that  at   Lynn,  in 

wire       injured,       and       it       is 

ral     that     under     those     circum- 

ey  should   formulate   rules  more 

■han   as   if  the   commission   were 

of  one  man  from  Massachusetts, 

Missouri,  one   from   California, 

Texas,   and   one    from    Minne- 

stead   of   all    five    from   the    scene 

two  great  explosions.     In   1   >  way 

-    bias   appear   more   conspicuous 

the     chronologically     graduated 

f   safety.      One    does    not    reduce 

because  a  boiler  is  ten  years  old. 

b    rather,   because  of  the  tivnr  iind   tear 

■  with  that  period  of  lime.  Why 
n  then,  deal  directly  with  the  wear  and 
tt  and  not  with  the  ten  year-?-  This  is 
wit  the  Government  does.  and.  as  far 
a:we  know,    is    what    is    done    by    every 

ilar  governing  body.     According 

ractice    the    factor   of    safctv    is. 

w  might   say.   automatically    apportioned 

b*he  boiler  itself.     To  illustrate,   let   us 

ta   the  case  of  a  boiler  one-quarter  inch 

Irk.  allowed    100  pounds  at  a   factor  •>!' 

the   end   of   say   fifteen   years    we 

metal   has   wasted   away.      Mani- 

the    pressure    should    be    reduced. 

1  out  how  much  it  should  be  re- 

the   sheet   is   drilled   and   i-    found 

■  e-sixteenths  inch  thick,  the  de- 
li  having   been   25    per    cent  ;    a 

45  i-  applied  and  the   resulting 

is  found  to  be  7J  or  25 

pcids  less  than  in  the  beginning.     This 

t,    for     the    metal     ha-     wasted 

i    per  cent.,   but   if   it   had   1 

tfrated  at  all,  one  would  not  be  justi- 

liein  reducing  the  pressure  25  per  cent.. 

dicing  it  only  25  per  cent,   if  the 

pk  had  deteriorated  40  per  cent. 

condition    of    the    boiler    i>     not 

ted.      This    should    be    done.      We 

raiit    have    a    boiler    of    the    water-tube 

tyi  in   which,    at    the    end    of   ten    years. 

all:he    tubes    were    replaced    with    new 

"•uch    a    boiler    is    practically    as 

KO    as  new,  yet,   according   to   this    for- 

m .  the  pressure  would  be  redud 

th'-ame   as   if  the   tubes    had   not    been 

reued.     The   same   would   apply   to   an 

•ntnally  fired  boiler,  where  they  had  re- 

M'd  the   furnace,   or   to   a   locomotive- 

tyi  boiler,  where  they  had   renewed  the 

Again,    we    have    some    boilers 


twelve   hour-  a  day, 
under    a    light,    even    load;    othei 
run     twenty  four     hour-     a     day,     under 
Severe     firing,     forced    draft,    and     with    a 

fluctuating    load.      Then,    to,,, 

some    boiler-    are    not    operated    OVI 
month-    in    the    year    and    such    I"  : 
the    end    of   three    years,    have    seen    only 
of    service.       Tin-    difference    in 

condition    of    operation    musl    be    recog- 

1-    it    not    unfair    to    steam    n>er-    to    re- 
duce their  pressure  everj    live   war-,  be 
■   the  .:g.    of  the  boiler  only?     In 
general,    the    factor   of    safety    should    be 

increased    as    the    boiler    increases    in    age, 

bin  the  factor  must  be  apportioned  ac- 
cording to  the  judgment  of  a  -killed  in- 
spector, and  cannot  be  -et  arbitraritj  by 
a  rule,  unless  that  rule  contains  so  main 
variables  that  by  the  lime  the  proper 
factor  is  computed  one  has  defeated  tin- 
object  that  he  wished  to  obtain— namely 
to  derive  a  factor  which  is  independent  of 
the   personal   equation  of  the   inspi 


Wishbones  versus  Backbones 


Don't  wear  your  wishbone  where  your 
backbone  ought  to  be.  The  bony  frame- 
work of  some  engineers  i-  very  much 
mi-placed.  We  don't  wan!  to  sermonize 
ami  won't,  but  il  is  one  of  the  functions 
of  a  journal  of  this  character  to  lie  critical 
when   critici-m   may   do   some    gi 

Some  nun  succeed  while  others  fail  in 
everj  Occupation,  There  is  always  a  rea- 
-011.  and  if  we  inquire  into  the  cause  of 
failure  in  power-plant  management,  we 
shall  find  in  most  cases  that  it  is  a  mat- 
ter of  hones,  the  wishbone  being  mis- 
placed   and    the    backbone    being,    perhaps, 

mislaid   altogether. 

One  engineer  steps  out  of  a  position 
and  another  take-  hi-  place,  instituting 
ret'., rm-  that  effect  wonders  in  economy. 
It  may  he  that  the  first  man  lacked  sagac- 
ity, but  it  is  a  safer  guess  to  say  that  he 
lacked  backbone. 

We  must  illustrate  our  meaning.  Let 
us  go  into  the  boiler  room.  We  all  know- 
that  this  department  of  tin-  power  plant 

has  hitherto  been  very  much  neglected. 
We  also  know  that  the  place  to  make  the 
big  savings  is  where  the  coal  i-  being 
burned,  that  one  reform  in  the  boiler 
room  i-  usually  worth,  in  dollar-  and 
cent-,   several   reforms   iii  other  places. 

It  is  one  thing  to  realize  the  necessity 
for  reform-  and  it  is  another  thing  to 
start  the  reformation-.  We  would  expect 
that    a    serious    attempt    at    impn 

would  be  made  in  every  boiler  room,  but 
nothing  more  than  a  desultory  effort  in 
this  direction  is  made  in  the  most  of 
them.  Why  is  it?  Let  us  examine  the 
excuses  that  the.  average  engineer  offers: 
"The  firemen  are  ignorant."  If  this  is 
1      it    i-    the    fault    of    ' 


in-charge.      lie    has    no    more    important 

duty    than    -eeing    to    it    lli.it    his    men    are 

instructed.     If  the  fireman   is  too  dull  to 

learn,    he    should    he   dischai 

"The  firemen  won't  follow  instrui 
If  there  i-  an  equivalent   for  saying  that 

neer    has    no    backbone,    tin-    i-    it. 

Somebodj    i-  "boss"  in  everj   plant.     It's 

1  the  chiil  commanding  the  men 
or  the  men  under  him  commanding  the 
chief  If  the  engineer  in-charge  knows 
how  in  handle  men,  he  can  have  every 
operative  under  him  eating  out  of  his 
hand.  If  he  doe-  not  know  how  to  man- 
Si  of  waste  and  the 
manager  will  wake  up  souk-  day  and 
place  a  ban  on  waste  of  every  kind  that  is 
avoidable.  This  complaint  that  the  nun 
will  noi  obey  i-  the  weakest  thing  that 
an  engineer  ever  uttered       It'-  entirely  too 

common. 

When  it  come-  to  urging  the  importance 
of  studying  combustion  subjects,  more 
excuses  are  met  with.  "I  never  Studied 
chemistry."  What  of  it!'  You  can  begin, 
can't  you?  It  is  not  nece-sary  that  you 
should  compass  much  of  the  technical 
-ide  of  this  science.  There  are  some 
owever,  thai  you  can  and  should 
know.  \n\  engineer  will  tell  you  that 
lie  would  "like  to  know  all  about   it."   The 

wishbone  i>  in  evidence.     If  lack  of  time 

I-  urged  .1-  an  excuse  for  not  knowing, 
we  may  put  il  down  that  the  backbone  is 
either  absent   or  extremely   rudimentary. 

We  would  like  to  popularize  the  study 

of    combustion    among    engineer-    and    the 

use    of    the    flue-gas-analysis    instrument, 
position  i-  not  a  mysterious  one. 
ii     -'in, ild    have    no    terrors    for    anybody. 
We   -hall  discuss  it   frequently  hereafter. 

We    hold    that    the    most    ignorant    lire- 
man,    if    po-se-sed    of    a    willingness    to 
learn,   can    be   made   over    into    an    efficient 
Operative    and   that    it    should   be   the   duty 
Competent    person   in  every  power 

plant  t"  superintend  the  education  of  the 
boiler-room    operatives. 

We  believe  that  a  proper  instrument 
for  the  analysis  of  the  flue  ga-c>  i-  an 
important  if  not  a  nece-sary  apparatus 
and  that  every  engineer  should  1»  -up 
plied    with    one    of   them. 

Readers  of  POWER  are  asked  to  sub- 
mit their  combustion  problem-  to  us.    We 

>  hap-,  be  able  to  offer  -..me  help- 
ful suggestions.  If  you  have  tried  the 
work  of  gas  analysis  and  succeeded,  tell 

II-  about  ii.  Tell  us  what  you  did  and 
what  you  accomplished.  If  you  have  tried 
without   results,  bj    all  means  tell 

it.  If  requested,  we  will  not  use  names 
and    addl 


The  Roche  Engineering  Company.  812 
Weightinan  building.  Philadelphia,  has 
undertaken  the  agency  for  the  New  Eng- 
land  Roller  Grate  Company  for  New 
Pennsylvania,  Delaware,  Mary- 
land, Virginia  and  the  District  of 
Columbia. 
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Power  Plant  Machinery  and   Appliance 

Original      Descriptions      of      Power      Devices 
No      Manufacturers'      Cuts      or      Write-ups      Used 


MUST     BE     NEW     OR     INTERESTING 


Recent  Improvements   in  the  Green 
Fuel   Economizer 

a  iili   three   i 


sho\ 


shown  in    Fig.   2      Formerlj    it   was  cus- 
tomary t"  make  the  1  >■  -t t •  >m  head 
circular    section    and    the    space    between 

.   an  inch  or 
casionally  it  was  f-  •nn<  1  that  soot  scraped 
from  the  tubes  by  the  automat 

ut   tlii-   nai  •      1  ol  the  1  liambi  1 

ny,  Mattcawan,  \    V.       resulting  in  the  clogging  up  of  the  econ-     either  end  of  the  chamber  drum! 


tal  joints  oiily 
used,  in  the  economizer  chamber. 
An  automatic  soot-pil  >  leaner  is 

in   Fig.  3.      I  he   -'"'1  pit  chamber  is  m 

with   a   trough    t"r<'in    which   I 

Ik    convenient!)    ren  n    end. 


HO.     1.  '.      Till-     HEAL'. 

:i    PIPE 

top  branch   pipe   were  placed  directly   over 
■    made 
duction   of  the 
lids,      'i 

ther  t" 
lea\e    the    last    row 

i'h    pipe    in 
branch  pipe  was  fit! 
bandholes,   being  known   in   that 
an  "access"  branch  pipe. 

In    tl 
t 

ding   the 

ter-lifl." 

-■    be    taken 
■ 
I 

thereby  niak: 

able,  a  header  with  an  acce-s  branch  pipe 
' 

plied. 

Another   improvement   along   somewhat 

;' 


NEW    STYLE    OK    BOTTOM     HEADER 


otnizer.     In  ord  I  iliis.  a  header 

having  a  cro  31  tion  of 
which  the  depth  was  about  50  per  cent, 
greater  than  the  width,  the  latter  dimen- 
sion being  considerably  less  than  in  the 
..Id  circular  section.  This  change  left 
plenty  .if  room,  not  only  for  the 
tall    through,   but    also    for   the    inl 


.'ii    horizontal    -haft-,    one    of    which 
tends    outside    of    the    chamber    ai 
and     are     driven     by     a     chain     from 
scraper-driving  mechanism  above.  Endl 
chains    running    on    these    drums 
brush     and     scraper     which,     altern.it 
pa--   over  the   1"  itoni    floor  of  tin 
her.    carrying    the    -""I    to    the    tr< 
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a    man's    arm.    for    the    n 
or    adjusl  pers.      This    1.  ttom 

ntly   far  1""  ond 
rn    tl 
where    the    bottom    branch    pipe     i-     at 
tached,    well    ■  'iiomizer 

cted  by  hot 
gases ;   the  joint  is  always  subject  to  in- 


pit  at  the  end.     With  this  appar;  I 
cration   there    should   he   110   poss 
r.ot    I'iling   up    in    the    soot    cham 
11   would   si  'in  that  the  eco 
itself    would    deserve    inspection 
ciently     frequent     intervals    to    make  I" 
unnoticed      accumulation      of     such    • 
amount   of  soot    improbable. 


\ 


mber   i 


New    ^  ork"    Gas    Producer    and 


Engir 


New  York  Engine  Company,  sue- 
to  the  Watertown  Engine  Com- 
tias  added  to  it<  product  a  lino  of 
producers  ami  single-act- 
is  engines.  Fig.  i  is  a  sectional 
on  of  the  complete  producer  ami 
t  to  5  illustrate  the  construction  of 
t-aml-miss  type  of  engine 
n  also  builds  throttling  engines  for 
requiring  very  elose  speed  regula- 

producer  is  so  simple  in  construc- 

hat    the    drawing    is    almost    self- 

atory.     It  is  of  the  straight,  updraft 

I  type,   with   a   stationary    grate   ami 

arizing   top    in    the    generator.      The 

make  steam   is  discharged   from 

ily   pipe   through   a    faucet   in   into 

pan.    whence    it    flows    through 

nclined  tube  into  an  open  funnel 

forms    the   mouth    of  a    U-tube 

nto  the  vaporizer  which  seals  the 

from     the     atmosphere.     The 

the  vaporizer   (R)  is  maintained 

it  level  by  an  overflow  pipe  a 

own  to  the  sump  Z.  Steam  passes 

vaporizer  to  the  ashpit  by   way 


P<  >\\  IK  AND    11I1-:  ENGINEER. 

■  ■I'    flu-    pipe    /'.    and    mingles    there    with 
the   air    tor   combustion. 

I   aving    the    general 

ling   pipe   which  also 


serves    as    a    separator    t. .    lake    out    the 

dirt,  depositing  them 

sump    '/..      From    the   cooler,   the 

ubber    //.  and 


Mmmmw//. 
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NEW    YORK       HIT-AND-MISS    rrnrit/CER-OAS  ENGINE 
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mil;    the 

from  the 

ne  "ii  the 
most  of 


. 


FiC.   3.    GENERAL   DETAILS   OF  CONSTRUCTION;     NEW    YORK    GAS    ENGINE 


•    inal    features.     The    frame, 
cylinder,  piston,  conn  nd  crank 

shaft    are    all    of    familiar    forms.      The 

The  exhaust  valve  K  is  opened  by  a  cam 

1    by    a    long 

spring   M    in    tension.      There    are 

illing  the 

the  main 


valve    E.  which   controls  the   mixture   of 

gas  and  air.  This  latter  valve  /:'  is 

suction  stroke  1  >>  a 
cam  and  main  rocker-arm  acting  through 
the  push-ri  d  (,'  and  the  small  rocker  F. 
The  gas  valve  //  i-,  opened  by  a  hell- 
crank  /  which  is  actuated  by  thi 
red  /  which  n  from  the 

1  G  through  a  sort  of  pick-blade 


buffer    controlled    by    the    governor. 

long  as  the  speed  is  normal 

:n  il.  the  buffer  is  in  working  position 

the  gas  valve  is  opened   foi 

stroke.      If  the      leed  1     0 

rate,  the  governor  pulls  tin 

positii  n  and  the  gas  valve  remains  cl 

It    will    be    noticed    from    Fig.    3   tha 

gas  valve  opens  ■  utward  :  con 

suction    of    the    piston    cannol    .'1"' 

except  to  hold  il   moi  1 

The    piston    is   lubricated    with   oi 
1  j \    a   little  pump   im  unit  d 


GEMl 


FIG.    5.     LUBRICATION    or    CRANK    ANP      : 
r.E  \RINCS 


■mbcr  to,  igog. 
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'ramc.  as  shown  in  Figs  -•  and  4. 
irristpin  is  lubricated  by  gravity  feed 
a  sight  feed  cup  in t . •  a  trough  car- 
lo the  •.  in  1  of  the  connecting  rod, 
pirn  iti  Fig  1.  Fig.  5  shows  plainly 
:  feeding  oil  to  the  main 
.rank  pin. 
Hon  is  effected  by  means  of  a  reap- 
ing magneto  and   a   make-and-break 

dicated   in    Fig    j. 
■C  engines  are  built    n 
p  horsepower   (gx  16-inch  cylinder") 
>    150    horsepower    (jjx.^oi    in    the 
■cylinder  form.     For  larger 
Cylinder    and     double-acting     engines 
uilt  up  to   1000  brake  horsepower. 


Pressure  Gage  Alarm 


the     ace  illustration     is 

I  an  ordinary  pressure  gage  and 
ic  bell,  which  by  means  of  the  con- 
>ns  shown  in  the  drawing  may  be 
0  ring  at  intervals  of  to  pounds 
ire  on  the  gage.     On  the  un 

if    the    gage    is    mounted    a 
ring,  which  supports  a  series  of  pins 


this  particular  Stud,  and  when  the  hand  of 

pounds   on   t: 
the  bell  will  ring. 

larm    was    designed    bj      V    C 
Scribnei .  ille,  N.  \  . 

for. automatic-sprinkler  syst< 
it   in  connection   with   the  dry-ail 

can    be    Si  I  '     which 

warns    against    a    lower    air    press 

t    leak,    before    the    main    valve 
and   allows   water   to   flow    into 
the  pipe  and  freeze  up.     When  a 
is    being    pumped    up    it    can    also    be    sel 
to    ring   at    a    gi\  en    point    and    m  I 

-charge    or    make    it 
ntinuall]  wal 

It    is    also    a    valuable    device    for    a    steam 

gage    when    a    fireman    has    other    duties 
to  perform,  and  ina\   bi  Wantage 

on  gas  pressure  and  circulating  sj 


Sucro  Gravity  Water  Filter 


The  Sucro  gravity  water  filter,  a  Ger- 
man system  'if  filtering  water  for  all  pur- 
poses,  1-  being  introduced  in  this  country 
by  the  Sucro  Filter  Company,  42  Broad- 
way,   New    York    City. 

The  Sucro  filtering  medium  is  a  cell, 
consisting  of  a  frame  of  any  suitable  size 
or  shape,  surrounded  by  a  Aexibl 
ing  material.  A  small  pipe  introduced  into 
the  upper  part  of  the  cell  acts  as  an  air 
vent.       1  I  material    is  pi 

by    fusing   chemically   pure 
and     a     porcelain-like     substance     into     a 
infrangible  ma-.,  said  in  be 
heat-     and     frost  proof,     and 
durable,  each  square  inch  of  filtering  111a- 


moved  bj   a  brush.     As  the  liquid  to  be 
filtered  passes  through  the  cell  hi  1 

of    the    impurities    immediately 
sink  to  the  bottom  of  the  tank  containing 

with     allowing 
the   filtrate  to   pass    from   the   insidl 

utside,    effectual!}    p 

compact  form 
nuts  of  its  ready  steriliza- 
tion,  and   no  chemical-   are   used    I 
filtration  how  -  1  ne  type 

of  filter. 

The    cell    is    designed    to    OCCUpj    a    per- 
pendicular position.     The  number 
forming    a    filtration    system    depends    en- 
tirely 111. 

■ 
contains  but  one  cell.    A  municip;  I 
building,   or    factory   filtration    system   dif- 
fers only  in  that  it  embraces  a  larger  num- 
ber   of  cells. 

Every  one  of  its  parts  is  visible  and 
easy  of  access  for  cleaning.  In  small  sys- 
tems cleaning  is  done  by  hand.  In  the 
larger  systems  cleaning  is  doni 
matically,  by  means  of  long  revolving 
•1  electric  motor  and 
suspended  from  a  movable  platform,  some- 
what of  the  nature  of  a  crane,  passing 
1    the    cells.       In    such 

and    follows    the    path    of   the    brushes    and 
a--jsts  jn  washing  the  impurities  from  the 

I'he   cleaning 
anism  is  designed  simultaneoi 
the  front  and  back   surfaces  of  two     '11 


["he    National    Fire    Protection 
Artificial   Ri 
tion   recommends:    That   graphite   i 
as  a  lubricant  in  air  compressors 


WtESSURE-GAGE    ALARM 


from    the    gage    and    connected 

These    pins   are 

tervals  of  to  pounds  on  the  scale 

of  ic  gage,   and    when    it    is   desired   to 

J1*'  the  bell   ring  at,   say,   70  pounds,  it 

necessary   to   place    the   lever   on 


terial     containing     approximately     igs.ooo 

Impur  1  nter  these  • 

only  a    small    percentage   of   them 
on  the  outer  surface  of  the   filtering  ma- 
terial,   whence    they    can    be    readily    re- 


ins anil  for  air  comp 

for   pun  than    refrigeration,   as 

the   temperatr-  ion   cyi- 

air  sys- 

1  point  wdiere  inflammable  vapors 

rated  from  lubricatii 
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Noveml 


nquiries 


.1     T.   M. 

Id  be : 

'  '=  ;i 
the  3-inch, 

—  4--s 

:  5-pound  steam   ( 20 
■ 

te  1    298 
ming  the  tem- 
inding  the  two 
• 

:  perature   of   the   pipe   and 
I   be : 
5  lb. 


• 

n,  other  thin  - 

irface  in- 

ind  the  difference  in  temperature. 

In  th.  pipe  we  have 

•  Hating    surface    with 

iperature    difference, 

which 

238      7378 

square  •  I  difference. 

In  th.  3-inch  pipe  we  have 

7694 

■• 
•ipc   with   the   low  p 

the  most 

cposure, 

tc,  if  the  tem- 

degrccs. 

irrounding  the 

I  :  ID   WOUld 

iual. 

3-inch  Pipe. 
temp, 
temp. 


it.  surface. 


1 184 

74o 


Kquiv.  surface  i°    •  ■■ 
If  the  temperature  of  the  air  surround- 
•nuch    above 
smaller  pipe  at  the  higher  pressun 
radiate  the  more  heal  .  as  can 


■    pit 
the   lit. 

g  diagram,  whj  does 
rise  higher  than  the 

engine 

11.    1 
that    the    admission    line 
im    line   is   the 
momentum   of   the   moving    parts    of   the 

jht.     The  st> 

.ii.it    higher   t" 

start  with  than  that  upon  the  crank.    This 

due  I     having  a  smaller  clearance, 

or  to  tl  the  head-end  valves. 

nd  out  why  it  is  so  is 

tn   take   a   diagram    from   the    steam    chest 

either  simultaneously  with  that  tal 

the  cylinder,  or.  it"  you  have  but  om 

cator,  tinder  as  nearly  as  possible  the  same 

If  you 

will    put    the    steam-chest    diagram     mir 

r  diagram,  making  the  atmospheric 

lincidc,  and  draw  the  boiler-pres- 


n  is  u  I1.1t  gives  1  ise  to  the  r 
in  head  pressu  ention 

ing    thai    othet     c<  mditii  m 
statu,  tlii—   is   the  onlj    can 

\'ou  an  undoubtedly  pumping  yi 
ammonia    out    of    the    cxpai    ion    side 

tern  and  "storing"  it  in  the  CO 
pression  side,  that  is.  on  the  ci  tidcii 
and  receiver,    i 

in  to  iill  the  recei\  er  the  1 

fler   another   of   the   cond 
up    with    liquid,    the    remaining    availa; 

-1111;  surface  is   redu 
ately.     Redui 
made    up    for.    to    a    ci  1  lain    p.  .int.    by 

j   the  water  supply,  which 

.    but    when    • 

;er  g<  ts  filled  abo\  e  a  certain  pi 

.■   water   supph    is   increa 
a    certain    quantity,    further    im  ■ 
comparatively   little   additional   Co.. ling 
feet    and    the    head    pressure    ai 

Such  a  condition  may  not  in 
indicate  an  overcharge  of  amn 
far  as  the  expansion   side  of  t1 


sure    line    .  n-<  hest    diagram. 

vim   will  have   in   the   difference  between 

.1:1111   and    the   boiler- 

of  pressure  at  each 

point   between   the   boiler   and   thi 

chest,  and  in  tl  enci    between  the 

steam  line  and  the  lower  line  of  the 
steam-chest  diagram,  the  difference  of 
between  the  cylinder  and  the 
steam  chest  and  can  locate  in  that  way  the 
point    at    which    the    pressure    is    lowered. 

;'  m  the  head  end  is  apt 
to  fall  away  more  abruptly  than  that  upon 
1  of  the  fasti  r 

in     the    head     end     of     the 
cylinder  due  to  the  angularity  of  t 
necting  rod. 

•ssure  Rise  in  Ice  Machine 
I  am  running  two  compression   ice  ma- 
chines in  a  50-ton  ice  plant,  and  the  high 
■   :  -    I   pump 
down.     What   is   the  caus 

II.  G. 
Without    more    definite    knowledge    of 
your  actual   running   conditions,   it    is   im- 
nitely   that   an    over 
in    the    machine    in 


in  d,    and    aside    from   si  ■ 
compression    side    is    not    sufficii 
barged  with  liquid  during  1!  1 

I rcasion   dai 

1\    high  brad  pressures,  tin   expatl 
only   is   to   be  considered. 

For    the     purpose     of     producing 
along,    only    just    sufficient    liquid    is 
quired   so  that   there  will  always  be 
liquid    at    the    expansion     valves; 
so   that    there   will   be  ga- 
the    expansion    coils    at     any    time. 
condition  can  always  be  readily  rec 
1  \     the    intermittent    hissing    sound 
ducei      bj    the    passage    of    alternate   q 
titles    of    gas    and    liquid.      The    1 
in    which    there    is    just    sufficient    1 
to  give  a  solid  flow  at  the 
is   the   minimum   charge   that  can  be 

with    economy         I 
unforeseen    contingencies,    such 
through   leak's,  trapping   of  liquid  in 
of  the   system,  etc.,   it    is   a!,. 
to     have     the     liquid     cha 

than   tin's,   a   credit   balanc 
hank  to  guard   against  overdrawi 
account    if  collections  do  not  come     2 
they  should. 


November  i6,  1909. 

Book  Reviews 

■BNATINC     Cl 

S.  McAllister  Published  by  the  Mc- 
Graw-Hill Book  Company,  New 
York.     Cloth  :  334  pagi 

• 

n  of  Dr.   McAl- 
rr's  excellent  tcxtb  ok.  and  it  has  been 
tight  up  t.>  date  to  a  surprisit  . 
;     split  pole     sj  nchroi  ,     • 

about  a  year  old,  is  treated 
his  edition;  a  chapter  on  synchronous 
:ors  has  been  added,  and  the  d 
sparking    in    sin  immutator 

•  ti  extended  to  1 
1  hmihutating  p 

tent  that  can 
E  irding   this    work    is    that    it 
of   engineering 
rtice:    that    is.    it    is    restricted    almost 

ventaky  Electrical  Calculations. 
By  T.  O'Conor  Sloane.  Published 
by  I).  Van  Nostrand  Company.  New 
York.  1909.  Cloth  :  .504  pagi  - 
Bribes;  41  illustrations.  pn 
1  fevering  the  whole  field  of  direct- 
ent  calculal  jiving  the  basis 

current  mathematii 

n    arith- 
c  and   exponential    notation,   and   ap- 

special    subjects,    the    treat- 

t  is  necessarily  abbreviated   and  per- 

confusing  by  the  introduction  of  so 

•    in   a    limited   space.     The 

deavored  to  make  his  math- 
:ical  illustration-  as  simp;,    as  possible, 
to  help   the   student   numerous   prob- 
11    presented    and    the    si  lu 
•   given.      Some    idea    of    the 
red    by    the    book    may    be    obtained 

Mowing     chapter     li 
.  s  Law,    Resistance,    Kirchoffs    Laws. 
ngement    of    B;  trie    En- 

es  and  Relations  of 
fie  I'nits.  Thermo-Electricity,  Elec- 
hemistry.  Fields  of  Force, 
m.  Capacity  and  Inductance,  Hys- 
-  and  Foucault  Currents,  Alternating 
'i'l.  Networks,  etc. 
careful  study  of  the  book  should 
an  insight  into  the  various  subjects 
ng  to  direct-  and  alternating-current 

simple  presentation   for  the 

ementary  knowledge  of  mathematics. 


Books  Received 

■    urces  of  Power"  By  Robert 
D.  Van  Nostrand  Company.  N'ew 
I 

.   $2. 
'earn   Power   Plain    Pipiu 
jjyWilliam     L.     Morris.     McGraw-Hill 
*>    Company.   New    York.     Cloth:    400 
hes;  389  illustrations;   jn- 
1'rice.  $5. 


P<  >V\  IK     \\l>    I 

By  Wil 

Mar.        D.       v 

N   «    York.     (  : 
inches;    tables;    illustratii 
- 
"A    Manual 
the    titli 

pared  bj    \V.   li.   \\  the   New 

York    Belting  and    P  ,mv   ,-,„. 

■  leir  customers. 

The    manual. 

index  and  a   limited 

advertising  matter. 

■ 
instructi 

.  ineers   cone  ■ 

oi     the 
daily    pn 

tables     which     in    connection     with 

the    rest    of  the    volume    provide 

renient    and  reliabli 

for  everydaj  use. 

"How    to  I  ti                            ;.  am"    is 

1  n    Feed    Water    Heaters 

'     been     issued    by    the     Harrison 
Safety     1 '.oiler     Wbrl  nth     and 

Clearfield     street.-.     Philadi  Pi 

The  title  is  well  justified  by  the  t". 

fully  two  thirds    i  f  the   1 k   is   i 

■  and  illustrations  of  differ- 
ent waj  -  of  employing  exhaust  si 
for  heating,  drying,  evaporating,  heating 
water  for  boiler  feeding  and  for  use  in 
'ks.  tanneries,  bieacheries  and 
nills,  etc.  In  a  chapter  entitled 
"The  Possibilities  of  a  Pound  of  Steam" 
it  is  pointed  out  that  at  the  best  only  to 
or    [2   per   cent,    of   thi  energy 

in    steam 

cal    work,    and    that    the    n 
present    in   the  an    engine   or 

turbine    :  [he    pur 

poses  for  which   st< 

the    san  In    a 

chapter    on    "Condensing    Plants."    it    is 
shown    that    it 

electric-    or    power-driven    auxili 
long    as    the    -team    from    steam-driven 
auxiliaries    can    be    used    for    heating   the 
feed    water.      The    section    on    "Corrosion" 
gives  the  latest  that  air 

in  solution  in  the  water  is  a  m 
condition  to  corrosion  and  point! 
that  a  large  part   of  tlii-  air  can  lie  driven 

ter    thn  i  n    bath,    a-    in     the 

Cochrani  ter.     Tin-   bo 

tains    104   pages,  6x9    inches,    an.'. 

tributed     gratis  interested     in 
steam-plant   in.  I 
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N     I  orty  fourth   Si  .    Pi 
Next  convention,  Philadelphia.  Pa.,  Jan.-    l'Mo 


The  Eccentric  Association  of  Engineers, 
No.  1.  of  Xew  York,  will  hold  its  twenty- 
second   annual    entertainment    and    ball    at 
.on    Saturday 
evening.    December  4.     The   even! 
the   benefit   of  the   widows'   and 
fund  connected  with  the  organization.     A 
first-class     vaudeville     entertainmi 
been  arranged   for  by   the  commi 


"HI"    -'«  III  Y    ..I     mi  CH  INICA1     ELEC- 
TRICAL   \ni,  STEAM    ENGIN]  i 
Pres.,     F.     W.     Ballard:    sec..     David    Gaehr 
ofleld    Bldg.,  Cleveland,  O. 


MASTER    STEAM    BOH  I  I:    MAKERS'    ISSO- 

'    I  \  I  1 .  1  N 

lyth:  -ec.  (;,.0.  It.  Clark,  1337 
.N     Maplewood  Ave.,  Chicago.  III. . 


INTERNA!  ION  W,   ONION  OF  sn   \\t 

1   M.r. 

Pres..  Matt.  Comerford;  sec.,  Robert  A.  McKee, 
leona.  III.  Next  convention,  Denver.  Colo 
September,  1910.  ««■».■ 
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\.i\ ember  i<>. 


The  Melville  Marine  Turbine 

■ 

alpine  marine- 
ardl  & 
fact  the 
of   Her- 


Personal 

•   r  many  years 

ti  .1   with    Dr.   Charles 

Schi  nectady    works 

.,1     I-'U otric    Company,    has 

been    appointed    pr  lectrical 

the  department, 

at   the   University   of    Illinois.     Mr.   Berg 

i  a  member  of  the  "Gen<  i 

-.  during 
which  period  he  has  had  a  prominent  part 
■    ■    w   types  of  al- 
it   apparatus.      His   change 
will  deprive  Dr.   Steinmetz 
■ 
and    give    the    I'rhana    university 
an    unusually    well    qualified    head    tor    its 
electrical-engineerii 


borough    Rapid     ["ransit    Company,    New 

Richard  II.   Rice,  General   Electric 

Companj  ;      Prof.      Edward      F.      Miller, 

Institute    of     rechnology, 

and  other-. 

nnual  ladies  night  of  the  Brook- 
Universal   (  i 
Council  ers,     was     held     at 

Masonic    Temple,    Brooklyn,    X.    N  ,    on 
Saturday     evening.      November     8.       I  lie 

.■  meeting  rooms  were  comfort- 
ably idled.  The  entertainment  was 
thi  roughly  enjoyed.  gentle- 

men   participating:      Herbert    Sell 
less    Rubber    Companj  ;    Joe    McKenna, 

Jenkins     Brothers;     John     Lloyd     Wilson, 

Swan  &  Finch  Company;  Frank  i 
Ashton  Valve  Company.   Dan  Quinn,  and 
Jack    Armour,    of    Power.      Dui 
evening   Herbert   E.   Stone,  of  tl 

horn  Drug  and  Chemical  Works,  called 
to  the  platform  C.  H.  Talmateer.  and 
'  past  chief's 
jewel.  Refreshments  were  served,  and 
good  nights  were  said  after  a  mi 
lie    evening. 


Society  Notes 

The    American    Society    of    Mechanical 
rs  has  accepted  an  invitati 
tile    Institution    of    Mechani 

hold    their    summer 

jointly  in  England.    The  invita- 

iti   1   by   the  council   of 

and  the  joint   ineet- 

29,  it  is 

nnounced  whether  at  London  or 

ere. 

■ 

f    Mechanical    Engi- 
dnesday 

17.       in 

•he      In- 

m   Tur- 
ill    he    partici- 
L.    R.    En 

■    tt,     Inter- 


B 


usiness  Items 


A  director;  of  engineers  and  power  plains 
..f  Illinois,  Indians  and  Wisconsin  lias  just 
been  Issued  by  the  Stationary  Engineers  l>i 
■  ompany,  253  La  Sail.'  street,  Cbl- 
'.1  alphabetlcay  list  of  the  plants  is 
given,  with  their  capacity  and  the -names  of 
Hi-  engineers  in   charge,  also  an   alphabetical 

list    of   tin-  engln -a  in   Chicago.     The   price 

of  tin-  directorj 

Thurlow  E.  Coon,  formerly  with  Fairbanks. 

Company's  Detroll  branch,  in  charge 

..f  tin-   water-works  department,  lias   recentlj 

been   appointed   manager  of   tin-   Ball    Engine 

Company's  Detroll  office.     Mi.  Coon  will  also 

acl   as  district   manager  tor  the  Bundy  steam 

a  separators,  tin1  Buffalo  Forge  Com- 

:   tin-  Buffalo  Steam   Pump  Company, 

w  uli  offices  at    180!)   Ford    luilding. 


New   Equipment 


The     International      vcheson     Graph 
pany    is   building   another  addition    to   its   plant 
at  Niagara  Tails.  V  V. 

The    B  I!.    I.,    is 

building  a  new  power  house. 

[.,    have 
•  Miction. 
pany,     Providence, 


1;     I.,   Is    making   preparations   to  erect    .1   in 

Norwich      V    ■!        '.a     and    I   I' 
0  replace  two  of  it s  bo 
a  large  251  boiler. 


Help    Wanted 

Irtta  rtiHCim  ut*    nit-/'  r    Cos    head 

HI  lit  tl    !• 

mail    1/   line. 
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i.iiu    .  1 steam    I10I  er         w  1 

Martin  Urate  Co.,  l'M    Dearborn   St..  chics 

AGENTS  WANTED  to  sell  Rurgni 
hraled  engine  packings  in  lei-ritoi-ii 
covered.      See   ■   advertlsenienl    on 

WANTED  Night  engineer  to  lal 
ni  holler ,,  engines.  Ii  e  machines,  pun 
with  proper  assistance ;  five  referem 
wanted  and   mil  lee    1  eipilrcd.      Box   n  1 

WANTED      First  class   draftsman 
ma  tor    for    high  class    steam    pow  ei     1 
in-    work.      Address,    giving    full    pn 
references  and  salary   wanted,    Box   H'2ii,  CI 
I i>t  t . - .    N.    C. 

Situations  Wanted 


CHIEF  ENGINEER   operating   la 
station    [daiits    and    producing    results,    w< 
like    I"   connect    w  illi    a    concern    v.  I 
a   first  class  man.     Box  86,  l'owiai. 

CHIEF  ENGINEER  ;  machinist  by  I 
II  years'  experience  in  power  and  llgli 
plants,  both  steam  and  hydraulic  :  als.. 
pcrienced    in    refrigeration.       Box    IIP,    Pot 

ENGINEER  of  .-,cio-borsepower  plant  lit* 
and  gas  .-iiciiir  experience;  direct  and  if 
nating  current,  single  or  polyphase  general* 

line    work;     Mam N'ew     Damp 

ferred.      Box   To.    I'OWEB. 

EI.ECTRICAI.   EN(;iNEEIt  with  111 
erences,   wishes   to   form   connection   with  ;| 
concern,    preferably     In    or    near 
three    years'    experience    in    Mexico,    live  > 
in  t'hili  ;   speaks  Spanish   and  Conn.  11 
has   had    wide   experience    both    in   si-lllnL' I 
constructing    electrical,    steam    and    byd 

machinery  :    op'-n    lor    ininicdiat 

Address    "II.     K.     W.,"     Box     71,     I'OWEB. 


Miscellaneous 


Idvei  1  <-<  mt  ntK  unth  r  litis  hi  ad  "" 
verted  /<,,  ic,  renin  per  line.  About  nix  it 
make  a   lint 

PATENTS  secured.  C.  I..  Parker,  Soli 
of  Patents.    1   McGill  Bldg.,  Washington)  I 

ANY     FIRM     or    engi r     in     charge 

it  ni   ttiai   is  troubled  wil  h  scale  h 
hollers  can   get    ahsolutelj    free,    the  bet* 

cator   and    reducing   wheel    1 le,   with   ft 

lined    mahogany    case.       For    partlcubtnJ 
dress    Great    Lakes    Chemical    Work       U 


Wis, 


For  Sale 


Idecrtixementx    under    this     head    or 
si  tied  I'ii-  L'."r  ci  nl.i  in  1    lint .      I 
mail'  it    h  >■ 

ONE  t.-txUii  INCH  Buckeye  engine,  rii-r 
.1  ditton  :  can  he  seen  running  at  tbe  B 
mi  the  Standard  Tool  Co.,  I 
FOR  SALE  ■Jnvls  Wheel, 
tvso  7l"'x1s'  high  pressure  tubular  DOJJ 
i  ondition  cheap.  Addrefts  "Kiil'Ii 
Box  'J.   Station   A,  Cincinnati,   Ohio. 
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POWER  AND  THE  ENGINEER. 


Public  Service   Corporation   Power   Plant 

A  Modem  Power  Plant,  Free  from  Frills  and  Built  for  Business.      Steam 
Turbine  Driven   Auxiliaries  a  Feature,   also  Their  Uniformity   of  Design 


BY        WARREN 


O. 


ROGERS 


The  Marion  power  plant,  of  the   Public 

lion    of    New    Jcrse\ .    is 

'rietly  a  business  proposition.     It   is   lo- 

the  low  land,  just  west  of  Jersey 
ights. 

nt   to   the  power   house   llows  the 
.  :k   river,   with   its   suppl) 
ater     for     condensing      purposes.      The 
.    Lackawanna    &    Western    rail- 
.    while   just    b 


bines;  two.  3000  and  two,  5000  kilowatts 
capacity.     Today    the   turbine    room   con- 
tains turbines  of  34,000  kilowatt   capacity, 
1  ir  45,800  horsepower,  di\  id 
following    unit  .  o-horscpower, 

vertical  Curtis  turbines,  each  direct  con- 
nected to  a  3000-kilowatt  generator,  run 
ning  at  a  speed  of  720  revolutions  per 
minute,  60-cycle,  amperes  131  and  voltage 


ml   one 

amp.  res    393    and    a    voll 

13.200. 

Pile  turbines  are  placed  as  shown  in 
Fig.  2,  the  platform  of  one  being  con- 
nected tu  that  of  the  next  ma  hii  1 
enables  the  operating  engineers  to  pass 
other  without  going 
down  mi  the  floor.  The  generators  are 
cooled  by  air.  admitted  through  air  ducts, 
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TIG.    I.     TWO   VIEWS   OF   THE   TURBINE   ROOM.    MARION    POWER    PLANT 


rie  and  at  one  end  the  New  York. 

&    Susquehanna,    all     of    which 

plant   in   a   position   convenient 

1    the  delivery  of  coal   and   other   sup- 

Ps. 

Turbines 
'"■c  turbine  plant,  illustrated  in  Fig.   I, 


13.200:  two  6700-horsepower,  vertical 
Curtis  turbines,  each  direct  connected  to 
a  5000-kilowatt  generator,  running  at  a 
speed  of  500  revolutions  per  minute, 
25-cycle,  amperes  215  and  voltage  13200, 
new  Curtis  vertical  turbine  units 
of     12.000    hor  ch     direct    con- 

nected to  generators  of  9000  kilowatt  ca- 


which,  in   the  case  of  9000-kilowatt   gen- 
is  taken  from  the  outside  directly 
m  roof.     Tn  the 
■  irbines,   the   air 
is    supplied    by    means    of    motor-driven 
The    auxiliaries   are    mostly    lo- 
cated   between,    and    at   the   back   of   the 
turbines,   as  shown   in   Figs.  2  and  3.  tbe 
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lied,   the 

r   I    pt        Of 

•     1      when 

7F.KS 

[1  r  the  -ix  tur- 

i   75  kilowatt  capacity, 

600  amperes   and   125  volts,  running  at  a 

I  2400  revolutions  per  minute  ?  the 


lating  and  air  pumps. 

and  4  turbines 

lipped    with    duplicate    auxiliaries, 

equipped   with   two 

h,    and    one    Whi 

•r   pump.     Nos.   -'  and   4  turbines 

Wheeler  con- 

ndensing 

centrifugal    pump,    a 

ijxu-inch     Wheeler-Edwards    air    pump 

ipplied  with  each  turbine.     Nos,  5 

and    6    turbines    arc    connected     to    two 

Worthington   condensers,   each   of   which 

is     supplied    with     cooling     water    by    a 

Worthington      centrifugal      pump.      Each 

condenser  is  also  piped  to  a  Worthington 

air  pump. 


rhcatcrs   which   supe 
heat   the  steam    125  degrees,  on 
age.     These   boilers   are    located   in   thr 
distinct    boiler   rooms,   as   shown   in  Fi  1 
5.       I'lie    lower    view    shows    ten    of   t 
boilers   which  are   hand-tired,   wl 
the   coal    being   delivered    to    the   lirem  ■> 

liown.     Only 
few    of    these    boilers    are    in    use   at  t  j 

time.       The    center     view    she 
ten     600-horsepower    boilers    set    in    t< 
batteries.    These  boilers  ai  ■ 
Roney     mechanical      stokers,     driven 
Westinghouse    stoker   engines, 
is   delivered    to   the   hopper   through   Ci 
chutes    from    the    coal    bin    above,    wli 
is    shown    in   Fig.   6.     The    upper  vi 


FIG.  2.    GENERAL  ARRANGEMENT  OF  TURBINES.  AUXILIARIES  AND  BOILERS 


fourth    being 

amperes    1200.  -unning 

-  minute. 

make,  and  are  direct  to  Curtis 

■ines,  the  three  smaller  units 
•i'I  4  tur- 
tt   exciter  be- 
the    rear   and   midway  be- 
tween Nos.  5  and  6  turbines. 


-  ition  of  the  turbine  room 
ig.  4.  also  the  convenience 
with  which  cooling  water  is 
the  water  duct  connects  directly  with  the 
river,  which  flows  by  the  end  of  the  build- 
ing, the  condenser-water  supply  is  always 
available,  the  lift  varying  with  the  rise 
and   fall  of  the  tide,  the  difference  being 

ted  by  the  mean   high-  and  mean 

ter   mark   shown. 


the    latest    installation    of 
live   in   number,   of  600  horsepower 
and   are  placed   in   No.  3  boiler  1 
which    space    has    been   provided   for 
more   additional   boilers   1 
when     required,    see     Fig.    2.    wl 
make    this    boiler    room    a    dupl 
No.  2. 

Each   boiler   is   equipped   with 
heater,  has  249  tubes,   18  inches  I 


Condensers,    Circulating    and    Air  ,;rs 

The    present    boiler    plant    consists    of 

A  study  of  Fig.  2  will   give,  in  detail.      twenty-five     Babcock    &    Wilcox    water- 

the  position   and  general  arrangement   of     tube  boilers,  of  600  horsepower  each,  and 


4  inches   in   diameter,  carries   195  P' 


steam     pressure,    200    pounds    1" 
maximum   pressure   allowed. 

Above    the    boiler    in    each    room  •  a 
coal-storage  bin  with  "W"-shaped  b  om 


ibcr  J.?,   1909. 
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Surf»«  C  Tidrastx  >— '  £1;  pump  DUcl.arjc 


FIG.    3.     SHOW  INT,    PIPING   OF   TURBIKES,    AUXILIARIES  AND 


FIG.    4.     END    ELEVATION    OF    BOILER    AND   TURBINE    ROOMS 
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led  ash 

■ 
When  it  is  desired  to  remove  the 
Iced   under   the 

and    the    cart 
lauled  away. 

in  ineach  boiler  roomis 
motor-driven  belt  - 
ding  the  entire  length  of  the 
the   conveyer    track    is 
the  coal  bin,  the 
c.a!    on   either 
entire    length    of    the 
bin,  the   point   of  discharge  being  deter- 
he   operator.     The   conveyers 
. .;  bin  ar.-  fed  by  another  belt 
yer  which  runs  the  entire  lengtl 
the  boiler  building  and  extends  beyond  at 
the  weighing  slid.     Coal   is 
delivered  either  from  ships  at  the  wharf, 
Fig.    II,  or   railroad  cars   by   means   of   a 
•  ite  belt  conveyer,  which  p; 
il-weighing  machine  weighs  the 
while  on  the  belt.     After  beii 
the  coal  is  delivered  to  the  belt  cm  ever. 
running  to  the  b  :"nl  wnich 

.    delivered    into    chutes    and    fed 
the  conveyers  running  to  the  bins  in  the 
top  of  the  boiler  room. 

The  pump  room,  Fig.  7.  is  located  on  the 
ground  floor  next  to  the  turbii 
indicated  in  Fig.  4.  the  location  and 
being  shown  in  Fig.  2.  The  three  l8  and 
by  i6-inch  Epping-Carpenter  feed 
pumps  are  located  in  bays  built  out  from 
pump  room  proper,  as  shown  in  Fig. 
2.     There  ai 

inch  Warren  boiler-feed  pumps  placed  in 
the  same  maun,  i  step  bear- 

of  the  turbines  is  pumped  by   Dean 
duplex  pump-,  the  sizes 
and   location  "    in    Fifr    2- 

[board  Room 
The  switchboard  room  is  level  with  the 
balcony  shown  in   Fig.   I.     The  two  views 
,.n   in    Fig    S  are  of  the  two  ei  i 
ting     hoard 
nd  in  each  instance. 
This  ;"    tw0 

and 

battery 

Iting    switches,    thr 

and  the  last   panel 

lhat  the 

an  give  and 

from  the  engineer 

on  .  This  particular  fea- 

that   it   will   be 

'    in    a    separate    article    in    another 
The    switchboard 
erators    Nos.  2.  4  and  6  is  shown  in  front 
of   the   60-cycle    f> 


FIG.    ?.     VIEW    OF    THE    THREE    BOILER    ROOMS 


November  -•.;.  1909. 

i-  right-hand  \  iew   of  1,]  the 

ible.    The  position  of  each  is  also  shown 

Fig   -'.    The  generation  pan< ! 
J  twitches,    which   arc    motor    operated, 


r<>\\  Ik  WD  THE  ENGINEER. 

nd    he    orders    such    lines 

cleared  from  the  busbar  and  tagged.     He 

them  short-circuited  and  ground- 


857 

d      When  this 

done,  the  line  or  cable  is  turned 

the    foreman    in    charge    of   the 

repair  »..ik.  and  at  the  same  time  he  is 

where  the  tags,  etc.,  bat 
placed     The  line  or  held  oft 

until  the  foreman  reports  "O.  K."  to  the 
load  despatches  after  which  the  tag,  etc., 
are   ren  ts   made, 

and  the  line  is  again  put  in  scrvii 
rule  also  applies  to  all  liinli-tensi.ni  ap- 
paratus. No  high-tension  apparatus  line 
or  cables  are  operated  without  instruc- 
tions from  the  load  despatches  except 
ictreme  emergency,  and  if 
so  operated,  he  must  be  notified  at  once 
and  will  then  assume  control  of  the  situa 
tion.  This  load-despatcher  system  was 
started  the  hr^t  of  the  present  year  and 
has  proven  a  success  up  to  the  present 
time. 

In  Fig.  to  is  shown  a  station-load  curve 
11  'if  which  is  made  up  from  the 
daily  readings,  which  are  taken  every 
fifteen  minutes.  It  contains  a  cu 
tile  >;-  ami  fio-cycle  machines,  a  total  of 
both  and  a  boiler  curve,  shown  by  the 
heavy  straight   line. 


Don'ts  for  Engineers 


By  H.  1 


Vail  necessary  operating  and  recording 
truments  art    found  on  the  other  panel. 

Loau  Despatcher 

Tie  Marion  plant  operates  in   conjunc- 
ti  with  several  power  plants  and  trans- 
lations.     The    operation 

Erectly   under 

of  the  chief  operator  who 

-istants.   one  of  whom   is  al- 

•;■■.      These    three 

the  load   despatches.     In   their  office 

»    private    telephone    exchai  l 

to  all  stations  and  substations 

-tern.     With  the  aid  of  the  load 

Jwtcher's    operating     board,     -hown     in 

the   load   despatcher   has    the    en- 

iystem  in  view  at  a'l  times.     On  this 

iwn,    in    black    squares    and 

les,  all  stations  and  substations  in  the 

em.     al«o     the     generators,     rotaries, 

rmers,  switch.-,  etc.     In  the 

se    black    spaces    are    -mall 

in  which,  when   in   service,  a  white 

rted:   when  availabh 

I  plug  is   inserted.     For  bulbar 

fitches   small   brass   screw 

■ 

switch. 

ivn    all    over- 

mes   and  underground  cables,  their 

md   current    cap 

'"   work  ..    on    ai1y    nf 


FIG.    6.     END    ELEVATION    OF    TOILER    ROOM 

eel    at    the    request    of    the    foreman     in 
if  the  repair  work. 
Special  tags,  provided   for  the  purpose, 
arc   placed   ..11    the   oil    switch   control   on 
each  end  of  the  line,  and  one  on  | 


Don't   use   slimy  water  in  a  boiler. 

Don't  forget  to  open  your  trycocks 
often. 

Don't  fail  to  try  your  safety  valve  every 
day. 

Don't  throw  coal  promiscuously  all  over 

Don't  fail  to  try  your  foundation  bolts 
nally. 


■  P    ROOM 


POWER  AND  THE  ENGINEER. 


November  _'.,,  1900, 


- 

'-.    while 

I  on  the 

water   directly 

- 

iy  between  the 

light  hammer,  or  hit   light 


■  .1  and  skilful 
fireman  preventer. 

;   the  people  in  the 
vicinil  iler. 

Don't   allow    too  much   smoke  to   issue 
from  the  smokestack,  if  it  lies  within  your 
power  to  prevent  it. 
Don't  forget  that  smoke  i-  an  extra  ex- 
■   the   mau   who   buys   thi 

that  the  very  black   smoke 

lount    of    unburned 
carbon,  which  should  In-  ignited  .. 

:    run   away   with   the   foolish   idea 


you  can  tell  if  they  are  moved,  maliciouj 
or  othi 

Don't  fail  to  investigate  all  points  abc| 
a  boiler  with  which  you  an-  not   famili, 

no  excuse,  in 
boiler  explosions, 

I  lon't  screw  a  valve  cleai  opi  n,  and 
the  stem  stand  tight,  but  when  n  stri 
the   Stopping   place,  turn   it   hack 

en. mgh  to  leave  the   st<  m   fre 

I  lon'l    use   a    wire   or   metallic 
to  a   swab,  in  cleaning   tin 
iss,  for  it  makes  the  gla-s  liable 
a    sudden    break    in   a    short    time. 


FIG.    8.     SHOWING  BOTH    ENDS  OF  THE    SWITCHBOARD  ROOM 


think,  because  you  can  boil  a  tea- 
kettle  that   you   are   an    engineer. 

Don't    let    the    boiler    prime,    as    water 
with    a   steam   cylinder. 
fail  to  keep  all  gages  and   cocks 

off    cock 
day,  if  the  water  contains  a  sedi- 

<tart    your    tire    in    the    morning 
boiler. 
Don't    allow    filth    of   any    kind    to   ac- 
cumulate engine 
room. 

•    that    a    steam    pump    re- 
quires attention. 

ojrn   on   the   boiler    feed   the   first 
thing  in  case  low  v. 

up    the    piston-rod    gland 
'  d    injure    the    packing. 

'    fires   the    first 
thing  i: 

•  Don't  forget  that  more  importance  is 
to  be  placed  on  the  water  than  on  the 
fire. 

run    a   steam-pump   piston    more 
than  100  feet  per  minute  except  in  emer- 

Don't  fail  to  examine  all  cocks,  valves 
ns  when  cleaning  the  boiler. 

Don't  fail  to  inspect  the  boiler  and  ma- 
chinery upon  taking  charge  of  a  new  job. 

Don't  do  anything  about  an  engine  with- 
out a  reason,  but  when  you  do  it,  do  it 
well. 


FIG.    9.      DIAGRAM    OF   DESPATCHER  S    BOARD. 


Iy  one  who  can  run 
the  plant,  for  someone  else  might  want 
a  whack  at  it. 

Don't  forget  that  a  stationary  boiler 
sometimes  has  just  as  many  lives  at  its 
mercy  as  has  a  railroad  locomotive. 

Don't     fail     t<  -Irani     gage 

tested  at  least  once  a  year,  as  it  is  the 
instrument  that  talks  more  forcibly  than 
the  phonograph. 

Don't  run  an  engine  without  having  the 
nuts    on    the    pillow    blocks    marked    so 


Don't    forget   that   some    people  In 
it    improves    the    life    and    service 
crank-pin  box,  to  peen  the  babbitt  » 
bore   it   to   size   afterward.      It   i- 
that  the  periling  densities  the  sun 
also  makes  the  babbitt   fill  the  b'O 

Don't  bring    your  engine  to  a  <: 
while  the  babbitt  is  melting  in  the  f» 
box.     It  is  better  to  slow  down  as    «■' 
as    possible    without    stopping,    I 
babbitt   cools  enough   to  set  itself  am; 
then   stop   for   repairs. 


rember  .■.;.  toog 
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i't  be  caught  in  an  emergency   with- 

i  couple   of   cold   chisels,   a   calking 

a  crowbar,  a   piece   of  rope,  a   few 

ibbitt    metal,    belt-mending 

lace,    extra    pipe    fittings, 

i't    bo    caught     without    extra    parts, 
m>.  set  screws,  bolts,  delicati 
>;iiH-.  gage  glasses,  trycocks,  etc.,  to 
cd   for  quick   repairs   in   emergency 


emery  getting  into  the  ports  and  washing 
into  the  cylinder. 

Don't  think  it  is  n< 

g  tin-  cheek  li 
joint   lines).     Liberal   clearance   there   is 
better. 

Don't    leave   your    wrench    or   hammer 
where  you  could   not   put   your  hand  on 
it    in    ease   the    room    is    full    of     ■ 
darkness. 

Don't   leave  your  climbing  stools  under 
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n't  scratch,  dent  or  distort  in  any 
rank  pin  or  wristpin,  when  over- 
the  engine,   for   they   are   just   as 

on   or   cylinder. 
hesitate  about  handling  the  con- 
r  d  and  eccentric  rods,  while  your 
is    running,    for    you    can    feel    a 
*r-k  before  you  can   hear  it. 

take  an  engine  apart  to  repair 
u.  'less  there  are  sufficient  witness  marks 
""  te  parts  so  that  anyone  can  tell  where 
tn.   go  back  again. 

'n't  use  emery  cloth  on  a   slide-valve 
Ki  there  is  danger  of  loose  particles  of 


the    eccentric    rods,    or    valve-connecting 
rods,  after  you  are  through   oiling. 

idmit  casual  visitors  to  t!: 
room  when  you  are  making  repail 
time  is  too  val 

neglect  putting  in  good  liberal 
oil  channels,  after  repairing  a  crank  box 
or  pillow  hearings. 

run  away  with  the  idea  that  you 
know  all  there  is  to  be  known  about  your 
engine  or  its  valves. 

Don't  use  oil  that  has  any  grit  in  it.  for 
it   is   cheaper   to   throw   it   away. 

Don't    forget    that    a    long-angle    joint 


oi     to    a 

ingle  joint 

Don!  rrugated 

steam  ring  is  I  repairs  than 

a   smootl 

Don't   rebabbitl   a   connecting   rod  and 

put    it    to   work   without   lining   it   up   from 
and    to    both    pins, 

Don'l  fail  to  be  prepared  for  a  sudden 
and  quick  shutdown, 
or  emergi 

i  chest   vah  ■ 
an    engine    without    first    examining    the 
lead  and  lap. 

m  chest 
without    seeing    that    your 
all   right. 

I  )on't  fail  to  have  li 

our  connectinj 
ght  without  cloth  bandages 
and  liniment,  to  use  in  i  ident. 

gy  with  oil ;  it  is  i 
I 

Don't     leave    your    climbing    stools    or 

itl    a    crank    box    without 

liberal    liners    in    it,    to    take    up    wear. 

babbitt 

in  a  crank  pin  box;  it  does  not  pay. 

all    the    bright    work    you 
h  when  visiting  an  engim 
Don't    fail   to  neutralize   feed   water  to 

it  prevents  scale. 
Don't  leave  standing  water  in  pipes  that 
are  exposed   to  cold   weather. 

Don't    allow    a    slight    knock   in   the  en- 
gine to  go  unattended;  look  it  up. 

Don't  allow  people   who  visit   your  en- 
gine  room   to   spit   on    thi 

Don't    use    emery    cloth    ti 
the    crank    box    after    rebabbitting. 

I    in    pools   on 
the    floor    around    the    engine. 

How  your  brass  or  polished  parts 

Don't    fail    to    examine    all    stays    in    a 

■.hen  cleaning  it. 
Don't     fail     to     wash     out     your    boiler 

■  .In  n    using    bad    water. 
Don't    allow    the    feed-water  "heater    to 
d    with    -idiment. 

d  when 
■  ngine. 

t    the   cylinder-head   nuts; 
m   all   tight. 
Don't  allow  curious  boys  to  be  alone  in 

l '  »)tti, 
Don't   fail  to  look  for  leaky  blowcocks 
occasionally. 

keep  water  in  the  ashpit. 
Don't   screw   valve  wheels  too  tight. 
Don't    neglect    back   connections. 
Don''  xpansions. 

Don't   waste  good   steam. 
Don't  let  -team  drop. 
Don't  get  ton  mad. 
Please  don't. 


The    death     of    George    W.     Hoffman, 
manufacturer  of  the   U.    S 

ther    specialties,    occurred    at    his 
home  in  Indianapolis,  Ind..  October  22. 
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Uncle      Pegleg's      Philos 

There  Is  Considerable  Food  for  Thought  Even  in  a   Country  Sawmill 
We   Entertain  a  Salesman  and  I  Get  Started  Upon  a  Boiler  Problem 

HEATERS   USEFUL   EVEN   IN   A  SAW  MILL 


O 


It   was  -     -     Maxwell 

up    and 

lumber  country 

up  in  the  northern  woods  and  we  worked 

.\  mill.      I'ii.  Ii 
sixty,   had   sacrificed   a    leg   and 

ind   in  the  in- 

warfare   and   had  a  comfortable 

■  engineer,     i  g  fellow 

f   my   work   was   to   help   out 

man'-    physical    deficiencie 

was  kind  and  helpful,  but   full   of  a  quiet 

dignity   that    set   him   above   the 

the  men.  even  of  the   foremen.     I 

■    that    I    thoughtlessly    ad- 

i le   turned   his 

me  with  a  quizzical  sort  of 

not  hurt,  not  offended,  but  which 

said  plainly:     "Sonny,   1   wouldn't  do  that 

again  :"  and  I  didn't. 

He   wn~   always   studying.      There   were 
•   who  interested  him 
or  who  got  much  encouragement  to  come 
again    when    they    looked    il 

.\as    very    much    alone.      I 
at   first   onl)    to  do   such   lifting 
i  r  things  as  he  wanted,  help  about, 
after  a  while  to  eating  my  lunch 
there  ami  spending  some  time  with  him. 
lay    when    I    was    there    he    had    a 
caller,  a  drummer  for  a  concern  tl 
pumps  and  heaters,  lie  had  a  nice  portfolio 
tallies  and  got  off  a 
half  hour  of  m  w  many 

heat  unit!  save  if  we  would  put 

of   his   heaters,    and    how   quick    it 
•    itself.     When  lie  had  been 
through   ft   twice   and   was   starting   on   a 
ndation, 
I  man  said  : 
"Did   you   notice   that   big   stack 
came  in  with  the  cape  over  the  I 

The  young  man   hadn't   paid   particular 
well    led    him    to    the 

"It  is  what  we  call  a  'destructor.'  "  he 
in  it  what  sawdust 
an't    burn    ui 

_'  us  up. 

- 

onfused 

remark  . 

"Thcr, 
Uncle    Maxwell,    "that    a   heater 

said    the   drummer,    brightening 
up,  "the  hot  v  :r  boil- 


mtraction     and 
strain-,   and   all   that." 

"Yes,  ami  saves!  boilers  another  wax. 
If  I  US<  hot  water  1  can  get  along  with 
fewer  boilers  than  as  though  1  put  the 
water  in  cold.  Our  hardest  work  here  is 
to  get  money  to  put  into  plant.  Ever 
figure  out  how  many  le--  boilers  a  man 
would  have  to  buj  if  he  used  a  heater, 
how  the  price  would  compare,  how  much 
less  it  would  cost  for  upkeep,  whether  the 


about    a    hundred    dollars    worth 
boiler    a    j  ear    foi    ;i    boiler    won  I 
more  than  fifteen  years.     It  saves  hand 
about  one  sixth  of  the  fuel,  but  that  d 
count   with   us   for  we've  got   to  get  it 
of    the    way    anyhow.      It 
scaling,    and    laying   off   besides 
you    say   easier   on   tin-   boiler-    from 
of   contraction    -trains. 

"Well.    I    don't    know     what    boilers 
worth,   but    I   can    make   you   a   ko.h1   p 


How    Mil  H   DO  YOU   THINK 

scale  would  throw  down  in  the  heater  and 
keep  the  boilers  in  better  shape,  how 
much  less  it  would  cost  to  handle  fuel 
for  and  keep  an  extra  furnace  in  repair, 
II   those   things?" 

evidently    a     new    line     of 

he   salesman. 

"With   a   good    heater   and    all    the    ex- 

•  am   I   can   use   I  can   save  about 

iler    in    six,    and    everything    that 

ith    it.      That    would    save    interest 

on  twelve  or  fifteen  hundred  dollars.     It 


on  a   heater.      I'd   mighty   well   like  ti 
one   in   up   in   tlii-   country.     Our  tirn 
a   reputation    of   being    generoti 
friends,  and  anything  you 
me  land  — ■  the  —  of  course  — " 

The    drummer    fumbled    about 
fusion.     Tin-  old  man  was  lookini 
with  that  same  look  that  he  gave  me  iei 
I    called    him    "Pegleg." 

"No,"    he    -aid.      "We    have    be 
through  that  long  ago,  and  are 
up.     We've  got  a  pump  that's  act 
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don't  suppose  you're  anything  of  a  pump 

Tin-    (lriiinnifi     sidestepped    on    this    by 
vie   l'egleg  llu-  rami'  anil  . 
■  I  their   "practical    man."     lie    didn't    pro- 
end  to  know  anything  about   pumps  him- 
elf.      The    shop    made    the    product    and 
new    how    to    do    was    to    sell    it. 
he    sailed    away    with    an    obvious 
■  duty   done,  and   I  watched 
ter   up   the   yard.   lighting   a   cigar 
1  cheerful   disregard   of  the   "N'i 
signs,   and    I    said: 

I   wish't  I  had  a  job  like  that." 

.it  the  chance  he  has 

much   as   1   do 
giving    away 
.  irs.    riding    around    the    country.  | 
Is.  getting   acquaint  - 


you    think    if    1    had    been    in    his    place    I'd 

have  gone  out  of  this  plain  until  I'd  seen 
ig  in  it  and  found  out  if  there 
was  ,,  possible  chance  for  an) 
stuff?  He  could  have  sold  me  a  pump 
if -he'd  half  tried.  He  can't  get  oul  of 
town  until  half-past  four,  and  in 
staying  here  and  making  a  friend  and 
digging  out  -tutT  that  will  help  him  in 
the  next  place,  he  will  go  and  sit  around 

the  hotel  and  read  that  picture  paper  he 
had  in  his  bag.  or  make  up  to  some  of 
the   town   girls." 

1    thought    of    what    a    different 
old     man     would     make     of    opportunities 
such    as    the    drummer    had.    and    of    his 
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EMERGENCY    ARRANGEMEN1     I'  >K    RUNNING  A  SERIES 
MOTOR    AT    C0NSTAN1      - 


and     seeing     everything 
en." 

- 

you  ever  hear  of  men   who   walk 
ihe    woods    without    seeing    any- 
Well,  he's  one  of  them.     Coming 
into   a    country    that    is    i 
od   to   save   ftu  I.     Got 
I  reasons   for   selling   his 
|?e  only  knew   them,  but  all   he  knows 
•    out    of   his    catalog.      Do 


limited  sphere  and  possibilities,  ai 
"D^n't    you    ever    get    lonesome,    stuck 

here    in    this    little    corner'" 

there's  more 
to  think  of  and  study  out  hire  in  this 
irner  than  would  I ;  1  ~ t  a  man  like 
•  11  lives.  It  isn't  where  you  are. 
it's  wdiat  you  are  thinking  of  that  makes 
you  contented  or  otherwise.  Pick  up 
any  one  thing  and  think  it  out  to  a 
finish,  and  you'll  be  happier  whili 
doing   it.    and    better   when   you'vi 


It's    thai     kind     of    thinking     that 
makes  mrii  gel  ,.n  and  do  things." 

I     was    willing    enough    to    think,    but     I 

looked  ar..unil   the  old  accustomed  scene 

and    there    was    no    inspiration    in    the    I"" 

familiar  surroundings. 
"What,  for  instanci        I 

liter  out   then 

the    girth    seams    single-riveted    and    the 

lengthv 
I  had  never  <  \  1  n  noticed  thai  il 
"  Vre  the)    all  thai   way  ?"   I   asked 

"Ne>  ei     5a«    one    thai    wasn't  " 

"Then  there  uium   be  some  rea 
it  " 

"Then    i-      Think    it    over      It'll   keep 
m   bring   homesick 
two." 

It     was    starting  up    time,    and    after    1 
bad     blown     the     whistle    and     helped     tin- 
old    man    to    get    her    a  going.    I     I 
to    wrestle    with    tin-   problem 


Emergency  Motor  Connection 
By  R.  H.  Fi 

In  thi    0p<  r  it  ion  of  1  lrctric.il 

installation,     occasions     frequently     arise, 
breakdowns    or    excessive    work, 
where  standai  is  not  at  band 

to    replace    thai    out    of    service.      Under 
such    conditions   it    is   permissibh 
ploj    methods   which   would   nol    bi 
practice   under  normal  circumstai 

In    the    plant    under    m\    charge    most    of 

the    motors    are    tw  1    phasi     140  volt    ma- 

and   there   are   only    about    six    di- 
■  1  enl    motor-.   1 
11  refore   there  arc   few   dit 
rent   motors   available   as   spares   in  case 

horsepower   direct-current   shunt- 
driving  a  machine  1 

on  hand  I  was  a  series-wound 

machine    with  ontroller.      The 

• 
■1    its   use   in   tin's   particular  case, 
under    varying 
load    was    essential;    this    had    bi 
tained    in    the   burned-oul    motor   by   the 
ind"    controller    with 
armatun  for    starting 

shunt-fii  '  gulation. 

em    finally     at- 
is    shown    cliagrammatically    in 
Fig.   1.      i  wound  motor 

stalled  in  place  of  the  burned  oul  ma 
chine,  but  its  field  winding  was  connected 
the  line  in  series  with  the  grid 
1  ane  con- 
troller. This  was  found  to  give  the  motor 
about    the   proper   field    strength. 

porti  med    for 
continuous  dulj  it  did  not  overheat.    The 

liver    of    the    "compound"    i 

blocked    as    shown,    so   that    it    could    nol 

d  past  the  normal  speed   • 
and  the  controller  was  used  as  a  starting 
'   •  with     the     armature. 
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November  23, 


to    replace    the    r< 


the  field  wind- 
ier B. 

■  itfii    was,    of 
a.  being  onl 
ent,  but  the  waste  of  power  was 


until  that  much  time  had  elapsed, 

A    75  two-phase    induction 

with     a     drum  type     auto-starter 

switch  and  separate  autotransformers  was 

ordered  from  the  factory.     Upon  the  ar- 


F1G.    .'. 


A    TEMPORARY 

IIKLM    TYPE   STARTING   SWITCH 


needed  so  the  scheme  outlined  in  Fig! 
all}  adopted  \  three  pole  doul  - 
throw  switch  and  a  two  pule  tloulilc  1  In 
switch  were  combined  to  make  a  I;  ■ 
pole  double-throw  switch,  and 
taps  of  the  autotransformers  were  tr  I 
at    X    and    )'    until    a    tap    giving   cnoii 

to    start    the    motor    wa      foil 
The    starting    current    was    high,    beca  & 
there    was    but    one     starting    point,     t 
the   switch   was   used   until   the  arrival! 
the  drum  controller. 

Another   75  horsepower   motor   equip  1 
with    a     similar     type    of    control 
direct-connected  to  a  centrifugal 
shown    in    Fig.    3.      The    controller    1 
equipped  with   two  sets  of  fuses,  one 
starting  and  the  other  for  running.     If 
motor  was   started   very  quickl) 
were   blown,   but    as   soon    as   an 
was   made   to   start   up    slowly   the   st  ■ 
ing  fuses  would  blow  on  the  second  no 
This    proved    that   something   was   wr 
and    an    investigation    revealed    the     I 
that  the  motor  was  wound   for  440  Vi 
as  ordered,  but  the  autotransformers  v 
wound  for  220  volts.    There  was  no  t 
to   get   proper   coils    from   the    factory  I 
even    to    rewind    those   on    hand.      Luc 
the   motor   was    supplied    from    indivii 
transformers,    so    the    transformers     { 
motor   were    both    changed    to    280   \ 
The  change  was  easily  made  at  the  tr. 
formers  simply  by  connecting  the  two 
tions  of  the   secondary   in  multiple, 
heads  were  removed  from  the  motor 
the  winding  reconnected  for  220  vol! 
connecting  all  the  "N"  poles  in  one  sc 
and    all    the    "S"    poles    in    another; 
two  series  being  connected  in  multiple 
220    volts.      As    the    standard    voltage 
the   plant   was   440,   autotransformers 
this  voltage  were   ordered,  and  the  m 
and     transformers     reconnected     for 
higher   voltage    upon    their   arrival. 


offset  many  times  by  the  amount  saved  by 
preventing  a  shutdown  of  the  machine 
It  hough  only  installed  as  a  make- 
shift for  a  few  days,  this  outfit  gave  sat- 
isfactory service  for  several  months,  as 
rush    work    prevented    shutting    down    the 


'  the  motor  it   was   found   that  no 

drum-type   switch   had   been    shipped    with 

.  The  missing  switch 

was  of  the  six-point  type  connecting  the 

motor  successively   to   six   different   start- 

tages.      The    motor    was    urgently 


Upkeep  of  Parsons  Turbines 
U.  S.  S.  "Chester" 


About   six   months   ago  considerable 
tention  was  given  in  these  columns  ti 
trial    tests    of .  the    three    United 
scout     cruisers,     "Chester,"     "Salem" 
"Birmingham."    'The  "Chester,"  it  wi 
remembered,   was   equipped   with 
turbines,    and    it    will    he    of    int 
know    how    these    machines    have    1 
stood    the    wear    and    tear    of   actual 
vice.     In  this  regard  an  article  by  1 
A.    F.    II.   Yates   appeared    in   thi 
number   of  the  Journal   of   the   Aim 
Society   of   Naval    Engineers.     It  api 
that    during   the    fourteen   months  ol 
first    commission,    which    ended    carl 
July    of   the    current   year,   the   "Che  ' 
had    steamed    slightly    over    33, ■-< 
No   repairs   to  her  turbines   had 
fected   during   this    period,    and 
exception    of    one    point    to   be   rem:  c 
upon,   the  machinery  and  boilers  we  »> 
excellent  condition. 


I,    IQCXJ 
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ghout     the    greater    part    of    the 

time  the   vessel   had   been   in   commission, 

•aril  low  pressure  astern  turbine 

started  with  the  same  ease  as  the 

rn    turbine    on    occasions    when 

ines  were  being  trio!  preparatory 

ng    underway.       Its    behavior    on 

rasions  had  been   erratic  and    tol- 

no    definite    rule,    though    repeated 

rials   of    the    same    turbine    appeared    to 

.how  it  to  run  normally,  and  it  had  never 

ailed  on   the   very   great    number   of  oc- 

vvhen   its   operation   was   required 

Phase  A 

2200 

julujuJ     buuuuL 


be   no   r  l.ir   im- 

portance t..  the  event  mentioned  \- 
time  went  on,  however,  this  turbine  be- 
gan to  require  a  higher  initial  pressure 
ual  when  trying  it  for  getting 
it.  under  way,  but  it  appeared  to  run  nor- 
mally after  being  prepare.! 
The    port    astern    turbine 

ounds    pressure    when    first 

tried,    and    never    required    mure    than     l£ 

pounds.     The    starboard    turbine 

had   formerly   acted   similarly,   but    later   it 

at    times    required   40   or   50  pounds,   and 

Phase  B 

2200 


ADAPTING    A    44O-VOLT    MOTOR   TO    A    22O-V0LT     AUTOTRANSFORMER     STARTER 


getting     underway     and     coming     to 

- 

'  he  first  intimation  of  any  defect  in  this 

is  given  on  May  26.  1008.  When 

reparatory  to  getting  underway 

turbine   developed   a    shrieking   noise 

-ked  up  to   18  pounds   pressure. 

•'    turbine    was     stopped     and     further 

th  its  throttle  valve  cracked  to 

admission  of  steam,  and  after  a  short 

erval   the   trial    was    repeated   and   the 

v:ne   worked   well.      After   this    occur- 

re.  the  starboard  turbine   was   always 

watched,  but  there  appeared  to 


frequently  75  or  100.  Then  again  it  would 
start  under  low  pressures,  but  on  one 
occasion  in  August,  1008,  it  required  150 
pounds.  These  events  would  tend  to 
show  that  blade  stripping  occurred  at 
somewhere  about  this  time,  and,  while 
minor  in  extent  at  the  start.  wa«  gradual- 
ming  worse.  With  the  scant 
clearance  in  this  type  of  turbine.  • 
almost  incredible  that  such  an  effect  could 
be  gradual,  but  the  history  of  the  case 
leaves   no   other   conclusion. 

Finally,    the    efficiency    of    this    turbine 
dropped   to   a    point    which    could   not   be 


1  for,  without  thorough  investi- 
gation, rhis  was  about  the  end  of  May. 
1909,  and  early  in  Jul)  the  vessel  was 
docked  al  the  New  Y'>rk  navy  yard.  The 
casing  was  lifted,  and  the  upper  half  of 
ng  and  the  spindle  blading  were 
open  to  inspection.  1  In  each  of  thi 
nearly  all  blades  of  the   fit 

Similarly 

•     three     r.. us     Of     blades     Of     the 

second   stage  were  deformed  so  badly  as 
almost   to  entirely  bl  passage 

of    -team     through     them.       In     the    third 

'■lading  a   few  blades  were  slight- 
ly damaged  on  their  tips  and   somi 
lacing  strips  cracked.     On  each  part  the 
.-.    of  the  first  irly  in- 

tact One  blade  was  missing  t: 
first  r..w  'if  the  first  stage  of  casing  blad- 
ing and  but  a  few  were  missing  from  the 
first  row  of  spindle  blading.  The  remark- 
I  about  the  matter  is  the  fact 
that,  in  spite  of  this  damage,  the  turbine 

d  as  high  an  efficiency  as  it  did. 
This  appears  more  remarkable  as  the 
first  three  rows  of  blading  in  the  second 
stage  were  practically  blanked  off  to  the 

in  of  steam.  When  using  125 
pounds     •  re   per   gage    in   this 

turbine,  it  should  develop  about  390  revo- 
lutions per  minute,  whereas  in  its 
damaged  condition  it  developed  about  170. 
The  most  logical  explanation  would  ap- 
pear to  be  that  the  damage  was  caused 
by  water  and  the  fact  that  the  turbine  is 
improperly  provided  with  drains.  There 
does  not  appear  to  be  proper  provision 
for  draining  the  steam  belt  proper,  and 
if  a  heavy  charge  of  water  appears  there- 
in when  steam  is  admitted,  it  must  of 
be  driven  with  the  steam  through 
the  blading.  Blading  in  the  Parsons  tur- 
bine as  a  rule  will  stand  charges  of 
water  without  difficulty,  simply  breaking 
it  up  into  small  particles  and  forming  a 
spray  with  the  steam,  but  the  blades  of 
the  first  stage  of  the  astern  turbines  of 
this  ship  are  of  the  weakest  of  all  the 
standard  si?es  used,  and  it  can  be  readily 
seen  that  they  could  not  be  expected  suc- 
cessfully to  stand  heavy  charges  of  water. 

;e   examination   of  the   a 
of   the    damaged   blading,    particularly    of 
the   first    row   of  the   first   stage,   showed 
this    row   to   be    intact   except    for   a    few 

■id  indicates  a  strong  probability 
that  these  few  missing  blades  were  the 
cause  of  the  rest  of  the  damage.     Steam 

'  to  the  steam  belt  first  strikes 
the  first  row  of  fixed  blades  on  the  cyl- 
inder ;  it  then  strikes  the  first  row  of 
moving  blades  on  the  spindle,  and  so  on, 
alternately.  It  is  believed  that  on  some 
occasion  when  the  turbine  was  tried,  a 
charge  of  water  in  the  steam  in  striking 
this  first  row  of  fixed  blades,  dislodged 
the  one  blade  which  was  missing,  and 
that  this  blade   stripped  the  few  that  are 

in  the  first  row  of  moving  blades. 
With  so  many  blades  stripped,  it  is  easy 
to    see    how    all    the    remaining    r 
the   first   stage   could   be   damaged.     The 
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.  icr  ma- 
ng    which    in 

scant   Might   to 

permit  .Mih    :i     lacing 

strip,  ai  ther  than  that 

.    firmly    calked    inl 

lis.  which  are 
i    inch    high.  ienl    hight    to 

permit  ips    and 


being  ti:'  rbine  has  a  remark- 

;sftill)    standing    up 
under  thi  that  have  been  im- 

upon    the    machim 


The  First  Pennsylvania  Electric 
Locomotives 

The  first  of  the  electric  locomotives  to 
in    t!u    New    York    tunnel    ex- 
tension of  the  Pennsylvania  railroad   has 
livered  at   Li  i  ity,  and 


holes.      The     cabins     contain     the     hc 
driving  well    as    the   auxili  . 

and   control  apparatus. 

l"ig.   -'   shows   the    locomotive   with    c 
cabins    removed.      It    is   built    in   two 
lion-  ;  thai   is,  there  are  tw.i  cabs  and 
running  years,  jointed  at  the  midi 
section    has    eight    wheels,    four 
are    drivers.    fxS    inches    in    diaim 
the   other    four   truck   wheels   ,(<>   i 
diameter.      I  h 

coupled    Lack    to   hack    b\    .1    frictii 
0    arranged    that    the    lead 


l.NNS\  LV. 
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are  not  sufficiently  long  to  make  use  of 
binding  wire,  and  it  is  omitted.  The 
•  the  third  stage  are  2  inches  high 
and  are  fitted  both  with  lacing  strips  and 
binding  wire.  It  can  thus  be  seen  that 
there  is  a  marked  difference  in  the  relative 
strength  of  the  three  different  stages  of 
blading,  and  that  the  blading  of  the  first 
stage   is   much   the   weakest. 

Everything   tends    to    "idicate    that    the 
difficulty  was  of  long  standing,  and  such 


ti  its  over 

trified    lines    of    th      Lond    Maud 

railroad.     The  I  weighs  330,000 

pounds  and  is  capable  of  developing  4000 

,ver.      Reference    to     Fig.     1     will 

at   the   new   locomotive  looks  like 

senger  coaches  with  huge  driving 

wheels   and    rods.      On    each    side    of   the 

steel  cabins  are  ten   square  windows,  and 

at    the    ends    there    are    oblong    windows 

similar   in    appearance   to    steamship    port 


lion  pilots  -the  rear  one 
the  necessity  of  turning  the  engi 
runs  equally  well  in  either  direr' 
each  section  is  provided  with  a  com  tt 
set  of  manipulating  levers,  so  I 
driver  simply  changes  ends,  a- 
case  of  the  subway  and  elevated  tra; 

Two  pairs  of  driving  wheels  re 
coupled  by  rods  to  a  jack  shaft  pai'd 
with  the  driver  axles,  which  in  'tut  's 
rod-coupled    to    the    motor    crank    s  "• 
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he  cranks   arc    ninety    degrees    apart,    so 
.  lie  no  dead  center  position.      It 
is  that  all  rods  and  moving  parts 
;>     rotary     motion    and    tin 
correctly   counterbalanced   for  all 

epting.   of   course,   the    side    rods 
driving   wheels,   are    supported    on 
e  truck   springs. 
Fjich    motor,    without    connecting 

15,000    pounds,    and     fills    a    large 
.rt  of   its   cnb.      The    main    control    ap- 


controlled     in     turn     by     a     small 
switch    manipulated    bj     thi 

The     firsl      twenty-four     Pennsylvania 
electric  locomotives  will  have  thi 
ing  weight,  dimensions  and  powei 

weight,      i  ( ■<»     t.ms;     weight     of     electrical 
parts.     62     tuns;      weight      of     mei  tl 

parts.    10  al   horsepower,  4000; 

maximum   draw-bar   pull,  60,000  pounds; 

maximum      full-had      speed,     60      to      70 

n      hour:      diameter     of     driving 

wheels.     (>S     inches:     diameter     of     truck 


Flywheel  Explosion  at  Red  Oaks, 
Iowa 


A  14  fool  il>  w  hei  I,  mounti  d  on  a 
Corliss  engine,  exploded  on  August  11  at 
4  pan.,  in  the  plain  of  the  Red  •  lak 
Electric  Company,  Red  Oak,   Iowa.    The 

Budget,   will    probabl)    never   be   known, 
as  the  engineer,  who  could  have  thrown 

li^ht    on    the    matter,    was    instantly   killed 


ENGINE  WREI  i  RSTED  FLYWHEEL,    AT   RED  OAK    IOWA 


"'s  Is  in  a  bulkhead   sort   of  an  ar- 

1  rnent  centrally  located  so  that  there 

''■mple   passageways    along    tin 

ne    end    is    located     an     electrically 

air   compressor   for   supplying   air 

1   ach  end  of  the  complete  locomotive 
-  a  Westinghouse  brake   valve   for 
t' peed  brake   operation,   and   also  the 
•roller,    by    which    all    elec- 
ta manipulation   is  effected.     The  con- 
'   ystem    is.    of    course,    arranged    on 
ir     relay     plan,     the     actual 
-controlling     apparatus     being     op- 
■"     by    electro-pneumatic     mechanism 


wheel-.  36  inches;  weight  on  drivers.  14 
tons:  length  over  all,  65  feet;  total  wheel 
base,  56  feet. 


An  electric  railway   from   Ville   Tranche 
to    Rourg-Madame    lias    just    been    com- 
pleted.    The    road    is   .vj   miles    long   and 
at    1407   feet  level   at 

Ville  Franche  it  rises  to  a  highl 
feet  and  then  descends  to  3750  feet  at 
Madame.  The  third-rail  system  is 
used  and  supplies  an  energy  of  about  Soo 
The  motor  cars  are  each  equip- 
ped with   four  50-horsepower  motors. 


in    trying    to    stop    the   engine.      The    fire- 
man   saw    the    belts    broken,    the 
racing  at   a   high   rate   of 

r    running   for   the    throttle.      He 
then  ran  back  to  the  boiler  room  to  shut 
off  the   main   valve.     It   was   whili 
this    that    the  curred.      Re- 

turning   to    the    engine     room     he     found 
the    engineer    under    the   debris    and    the 
valve  within  one  and  a  half  turns 
of  In  it 

The  main  belts  appear  to  have  been 
in  good  condition  before  the  accident. 
The  breaks  were  clear  cut  and  fresh. 
Some    of   the    cemented    lap    joints    were 
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sh  breaks.   The 

■   Inirnt.  and  the  cir- 

thrown.       ["he 

t  indicate  that 

■  :  have  broken.     Thi 

.   load,  and   under  a 

started   to  race.     In 

this,    there    are    indications 

•    between    the    wheel 

ami  thi  the   pit,   wedging   the 

pward   and    tearing   the   outward 

ise,  breaking  the  cap  of  the  main 

bearing    and    throwing    the    crank    shaft 

anil  wheel   forward  and  at   an  angle.     The 

governing      mechanism      was      probably 

d,  or  put  out  of  commission,  when 

the  belt  broke,  though  the  engine  was  so 

badly    wrecked    that     it     was     difficult    to 

determine    this.      In    carefully    examining 

the   broken   castings    under   a    magnifying 

glass    there    was    not    the    slightest    evi- 

:    a   flaw   or   old    fracture   of  any 

kind. 

In  addition  to  the  wrecking  of  the  en- 
gine, the  building  was  badly  damaged. 


Pump  Troubles 
Hv  \Y.  IT.  Booth 


When  a  pump  has  a  long  suction  pipe, 
there  is  apt  to  be  trouble  and  the  pump 
will  often  refuse  to  draw  water,  even  a 
Ive  placed  at  the  end  of  the  suc- 
tion pipe  sometimes  not  effecting  a 
remedy.  If  trouble  of  this  kind  is  ex- 
perienced, as  it  often  will  be  where  the 
hight  of  suction  is  considerable,  it  will 
usually   be    found   very    easily. 

The  pump  should  be  the  highest  point 
in  the  run  of  the  suction  pipe.  N 
should  this  be  the  case,  but  every  part 
of  the  suction  pipe  should  have  a  gradual 
rise  to  the  pump,  so  that,  from  the  well 
end  to  the  pump,  the  suction  pipe  should 
have  a  continual,  if  not  a  uniform,  up- 
ward slope.  Often  in  pumping  from  a 
well,  the  suction  pipe  rises  vertically  to  a 
point  above  ground  and  thence  falls  to 
the  pump.  The  bend  at  the  top  of  the 
well  is  about  the  highest  point  and  the 
nearly  horizontal  length  forms  an  air 
trap. 

If  the  volume  of  trapped  air  is  con- 
ci  impared  to  the  displace- 
ment volume  of  the  pump,  and  there  is 
much  clearance  in  the  pump  cylinder,  it 
may  be  impossible  for  the  pump  to  draw 
out  the  imprisoned  air.  All  water  in 
nature  contains  air  or  other  gases  in  so- 
lution. The  volume  of  air  diss 
proportional  to  the  pressure.  Under  the 
partial  vacuum  of  a  pump,  some  of  the 
air  escapes  from  solution  and  lodges 
where  the  pr  least.     Unless  suc- 

tion pipes  are  sloped  all  the  way  to  the 
pump,  this  air  cannot  flow  to  the  pump, 
but  it  effectually  stops  the  action.  If  a 
pump  floes  not  discharge  all  the  air  which 
enters    its   barrel,    it   may   cease   to   work 


when  this  air,  at  the  full  stroke,  tills  the 
barrel  at  a  pressure  above  that  in  the 
Miction  p  '.lie  necessity  of  care 

imps   that   their  clearance 
will    be    tilled    with    water   and    not 
with    air. 

In  sewage  pumping,  especially,  the  es- 
cape of  gases  must  hi'  cared  for.  Sewage 
is  often  in  a  state  of  decomposition,  SO 
that  it  contains  much  gas  which  is  freely 
given  ott  when  the  sewage  is  placed  under 
the  partial  vacuum  of  tin-  suction.  Si- 
act  from  the  sami 
air  accumulations  at  the  top  of  tin'  bend  - 
ami  provision  must  be  made  to  pump  out 
this  air  or  the  siphon  will  cease  to 
work. 

There  is  a  difference  between  air  which 
is  imprisoned  in  ;i  suction  pipe  and  an 
air  vessel  intentionally  ami  designedly 
placed  on  th,-  suction  of  a  pump  in  order 
to  allow  the  movement  of  the  flowing 
mtinuOUS  and  steady. 
In  this  case,  the  air  vessel  or  vacuum 
vessel    stands    on    a    tee    from    the    suction 

and  is  really  a  vacuum  vessel  into  which 
the  flowing  stream  makes  its  way  during 
the  return  stroke  of  the  pump  bucket. 
The  stream  of  water,  especially  if  long, 
must  not  be  too  suddenly  checked,  nor 
should  it  he  too  quickly  started  into  mo- 
tion. The  vacuum  vessel,  therefore,  af- 
fords a  means  of  taking  up  the  flow  and 
of  supplying  the  suction,  while  the  long 
column  in  the  suction  pipe  gathers  way. 
This  vacuum  vessel  is  essentially  differ- 
ent from  an  air  trap  on  the  line  of  the 
suction  pipe;  it  should  be  clearly  under- 
stood that  such  a  vessel  must  be  on  a 
>*T  the  main,  and  that  should  any- 
air  be  drawn  out  of  the  vessel  and  escape 
into  the  suction  main,  there  must  be  a 
clear  ascent  for  it  all  the  way  to  the 
pump. 

Pumps  often  work  badly  because  they 
have  to  deliver  against  too  unyielding  a 
resistance.  Take,  for  example,  an  in- 
jector which  will  feed  into  a  steam  boiler 
but  may  fail  to  feed  into  an  economizer 
feed  heater.  In  the  boiler,  there  is  a 
lied  with  elastic  vapor 
wdiich  can  be  reduced  in  volume  without 
rapid  or  serious  rise  of  pressure.  In  the 
latter,  no  reduction  of  volume  is  ; 
and  feed  cannot  enter  faster  than  it  is 
let  out  into  the  boilers.  There  is  no 
elasticity  and  an  injector  will  fail  when 
the  boiler  feed  is  at  all   restricted. 

Both  pumps  and  injectors  work  better 
when  an  air  chamber  is  arranged  near 
in1  of  delivery  to  give  elasticity. 
Such  an  air  vessel  should  he  set  so  as  to 
catch  any  air  coming  forward  with  the 
water  and  it  will  probably  remain  full 
because  hot  water  does  not  dissolve  air 
cold  water.  I'.y  means  of  a 
float  and  a  small  sniffing  valve,  the  vessel 
may  be  made  to  serve  the  purpose  of  an 
air  eliminator,  removing  air  from  the 
water  before  it  enters  the  boiler,  such  air 
and  gas  being  held  to  be  very  prejudicial, 
causing  corrosion  of  the  boiler. 


Condensing   watci    which   has   bei 
over    ami    over    again    ami    is    well    fr  1 
from    air    has    been    known    to    n 
air   pump   noisy,  the  pump  drawii 
a     jet     condenser     delivered     thro 
upper   valve   which   opened   with   •- 
lence    when    the    water    struck    it    too   s 
denly.       The     remedy     was     found     in 
use  of  an  air  inlet   to   the  cornier 
tent         rhi       null    amount    of    an 
appear    to     reduce    the    vacuum, 
pump    was    of    ample    size,    but    it    mi  •! 
with  the  water,  opening  the  delivc 
gently    and    with    a    better    cushioi 
feet. 

The  failure  of  a  centrifugal  pump  w  • 
it   draws   air   into   its    fan   is   well   kno 
the   obvious    reason    being   that   air   is 
light     to     r\rr|      the     effect     pro.! 
rapidly  whirled      water.       It      might 
thought  that  a  centrifugal  pump  wouli 
less    efficient    in    suction    than    a    bu 
pump,    but     I    have    known    a    centrif 
pump  to  lift  water  over  31   feet  by  sua 
True,   the   water   was  cold,  about    51 
grees   Fahrenheit;  it  was  from  an  arti 
well  and  not  overcharged  with     . 
the   lift   surprised    me   at   the   timi 
carefully    rctested    it    with    the 
suit. 

It   is   usual,   of  course,  to  say  that 
cannot  pump  hot   water.      Hot   water 
be  pumped  as  well  as  cold  water  so    v 
as  the  suction  hight  properly  corn 
with  the   temperature.      Cold   boiled  w 
not  re-aerated  might  be  pumped  with 
33    feet    of    lift.      Water    at    212   dei 
Fahrenheit  must   flow  by  gravity  inti 
pump    barrel.       At     still    higher    tern] 
Hires,  water  must  enter  the  pump    it 
pressure  as  will  prevent  any  or  nun 
it    from    flashing   into    steam.     (  ' 
therefore,  the  pump  must  not  be 
above   the   source    of   the   hot   wati 
the   latter  will   not   flow   into   it.     At 
temperature    under    212    degrees    Fa 
licit   a   certain   lift    is   possible,   depet 
on  the  absolute  pressure  of  steam  a 
given  temperature.  As  soon  as  the  p 
lift  is  exceeded,  the  pump  will  1"  1 
mere   vapor   pump,    pulling   vapoi 
the  Vater,  which  boils  under  the  re« 
pressure. 

A     very     powerful     pump,     ca| 
drawing   away   a   large   volume  of  '  I 
might    raise    water    too    hot    for  a    ■ 
pump  to  manage,   for  the  whole  m; 
water   in   the  vertical   suction   might 
dnce  so  much  steam   throughout  its 
as   to    give    rise    to   the    effects 
in   the   air-lift   pump   where  a  cohit 
foam    is    caused    to    rise    hig 
balancing  column   of  solid  water. 


uii; 


A   square   foot   of  uncovered   pipe 
with    steam    at    too   pounds    pressnr 
radiate  and  dissipate   in   a  year  1 
put    into    3060    pounds    of    steam   '    h'  V. 
economic    combustion    of    396  pout  •  ° 
coal.     Thus,   10  square   feet  of  bai  P'PC 
corresponds    approximately   to   the  asl 
of  two  tons  of  coal  per  annum.  V^ 
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Efficiency    of    the    Centrifugal    Pump 

A  Study  of  the  Three  Methods  Used  to  Find  Efficiency  of  Centrifugal 
Pumps.     Correct  General  Equation  to  Use  with  Charts  to  Simplify  Work 


BY         JOHN 


B 


S   P   E   R  R  Y 


After  a  careful  search  through  the  en- 
gineering literature   pertaining   to  ccntrif- 
nps,  ami  a  thorough   stud}    of  the 
>f  nearly  every  centrifugal-pump 
Hirer    and    their    guarantees,    the 
■  Is  that   what  constitutes  the  cm 
•    the   centrifugal    pump    i-    ,1    .lis 
uestion.      In    the    literature    itself 
re   found    no   less   than   three   ilil 
.rent  methods  of  calculating  tin-  efficiency 
f   the    pump    from    the    results    ol 
ml   each    had    been    used    by    prominent 

The  efficiency  of  any   machine,  as  every 

knows,    or    should    know,    is    the 

i\ver    output    to    the 

■  cr  input.      But   next   to  tin 

nd  tin    general  application  of  the 

gal    pump    to    general    conditions. 

omes  in   for  so  much  contortion 

se  as  the  term   "efficiency."     This 

■  efficiency    has    often    caused    the 
e   purchaser   to   look  askance   on 

gal  pumps  as  a  "bona  fide"  com- 
iition,    with    the    natural    re 

■  other    types    of    pumps    are    yet 
installed   where   the   centrifugal 

lid  serve  the  purpose  Test. 
lifference   in    these   three   methods 
-    in    the    manner    of    finding    the    total 
111st   which   the  pump  is   w 
g    centrifugal    pumps    two 
.  a  vacuum  gage  on   the   suction 
the  pump  shell,  unless  the  pump 
;'ply    under    pressure,    and 
re   gage    on    the    discharge 
pump. 
-inula  most  frequently  used  is 
H  =  HS  +  HD+A.  (1) 

.1  =  Distance  between  gages   in   feet. 
H  =  Total   head   in   feet. 

=  Reading  of  suction  gage  reduced 

to  feet. 
=  Reading    of   discharge   gage   re- 
duced to  feet. 


Another  formula  frequently  used,  and 
which  was  used  in  computing  the  results 
oi  a  test   recently   published,  is: 

//  =  //<+//■„+ ' '-'-  +  A.  (,) 

Where   .1.    //.    Ht    and   II,,    have   I  he   same 
VI 

meaning  as  m  formula   ( 1  )   and     —     is 

-'  9 
the  velocity  head  in  the  discharge  pipe.   Vd 
being    the    velocity    of    flow    in    feet    per 
second. 

The  third  formula  stated  in  its  general 
form   is : 


//  =  //,■+//;■  + 


1^1 


A.  (.0 


Here  A  .  II,  II-  and  //„  are  the  same  as  used 

in  formulas  |  1     and  (_•).  and  — — is  the 

-'  9 
difference  between  the  velocity  heads  in 
the  discharge  and  suction  pipes,  Vd  being 
1  flow  in  feel  per  second  in 
the  discharge  p  pe.  while  Vs  is  the  velocity 
in  feet  per  second  in  the  suction  pipe 
From  these  •  quatii  ms  it  can  be  51  en  thai 
from  the  same  data  widely  differing  re- 
sults  can   be   had. 

going   further,   it   is  hot   to   find 

out  and   state   just   what   part   of  the   total 

head   the   pressure   gage   on    the   discharge 

and   what    part   the   suction   gage 

shows.      In     [738,    Daniel    Bernonilli    de 

■    following  law  in  hydi at 

.//  any  section  of  a  tube  or  pipe,  under 

steady  How  without  friction,  the  pressure 

head  plus   the  velocity   head  is  equal   to 

the    hydrostatic    head    that    obtains    when 

there  is  no  /; 

This    theorem    of    theoretical    hydraulics 
is    of   great    importam 

by   it    we   can    satisfy   ourselves   just    what 
ire  and  vacuum  gages  show.   Let 
Fig.    1    be   a    ft  i  two   dif- 

ferent   diameters    with    a    steady    flow    of 
water  thi  steady  flow  is  meant. 

that    a   constant    volume   of   water    i 


ing  through   it.      At   ./   and    /;  are   U  tubes, 

ne   gages   thai    record   the   pre 

sures    at    these    sections.       When    i 
.1    Stead)    flow    of   water   through    : 

at  A   reads  //,.  while  the  gage 
at    B    reads    //..    and    when    the    How     is 
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stopped  by  closing  a  valve  at   the  end  or 
by   some  other  means   the   reading   of  both 

gages  i-  //.     Let  II'  equal  the  wei 

wing  in  each  second  through  each 
:"   the    pipe,    and    let    C,    equal    tlu- 


T 

= 

_L 


' 


FRICTIONLESS    Tl'BE  OF    TWO    WAMETEKS 


IS'ITI  U.    PRESS 


J'DW  ER  AND  THE  ENGINEER. 


Mo  v  c  mbi 


through 

r    was    .i!    rest 

tied  W  H.     When  il 

sure    was 
::<J  the  kinetic  energy  equaled, 
I/I 

■ 


11//,  +  11    l  '. 


NK'.K     PIPES    »F 

Applying 

H  =  ;/,  +  n.  (4) 


H  =  II,  + 


I  \ 


(5) 


From    this    it    can    be    seen     that    the 
pressure  head  at  any  section  decreases  as 


Hence,    the    pres- 
sure   gage    ""    the    discharge    shows    the 

head   in  tin    water  at   t! 
of  measuring,  and  to  find  the  toi 
in   the  water  the   velocitj    head   must   be 
added  to  the  pressure  head,  or  gage  read- 
ing. 
Fig.  -•  is  .in  arrangement  similar  to  that 
'.  except  thai  the  initial  pressure 
//   is  negative.     Consider    Fig.   2  as   pari 
of  a  siphon  with  th<  the  side 

('.  and  the  short  or  suppb  leg  on  the  P 
side.  Suppose  that  the  supply  leg  :-  pro- 
vided with  a  valve  for  shutting  off  the 
uaur.  When  this  valve  is  closed  tl 
sure  in  the  section  shown  in  Fig.  ->  is 
negative  and  equal  to  //.  When  tin- 
supply  valve  is  opened  the  water  (lows 
through  section  ./  with  a  velocity  l'<.  and 
the  gagi  iressure  Hi,  while  the 

velocity  through  section  8  is  /  \  and  the 
pressure  //,.  The  effect  of  the  velocity 
of  flow   i  e  the  pressui 

ase    in    pressure    in- 
the  reading  of  the  vacuum  gage, 
or   as   it    is   commonly   cxt" 
more  vacuum.     This  can  he  shown  in  an- 
other way  by  applying  Bernonilli's  theo- 
gain : 

V\ 


(33-4  —  J*)-  (33-4  —  »i)  + 


(33-4 -H)  =  (33-4 

Then 


«,)  + 


- 9 


V\ 


(6) 


(7) 


(33  4-H)  =  (33-4-W.)+  ,  ';  = 


(,,.4-tf,)4- 


V* 


If  VI 

29  2g 


(8) 


it    is    said    that    the    vacuum    gage 
shows  the  total  head  at  that   section,  i.e., 
-are   head   plus   velocity   hi 
The  next  step  is  to  develop  an  equation 
the   stream   of 
water    '''  ugh    the   pump,   incor- 

porating the  gage  readings.  When  derived, 
rmula  will  give  the  total  head  that 
the  pump  should  he  credited  with.  In 
considering  this  formula  there  are  three 
first,  for  the  submerged  type  of 
pump:    second,    for  i    type    of 

pump  which  i  i  and  i 

•    the    same    diameter   at    thi 
where    the    gages    are    attached;    third,    for 
the    su.--  '  ;.  h    has    suction    and 

discharge    pipe-    of    different    diam 
the    sections    where     the.  gages    are    at- 

Fig.  3  is  an  example  of  case  I.  Here 
is  a  submerged  pump  raising  water  from 
thi  r  at  a  higher  level 
through  a  vertical  lift  equal  to  Hi.  At 
it  there  is  a  pressure  gage  whose  center 
is  a  distance  .-/  above  the  water  level. 
The  velocity  of  flow  through  the  dis- 
charge equal  per  second.  It  II  „ 
represents  the  reading  of  the  pressure 
gage  reduced  to  feet,  and  keeping  in  mind 


Hi's     thei  rem,     the     total     lift   / 
against  which  the  pump  works  i 
pressed    bj    the    following: 

11  =  11,,  +  -  + A. 

To   find   the   horsepower   it    is   only  ne 

i   multiply  the   1 1  suit    frc  m 
(oi     by    the    total    weight    of    ti 
pumped  per  minute,  and  di\  idi 
foot-pounds,    I  n 

//   P.   Output  = 

33,000    \  2  g  J 

o.ooo.-.s-'4  G  \Hv  4-  —  4-  AY 

I  ten     S.,w    equals    the    weight    of 


/Discharge  Pipe 


>"-fm3 


I  HI.     5.      SUCTION      \ND 

DIFFERENT    DIAME  I  I 

Ion    of    water   and   G   equals   the  ni 
ol    gallons   pumped   per   minute. 

!  is  shown  in  Fig.  4.  II1-'' 
pump  body  is  placed  some  distance 
the  water  level,  and  raises  water  tli 
a  vertical  bight  of  Hi..  The  dial 
of  the  suction  and  discharge  pip1 
equal,  consequently  the  velocity  ol 
in  feet  per  second  through  each  mi 
equal,  or  Vs  =  V„.  The  di  fc  1 
tween  gages  a  and  h  is  equal  to 
the    vacuum    and    pressure-gage   re: 
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■ 

and    //  remembering 

I 
written 


=  1 


POWER  AND  THE  ENGINEER. 

The  third  case  is  shown  in  Fig.  5   This 
from  the  second  case  in  that  the 
suction   and   discharge   pipe-   are   of   dif- 
ferent   diameters    at    the    sections    where 
-  arc  attached.    The  total  head  // 


-  9  -  9 
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0.00025 


\24g(hd 


+  H«  + 


Vb  —  Vl 


■  -4)< 


Returning   now    to   equations    (  i  ).    i 
and    (.*>   and  comparing  them   with  eq 
tions   (9),  <  1  1  1   and   (13),  it  will  I 
that  equations  (  1  )  and  (  11  )  are  identic  : 

id    (9)    would  he  the   same 
Hs  was  omitted   in   equation    (2),      Het 
in    1  2  1    is   wrong   as   it   stai 


DATA   "I     11  -1    ON    -'.   INCH   CEM  11:11  I  GAL   PI  HP. 


1  ORUl 

1  OEM!  LA  (2). 

1-nliMl  LA  t3). 

_;            B 

—  i 
II 

Per  Cent, 

1  J  Mil 

z, 

Formula 

1   i'MIi 

|            '- 

ca 

- 

=  -   Total  r  leo     '       Potal 
Head    11  P 

Theo. 

rotal 

H.P.    KfT. 

,1 

- 

H.l'. 

Head 

—5. 13 

;   is.-,  1,,'  ,                        ,.1  s.-,  1   ::;.:,;. 

1    ss    59 

5   5  1 

;    1  •    15  :.i  Ifl    16    211    33  01   1    76    56    1  1     96  1    91    61    3 

;     ,1 

1    83S59 

1   37 

1    761  56   s  16   7C1    907|6 

1    84559   £ 

- 

1    705 

58      :is    151    81861    BB7  OS 

1  reaoo 

;    15 

6  25    1       136    Hi  -'1 

1   38 

v,       11 . 5    1 .  423 

1   in.--,., 

—  1 .81 

1    1 

;'28  28    103    11    96 

50      12   79  1    12    51       12    is: 

1    103  in  ' 

1.241 

,11 

s 

1.63    11.3033    is      11      16  03 

11 

,1      16  03      0 

M      ,1 

0 

II 

Add  1    25  feet  for  A  =  distance 


H  =  H„+  11,  + 


\'~„  —  \'J  give   correct    result-   except    • 

"■       '  *     '      submerged     pumps,     when     term    He  *■ 


-'  9 


ERROR    IN'    TOTAL    HEAP    VARIES    FOR 
DIFFERENT    HEAPS 


H 

= 

.'/. 

+— 

-  9 

+  H, 

-9 

But 

Vb 

= 

then 

II 

=  Hb 

+  Hb 

+  A. 

0 

1 

2 

0 

4000 

8000 

(■I) 


appears.      But     equations     (3)     and    ( 

Here     Hb,     Hs,     Vn     and      Ys     represent  arethesatne.      rhe  object  of  thi 

the    same    quantities    as    in    the    previous  js   ,Q    show   ,,,.,,_    whcn    corrcct]y   .,,,,, 

equations.      Equation     (13)     can    be    con-  equations    (1)    and    (3)    are   correct, 

sidered   as   the    general   equation    for   the  equation    (-•)    when   used    for   sul 

correct    total    head    for   any   pump,    while  pumps,   hut    as   ordinarily   used, 

and     in)     are    correct     for    special  (1)   and    <  2 )    are  wrong  and   (3)   is 

Velocity  Head  in  Feet 
4  5  6  7  8  9 

Gallons  per  Minute 

I  16000  20000  2-1000  2S000  32000  3GOO0 


6000  5000 

Gallons  per  Minute 
VELOCITY    HEAD    IN 


4000  3000  2000  1000 

A*  >.'• 

9.     VELOCITY    HEAD    IN    10-    TO    30-INCH    T1PE 

To  find  the  horsepower  use  the  formula     cases.    For  the  general  equation  of  horse-     rect.     This  can  be  stated  in  another  .a)' 
H.P.  Output  =  power  output  we  have:  by   saying   that   equation    (3)    is  the  or- 

u  P  n.  ,*...,  rcct  general  equation  for  finding  the  n*1 

i,,v/-/                             \                                                 ti.r.  Out  hut  =  ,        ,;if 

"■33  *   J  {hd  +  Hs  +  A)  =  head  against   which  a  pump  works,    i»l 

8-33  *  G  /                       Vb  —  VI        .  \  ( 1 )  and   (2)  can  only  be  used  for  s  :«! 

0.0002524  G  (H„  +  Hb  +  A  ).     (12)        33,000    V     "  '"'  +  ~T~g        +A)=  cases. 
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Test  1  >  \  1  \ 
The  accompanying   tabic  gives  the  data 
h  centrifugal  pump. 

■iter    of    the    Miction    pipe    is    .; 
nd    that    ^'i    the    disi  ' 
The    distance    ./    between 
et.      The   total    head,    theoretical 
power   output,   and    per   cent,   effi- 
re  computed  by  each  of  (he  for- 
1.    I  -'  I    and    i .;  i.    and    since    for- 
ula    (3)    is   correct.    (I)    and    t  2 )    were 
mparcd    with    it    to    find    the    per    cent. 
ror  involved  when  they  wen 

iraphical    representation    of 
!  in  the  table.     The  num- 
rked  on  the  curves  correspond  to 
mla  number.     For  the  total  head 
■.  iiich  the  pump   was   w  1  rking,   it 
ted  that  when  pumping  no  water 
formulas   give    the    same    result, 
quantity  of  water   pumped 
iscd.    the    total    heads    dil 
ill  gives  the  lowest  results,  for- 
the    highest    and    formula    (3) 
half    way    between, 
total    heads    differ,    tin 
rsepower    and     efficiency     differ 
rve  A    repn  -  1    cent, 

the    total    head    involved    when 
rmula    (.').     Curve   B    represents 
nt.  error  in  the  total  head  when 
Tile   err.  .r   is  not  a 
piantity,   but    is   a   variable   that 
more    rapidly    as    the    quantity 
-    pumped    is    increased. 

7  curve  .1    >hows  how   the  per 

r   in    the    total    head    varies    for 

heads,  when  the  velocity  head  in 

nt.      In    this 

J  feet  when  using  formula   (1) 

a   submerged    pump,    or    when    using 

2  I    for    ;:    pump    1  >i"    the    suctii  m 

ml    discharge    pipes 

same  diameter,  or  again  when 

rmula    (1)    or    (_>}    is    used   and 

ity    head    unaccounted    for    is    2 

m    the    form   of   the   curve    it    is 

'    the    per    cent,    error    increases 

'    rirst.   as   the    total   head    is   de- 

entil    about     a    25-  foot     head    is 

lidly  increase. 

1    it    is    important    that    the    correct 

should  be   found   for  low  lifts, 

ror  will  be  great.     Curves  B  and 

itted  to  show  how  the  per  cent. 

l>y     using     formula     dl 

different  ratios  in  the  diameters 

w  suction  and  discharge  pipes.     The 

"f  the   curves    arc   the    rati 

ter  of  the  discharge  to  the  diam- 

!f  the  suction  at  the  sections  where 

•  are  placed.     The  abscissas  give 

•  nt.  error.    The  curves  represent 
ase  where  the  total   head   is   10 

■  locity  head  in  the  discharge  pipe 
'    and  the  ratio  of  the  diameters 

suction    and    discharge    pipes    is 

to  vary.     From  the  curves  it  is 

'<  that  when   the   diameters   are   equal, 

■  nt.  error  is  zero,  and  the  error 
either    way,    being    larger,    the 

P'er  the  difference  in  the  diameters. 


Other  curves  could  be  plotted 
the  per  cent,  error  involved  by  using  either 
formula    til    or    (2)    without 

-    whether    thi 
at   hand   or  not.  but   those   that    ha 
plotted  are  sufficient  formulas 

<  1  I      and      (  J  I.     as     ordinarily 

wrong,    and    do    no!    give    the    true    total 

head  that  should  be  credited  to  the  pump. 

To  -urn  up  the  foregoing,  the  ti 
head     ll  dited     to     any 

d     pump    can     be 
using  the  general  eq  tal  head, 

formula  ( .* )  or  (  1.?  1.  Also,  formula  (  1 ) 
gives    the    total    head  ial    case, 

the    dis- 
charge and   sui 

attached    are   equal.      For- 
mula  (2)    is   incorrect   and  should   he  of 

■mips. 
To   facilitate   the    1  I 

head    in    the   different    sizes   "i   ■ 

:.    «  riur  ha-  devised 
8  and  9.     Any- 
one   ha\  it  'ests    to 

will    find    these    charts    1 
help.     Fig.  8  is  for  pipes  from    \i   inch  to 
8    inches    in    diameter,    while    Fig 
the   velocity   head   in  pipes   ranging  in   size 
from  to  to  30  inches.     Besides  giving  the 

:iead,    these    charts    can    1 
to  find  the   velocity    in   t\  <  t    • 
the  capacity  in   gallons   per   mimil 
given  velocity  '  of  pipe.     The 

charts  are  simple,  and  their  method  of 
use  is  made  clear  by  the  dash,  dot  and 
arrow   lines. 

•.ample,   find  the  velocity   head   in 
h  pipe  for  60  gallons  per  minute. 
Project  up  from  60  on  the  lower  gallon 
scale   in   Fig.  8  to  the   i'^-inch   pipe  line, 
then   act  e  A,  and    from   there 

up    to   the   velocity-head    scale   at   the    top, 
■    found    to   be 


With   the   Breakdown  Gang 


By   A.   F.  Dixon 


They  did  not  call  us  the  "breakdown 
gang"  on  the  pay  roll,  but  in  the  mill 
they  did  and  whistled  five  with  the  de- 
partment number  when  we  were  wanted  : 
then  it  was  get  there  on  the  jump,  and 
wc  had  to  get  her  going  again  as  quickly 
wc  uld  let  us.  The  result  was 
that  we  did  some  queer  stunts  "lire  in 
a  while  in  the  way  of  repairing  machines, 
for  the  boss  was  sort  of  a  genius  at  this 
work  and  did  not  stick  at  anythii 
morning  we  were  called  to  Xo.  2. 
inch  blooming  mill,  to  find  that  the  roller 
had  tried  to  put  a  cold  billet  through  by 
main  force,  with  the  result  that  one  of 
the  top  guides  on  the  55x6o-inch  engine 
tie  to  smash  and  the  connecting 
rod  was  buckled. 

We  had   a   spare  rod  in   stock,  but  the 
top  guide  looked  like  a  sticker;  but  the 


1    a   few   measurements   ai 
Billy  on   No.   1   null  to  roll  him  a 
sheared  an 

inch    or    tw.i    longer    than    tl 
which  diil   not   matter  as  t! 

both  end-.  Bj  tlie  lime  this  was 
done    the    boss    was    hack    with    an    order 

for    Bill)    t"    make  and  the 

■ 

11.     ,.t'    the    "dinkeys ;"  lure  we 

hooked   it   on  nes  and 

In     l!ie     meantime,     the     inachin 
lad  I.,  in  getting   ready  and  tin-  big  planer 
looked  like  a  carpenti  1 

111  lined  up  on  two  t-'xu  inch 
yellow   1 

1  11     top    of    them,    and    the    table 
with    .'-inch    plank   to   protect    it    from    the 
heat.  A  sheet-iron  templet  had  been  made 
for  die  boll   holes  and  they  were  laid  off 
on     the     bloom.       In     the     meant; 
other    gang     had     rigged     up    an 
motor   on   the  planer  table  n.  drive  two 

drill-,  and  b)    the  time  the  planer 

lies    were   going 

into    the   bloom    at   a  idle    the 

liner    was    tl 
get  the  high  Spots  off  the  other  side.    The 
planing  was  finished  first  and  was 
:    .  xampli  -  ..f  Pittsburg 
ever  saw  h  polish. 

Then    we    got    it    down    under    the    radials, 
which  were  fortunately  so  placed  ' 
could    wot 
the    holes. 

nl    and    pulled 
her   down   to   the    mill    witl 

uds    had    bei  i 

1  1  guide  t..  li.  .Id  1  .  r  di ivi  n,  and 
with  the  help  of  the  crane  we  soon  had 
her   in   place   and   bolted    fast.     The  new 

connecting    rod    had    been    put    in    and    the 

them  to   start   up  the  engine  easy, 

while   a   couple   if   men    with    swabs    ware 

ipply   the  lack 

of  an   automatic  oiler. 

Well.  ff    all    rieht    and    the 

till    the 
new   guide   and   crosshead   arrived." 

She   dii  t    Sunday   we 

tting   in    a    plate    steel    liner 

iji   the    wear   in    that    crosshead. 

That    liner    certainly    was    a    peach  :    they 

from  a  plati 
right    tliickiii ■-■  -    were 

so  busy  there  was  no  chance  to  finish  it 
up  at  all.  After  we  had  the  new  guide 
and  crosshead  on.  we  sent  the  temporary 
rig  up  to  the  open  hearth  to  remelt, 
though  it  deserved  a  better  fate. 


The  State  Department  has  been  in- 
formed that  the  president  of  Guatemala 
has    directed     a    bronze    bust    of 

placed  in  Estrada  Cabrara 
park  in  Guatemala  City.  The  Govern- 
ment of  the  United  State-  has  directed 
the  American  minister  to  Guatemala  to 
express  its  appreciation  for  the  honor 
thus  accorded  to  the  memory  of  an 
American  citizen. 
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Compressed    Air    Calculation    Short   Cuis 

A    Chart   bv   Which   M.  E.  P.   and   Horsepower   May   Be   Determined 
without  Use   of   Complicated    Formulas  Involving   Fractional   Exponents 


BY        SNOWDEN 


B 


REDFIELD 


5  of  the  .  tmer- 

articles 

■.  es    and 

lewhat   compli- 

ilculations    relating    to    tl 

uine  "short  cuts"  for 
itculations   as   these   are    rare,   and 
for  this  reason  it  is  a  pleasure  to  present 
nnpanying  diagram,  which  was  cal- 
Raymond,    who   is   as- 
sistant chut  engineer  at  the  Phillipshurg. 
X-  J.,  plant  of  the   Ingersoll  Rand  Com- 
1  his  diagram  the  cal- 
■   of  the  adiabatic  mean  effective 
and    indicated    horsepower    de- 
l)j  the  compi  ir  are  re- 

their  simplest  possible  terms. 
In    this   diagram    we   have   the    solution 
of  the  express 

MEP  =  3.46  P,  (RO-M  - 
.'.//:/'   refers   t"   mean   effective   | 

d  in  the  air  cylinders;   /\  is  the 

initial    pressure,    which    in    the 

in   air  compressor   is   usually   at- 

:    :  R  \~  the  rati.,  of  compression, 

or  the  absolute  discharge  pressure  divided 

lute   initial  pressure.     Owing 

to   the   fact   that   this   formula   contains   a 

xponent,  namely,  the  0.20  power. 

tl  er    unwieldy,    and    man 

shrink    from    using    it    any    oftener    than 

bly  help.  Knowing  the  value 

of  /?  from  the  conditions  of  the  problem, 

directly    from    the    diagram    the 

mding  value  of  the  rest  of  the  ex- 

.    namely,    3.46    1  R0-2S  —    i  ),    and 

ng    this    factor    by    the    absolute 

5    the    mean    effective 

away.     The  four  following 

will  serve  to  show  the  simplicity 

;l    ;e      .  im] 

60    10 

R.  the  ratio  of  compression,  will 

-     -:     14.7.  or  74.-  -h  14.7  = 

imining  the  diagram  we  find  that 

ine   marked   A    corresponds 

!'    the  1  5.08.  From  the  curve 

at  this  point  we  find  that  the  value  of  the 

I  >  >king  is  2.082. 

'be  problem  the  initial  pres- 

■iheric,   or    14.7   pounds   per 

'   .      Multiplying   2.082 

b)    14.7  we  have  a  mean  effective  pressure 

i   in   tlie  air-compressor   cylinder 

Is  per  snuarc  inch,  ba 

adiabatic   compression.     This   is   the   true 

rliabatic       MEP      exerted 

;  it  is  not  necessary 


fl  1  im   this   as 
in  the  case  of  the  usual  steam   fo 
In    most    compressed-air    problems    the 

mean   efl  ire   is   not    wanted   so 

often  as  the   indicated  horsepower   per    loo 

cubic  feet  piston  displacement  per  minute, 
and    in    all    c  tl    he    found    by 

dividing  the  mean  effective  pressure  bj 
■  the  case  in  point,  dividing  .10.6 
bj  2.29,  we  have  [3.4  indicated  horse- 
power developed  in  the  air  cylinder  per 
100  cubic  feet  of  piston  displacement  per 
minute.  Dividing  this  by  100  and  multi- 
plying by  the  piston  displacement  per 
minute  of  the  compressor,  we  have  the 
total  indicated  horsepi  wer  in  the  air  cyl- 
inder in  question. 

2.  If  the  compression  hail  been  single- 
stage  from  atmosphere  to  too  pounds  the 
value  of  A'  would  be 

I  14./    -r-    14.7    =    7-Sl- 
In  looking  at  the  diagram  we  find  that  the 
vertical    line    corresponding    to    R    =    7.S1. 
crosses    the    line    of    the    diagram    at    the 
point  marked  ding  to  a  value 

of  the  factor  2.82.  Multiplying  this  num- 
ber by  the  initial  pressure  14.7  pounds 
absolute,  we  have  an  answer  of  41.4 
pounds  per  square  inch  MEP  di 
in  the  air  cylinder.  Again,  dividing  this 
by  2.29  we  have  iS.i  indicated  horse- 
power developed  per  100  cubic  feet  of 
piston  displacement  per  mi  < 

3.  Fi  n  all  we 
I  ave  to  do  is  to  remember  that  with  theo- 
retical conditio!  epower  of  the 
low-pressure  ami   the  high-pressure   cylin- 

.  giving  the  minimum 
total  power  developed.  In  practice  air 
compressors  an    desi  thai   this  is 

approximati  ly   trui  and   all 

the  formulas  are.  of  course,  based  on  the 
theoretical  aidabatic,  and.  therefore,  we 
are   correct    in    assuming   that    thi 

Of    Cl  "11 

ii  are  alike.  If  the  horsepowers  are 
alike  this  means  that  the  ratio  oi  com 
ire  also  alike, 
and  consequently  the  ratio  of  compres- 
sion in  each  cylinder  for  compound  com- 
pression will  he  the  square  root  of  the 
total   rati 

From   atmosphere  to   100  pounds  pres- 
sure we  have  alreadj   found  that  tl 
ratio  of  compression  is  7.81.     Thi 
root    of    this    or    the    ratio    of    compres- 
sion   in    either    the    low-pressure    or    the 
high-pressure    cylinder    i-    2.8.       I 

Igram    we    find    that    the    lit 


responding    to     the     value     of    A'     = 

1    1     factor    line    in    the    d  a 
the    point    marked    (     ami    .11 
the   value-  of  the    factor    1.204.    Multipl 
I.204  b.v  the   initial   pressure    14.7 
the    mean    effective    pressure    in 
pressure    cylinder    17.7   pounds   per   sq 
inch.     Dividing   17.7  by  2.20.  we  have* 
power    in    the    low-pressure    cylindei 
indicated    horsepower    per    100    cubic 
of   displacement    if   this   low-pressure 
inder.     As  this  must   he  half  of  the 
compressor   horsepower  of  the  compiJB 
compression,     we     have     15.40     ind 
horsepower    P  it.il     for    the    two    stages  c 
100  cubic   feet   of  displacement  pi 
Dividing    this    by    loo   and    nuiltip 
the   low-pressure   cylinder  displacemei.il 
cubic    feet    per   minute    we   would   havi  ■•' 
indicated    horsepower    of    the    coinpri  « 
in  question. 

This    process    may    be    carried    thr  . 
three,    four,   five   or  any   number  of  si'jt- 
of    compression.       All     that     needs    t 
remembered     is     that      for     multiple-  . 
compression     the    horsepower    in 
cylinders    is    supposed    to    he    alii 
fore    rinding    the    horsepower    in    the 
pressure  cylinder   we   can   multiply  th 
the  number  1  f  stages   or  cylindei 
us    the   total    horsepower   of   the   com 
sor.      In   order  that   the   horse  po 
be  alike,  the  ratio,  of  compression  h  "■ 
various    -tages    must    be    alike    and    >'' 
sequent!}'      for      compound     compre:* 
must    he    equal    to    the    square    root 
three-stage    the    cube    root    and    for 
the    fourth    root    of   the   total 
of   compression. 

4.     Assume    three  stage    compi 
1000  pounds  pressure.  The  value  of  !'■' 
ratio   of  compression,  will  be  1014.7  di 
by    14.7  or  fx).2  compressions.   V 

power    in    each    stage'    the    rat 
compression     in     each     stage     and 
quently   in   the   low-pressure   cylin 
be   the   cube   root   of  in. 2,   or  4.11, 
the   diagram   we   rind   that   the   val 
corresponding  to   4.1  1    is   marked  /> 
corrcsp'  nds  to  the   value  of  the  fact 
1.75.  Multiplying   1.7?  by  14  7 
pounds    per    square    inch    mean 

ire     in     the     low-prc 
Dividing  this  by  2.29  we   have    1 
cated    horsepower    per    100   cubic 
minute   displacement   of  the   low  1 
cylinder. 

This  is  the  horsepower  in  the 
also    in    each    of   the    succeeding 
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n  bj  the 
we  have 

■   ■ 

per    100  cubic 
•  th<   low  pres- 

per  inin- 
•     and   multiplied 

cement   of  the   low- 

der  per  minute  will  give  the 

f  the  compri 

A    little    practice    with    the    use    of    this 

will  show  its  value  for  all  kinds 

..  •  r  and  mean  effective 

problems.      It   can   be 

from   initial   pressures  other 
than   atmospheric,   by   the 
simply   finding   the    rati.'   of   com| 

rge   pres- 

lute     initial     pressure, 

whatever  thai  may  be.  It  must  always  be 

remembered  that  the  mean  effective  pres- 

■  1   for  any  one  cylinder  by 

multiply!  r  obtained  from  the 

te  initial  pressure  of 

that    particular    cylinder.       The    indicated 

wer    per    100   cubic    feet    obtained 

from  this  is  always  for  the  actual  piston 

ylinder   in  question, 

no  matter  what  the  pressure  of  air  may 

The  curves  may  also  be  used  for  work- 
ing backward,  that  is  to  find  various  pres- 
sures, compression  between  which  will 
give  a  certain  desired  horsepower.  In 
fact  the  flexibility  of  the  diagram  grows 
tinned  use.  The  results  obtained 
are  closer  than  a  slide  rule  will  n 
more  than  this  would  be  hairsplitting. 


What  Caused  the   Flywheel    Ex- 
plosion at  Scranton? 

By   Charles   J.    M 


Further    particulars    in    regard    to    the 
explosion    at    the     Washington 
avenue  power  plant  of  the  Scranton  Elec- 
tric     Light     Company      show      that     the 


wrecked  engine  had  been  "trailing"  some 
little    time    Inf.. re    the    accident,    and    in 
unler  to  relieve  it  of  some  ol  its  load,  .1 
turbine   unit    used   for   the   same   p 
was  cut  in.     Just  as  soon  a-  the  turbine 

the  engine  began  to 
race,  and  before  it  could  be  Stopped  the 
wheel  let  go.  It  is  the  opinion  of  tin- 
men in  the  station  that  something 
the  governor  or  valve  gear  failed  to  act 
in  response  to  tin  eed 

\  peculiar  circumstance  in  connection 
with  the  accident  is  that  the  cylinder  end 
of  the  engine  bedplate  lifted  dear  off 
front  the  foundation,  pulling  the  holding- 
down  bolt-  apart,  and  also  the  bolts  of 
the  exh.i  1   under  the  cylinder. 

The  holding-down  bolts  were  at  least  1 
inch  in  diameter  and  there  were  four  of 
1I1.  in  llu  |i  mt  bolts  were  -54  inch  and 
four  or  live  in  number.  The  cast-iron 
flange  on  the  cylinder-exhaust  outlet  was 
not   broken    at   all.   as    might    perhaps    be 

1.  the  bolts  giving  way  in  tension 

The    engine    dropped    back    on 

its  foundation  again   as  though   it  had  not 

From  there  at  all.  Something  must 
irred  other  than  the  wheel  going 
have   caused   the   engine   to 
rise   in    this   manner. 


The    Massachusetts   Rules  for 
Boiler   Inspection   Indorsed 


The  following  indorsement  is  one  at 
which  those  responsible  for  the  Massa- 
chusetts Boiler  Rules  may  well  be  grati- 
fied: 

Hon.    Philip    Breitmeyer,    Mayor    of 
Detroit: 

Dear  Sir — I  understand  that  an  or- 
dinance has  been  introduced  in  your 
city  embodying  the  Massachusetts 
rules  for  boiler  construction  and  in- 
spection. 

These  rules  have  been  very  careful- 
ly considered  by  this  association,  and 
at  our  recent  convention  at  Detroit  a 


resolution  was  unanimously  passe 
recommending  them  for  general  aA 
tion.  I  was  further  requested  to  at, 
nounce    to    you    that    tins   associaH 

had  taken  tins  action,  and   respectful 
to   suggest    to    \,  u    thai    yri 
mend   the    adoption    of   these   rules  I 
your  city  council. 

These  rules  have  now  had  the  at 
vantage  of  two  years'  practical  te 
in  the  State  of  Massachusetts,  ai 
while  at  fust  there  were  n 
certain  disagreements  in  minor  point, 
they  are  now  recogni/ed  as  the  be 
rules  which  could  possibly  be  devisti 
for  insuring  safety  in  the  constfll 
tion  and  management  of  boilei 

The  commission  which  drew  the 
rules  in  the  first  place,  and  which  h 
the  duty  and  authority  to  suggc 
changes  and  modifications  in  them 
the  legislature,  is  composed  of  o- 
representative  from  the  boiler-makil 
industry,  one  from  steam  users,  0 
from  the  practical  engineers  who  ha 

charge  of  boiler  plants,  and  n 

resentative  from  the  State  inspecti 
department.  This  has  insured  a  cat 
ful  discussion  of  the  regulations  fr. 
all  siiles,  resulting  in  excellent,  pr; 
tical  and  fair  decisions.  In  cont 
quence  the  rules  have  very  hi 
standing   among   engineers. 

I   will   only   note    that    in   a   reef 
specilication  of  the  War   I  ' 
United  States  Government,  asking  I 
tenders  on  boilers,  it  is  spi 
the    Massachusetts   rides   shall  govt 
the   construction    of   these   boilers. 

I  take  this  opportunity  to  thank  y 
for  the  very  kind  hospitaliti. 
tended   to  our  association,  'on  beh 
of  the  city  of  Detroit,  and  beg  to 
main, 

Very  truly  yours. 

E.  D.  Meies 
President,   Amer.   Boiler   Mfrs.  Asi 

Referred    to    Committee    on    Or 
nances. 


FIG.   2.     SHEET   CRACKED   BETWEEN   RIVETS   ON    INSIDE 
OF   REINFORCING    STRIP 


FIG.    3.     A    SAMPLE    OF    THE    ROUGH    CALKING 
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aulty    Design    Cause    of    Milwaukee    Disaster 

The  Six  Drums  of  Three  of  the  Four  Boilers  Which  Exploded  All  Failed 
along  the  Seam,   Where  the  Reinforcing  Strip  Was  Riveted  to  the  Shell 


B  Y 


OSBORN        MONNETT 


In  the  first  account  of  the  explosion 
brewery,  Milwaukee,  the  ques- 
raised  as  to  whether  low  water 
nsible,  and  that  it  this  was  the 
1  of  the  parts  should  show  signs 
iting.  Since  then  the  wreckage 
cleared  away,  and  all  the  ! 

ssible  for  examination.     It 
■  1  that   boilers   Xos.    1.   2  and  3, 
-inhering    from    Tenth    street,    had    ex- 
Jed,  making  six  drums  in  all,  but  that 
-  of   X".  4  did  not  let  go.     The 
litional    drums   which   could   not 


ers  and  the  conditions  under  which  they 
failed,  leads  to  the  inevitable  conclusion 
that  faulty  design  was  directly  respon- 
sible. The  reinforcing  strips  along  which 
the   failures   in   every  case  occurred,   were 

ich  steel,  riveted  on  to  thi 
of  the  -'s-inch  sheets,  and  were  always 
exposed  to  the  action  of  the  hi  I 
while  the  sheets  themselves,  in  direct 
contact  with  the  water,  naturally  operated 
at  a  much  lower  temperature.  This  con- 
dition would  set  up  stresses  in  the  rein- 
forcing   seams    from    unequal    expansion 


bears  out  the  belief  that  some 
such  action  as  this  took  place.  The  re- 
inforcing  seams    were   continually   giving 

trouble  by  leaking,  and  the   tact  that  leak- 
ing occurred   is   evidence   that    thi 
must   have  been   in   distress  at   this   point 
and  that  there  was  some  movement  tend1 
ing   to   loosen   the    rivets   and   crack    the 

In  the  effort  to  stop  this  leaking,  rivets 
along  these  scams  had  in  some  cases  been 
removed  and  new  ones  put  in.  and  an  ex- 
cessive amount  of  calking  had  been  done 


FIG.   I.    TWO  OF  THE  EXPLODED  DRUMS   SHOWING    SIMILARITY    AT    POINT    OF    FAILURE 


H  ^^Boed  on  the  occasion  of  the  first 

H  ^^B  found   to    have    failed    in    the 

the  others,  i.e  .  along  the 

*  1    where    the    reinforcing    strip    was 

'#  ed  to  the    shell.      Careful    inspection 

m  le  metal   in   these    drums   has    failed 

Miow  any   signs   of   overheating,   thus 

«••  nating   the    low-water   theory.      Also 

1,0  ing   in    the    condition    of    the    piping 

m  fittings   has   been    found   to    confirm 

">4heory  that  an  exploding  steam  pipe 

the  trouble. 

study  of  the  construction  of  the  boil- 


arid    contraction,    just    at   the    point    least 
stand    it.    having,    according    to 
latest    measurements    and    calculations,    a 
strength    of   only   67.38   per   cent 
whole  sheet. 

athing  action  might  also  have 
easily  taken  place,  caused  from  the  heavy 
and  comparatively  nonelastic  patch  hold- 
ing the  plate  rigid  and  preventing  it  from 
assuming  the  true  spherical  shape  on 
varying  steam  pressure,  thus  resulting  in 
additional  stress  where  the  two  pieces 
were   fastened   together.     The  history  of 


around  some  of  the  strips ;  in  fact  enough 
in  certain  places  to  indent  the  boiler 
drums. 


The  of     the     Bethlehem 

Steel    Corporation   have    approved   an   is- 

J7.500.000  five-year  6  per  cent. 
sinking-fund  gi  thlehem 

Steel    Company.      The    proceeds    will    be 

retire  $2,500,000  6  per  cent,  notes 
and  for  additions  and  improvements  to 
the  plant. 
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$25,000    Damage    from    Flywheel    Explosici 

Spring  in  Governor  Mechanism  Broke  and  Allowed  Engine  to  Run  Away 
and    Burst    the   Flywheel.     Machinery  and  Building  Badly   Damaged 


[4  a  flywheel  explosion  re- 
in more  than  nounl  of 
rred    :it    the    plant    of    the 
Electric  Light  Company,  Kings- 
. .    V.     The    flywheel    belonged    to 


the  flywheel  l>y  centrifugal   force.     Pieces  dynamo,      switchboard,      condenser     id 

of  the  wheel   flew   in  all   directions,   some  other    macbinerj     were    wrecked, 

going    through    the  hi     building  mention   the   damage     to    the   l>uil< 

ithers    through    the    root,    carrying  total   loss   reaching   very   . '■ 

pipe     and     wrecking  The   photographs   show    rlr.it  K    tin 


FIG.    I.     REMAINS    OF    THE    ENGINE   AND   GENERAL   DAMAGE 


FLYWHEEL    HUB    AND    DEMOLISHED    SWITCHBOARD  IN  BACKGROUND 


the  large  generating  set  of  the  station,  and 
was  20  feet  in  diameter.  A  broken  spring 
in  the  governor  mechanism  of  the  engine 
was  the  direct  cause  of  the  accident,  al- 
lowing the  engine  to  run  away  and  burst 


everything   in   their  path.     A  large  piece 

weighing   over   .^00  pounds   went   through 

I  and  landed  several  hundred  feet 

away   at   a   point    near   the   central    station 

of     the     fire     department.     The     engine, 
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FIC.    3.      SOME    EXTERIOR    DAMAGE 

of  the  damage,  and  it  would 
pear  that  practically  the  entire  plain 
demolished. 


A  battery  of  two  boilers  had  an 
burning  equipment  installed,  and  as  i 
water  was  scarce,  the  oil  was  fa 
sprayed  with  compressed  air.  To  v 
up  the  air  before  spraying,  it  was 
through  a  series  of  coils,  located  in 
throat  of  the  smokestack,  on  its  way 
the  compressor.  On  the  trial  test,  \ 
everything  seemed  to  work  all  r 
steam  could  not  be  held  up  to  pres 
As  the  plant  furnished  sufficient  s 
while  burning  coal,  it  was  evident 
cause  was  due  to  the  new  arranger 
The  trouble  was  finally  found  to  be 
to  the  coils  in  the  stack  cutting  0 
much  of  the  outlet  area.  Taking 
out  and  piping  the  air  directly  to 
burners  removed  the  cause  of  shor 
and  it  was  then  easy  to  generate  en 
steam. 


'<CT  23,   1909. 
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Practical    Letters    from     Practical     Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want  to  Know   About  Your  Work,  and  Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


amoving  a   Key    and    Drilling    a 
Slice  Bar 


mc  engineers   have  que<  r 
duties    of    various    apparatus    is 
inly    demonstrated    in    the    fol- 

^^^H  The   writer   was    called    from 

^^^Hshop  to  make   sonu-   repairs  to  a 

^^Hfcaft    on   an    elevator    pump.      The 

!:     "Send   machinist   to  remove 

-    shaft    on    pump    Xo.    J. 

I  ^^Botting  in  cross-stand  bearing  on 

ide."     I    was   soon   on   the  job 

le   of  affairs. 
accompanying    sketch    .1    is    a 
lional    view    of   the    rocker   arm. 


ratchet  in  positi   n.  At  G  is  an  "old  man" 
that   we  made  on  the  job  out   of  a  piece 

inch  square  iron,  holding  it  in 
ith  two  straps  //  and  //'  to  the 
arm  R  by  means  of  two  b 
/,  Before  drilling  the  holes  1  chipped 
the  bevel  surface  1  f  the  key  shown  at  C 
so  that  it  was  straight,  as  shown  at  /'.' 
otherwise   it    would    have   been    in  ; 

straight   in   the 
key.     1    drilled  ihown    by    the 

lit  es  at  E,  for  a  '  j-ineh  tap  about 
one-half  the  length  of  the  key.  I  then 
drilled  the  remainder  of  the  hole  with  a 
54-inch    drill,  1  r     hole, 

screwed  in  a  common  square-headed  bolt 
and  drew   out  the  kev  with  a  small   chisel 


METIIiili   OF    REMOVING    KEV    AND    SLICE    BAR    ABOVE 


he  cross  shaft  lining  in  the   rocker 

is  the  portion  of  the  arm  which 

itting  in  the  cross-stand  bearing,  C 

key  that  holds  the  arm  and  shaft 
another  view  of  the  rocker 
'•nd  at  C"  is  the  place  where  the 
cr  at  some  time  or  another  had  de- 
cly  sawed  off  the  head  of  the  key, 
K  no  method  of  removal  without 
g  and  tapping  the  key  and  then 
i  it  out. 

the  other  end  of  the  shaft  there  is 
11  rocker  arm  keyed  on  in  a  similar 
•r,  but   it   is   necessary   to   have   the 

f  key  cut  off  for  clearance  space 
ow   the    tappets    to   clear   the    arm. 

ately  I  brought  a  ratchet  and  some 

with   me,   and   at    F   is   shown    the 


bar  and  a  piece  of  I'^-inch  square  iron 
for  a  bait.  I  then  removed  the  arm, 
forced  the  shaft  out  the  other  way, 
cleaned  out  the  hearing,  dressed  off  the 
shaft  which  was  not  very  had  and  made 
and  fitted  a  new  key.  The  pump  is  now 
running  all  right. 

While   I   was  walking  around  the  plant 
lice   liar. 

and  stepping  saw  that  i;  had 

several  small  holes  drilled  in  it,  much  as 
is  shown  in  the  sketch  at  C.  The  engi- 
neer said  that  he  had  read  a  great  deal 
about  tiring  tools  blowing  up,  etc.,  and 
that  he  had  taken  an  ounce  of  prevention 
for  his,  by  drilling  the  holes. 

Matt  Klepfer. 
Depcw.   X.   V. 


The   Irreversible   Motor 

A     power     plant     which     furnished     the 
power  for  mining  and   hoisting  coal  at  a 
I   to  its 
;i   suffi- 
cient  quantities   for   the   different 

much    steam    was    that   a 

great  amount  was  h^t  through  condensa- 
a  number  of  pumps  and  small 
engines  were  quite  a  distance  from  the 
battery  of  boilers.  There  was  a  large 
dynamo  in  the  plant,  and  it  was 
to  install  electric  power  for  the  p 
of  rutin  ;  :.ill   machinery 

farthest    awaj 

number  of  small  motors  were  purchased, 
and  it  was  the  intention  of  the  company 
to  Use  the  first  one  for  the  purp 
running  the  ventilating  fan.  The  fan  was 
remodeled  and  tin-  room  was  built 
larger,  so  as  to  accommodate  the  motor, 
and  after  some  little  delay  the  motor  ar- 
rived and  was  put   in 

The  electrician  of  the  plant  was  a  man 

past   middle  age   who   had   been   an   engi- 

a    great    many    years    and    had 

studied    electricity    a    little    from    certain 

textbooks,  hut  seemed  to  have  been  very 

ii    grasping   the    subject. 

It    was    the    duty    of   the    electrician    to 

connect  the  mi  tor  to  the  line  and  try  the 

fan.     This  he  did  in   a   short   time   and   to 

his    great    surprise    the    fan    ran    in    the 

wrong   direction,    and    instead    of    forcing 

air  down  into  the  mine  as  it  should  have 

done,  it  was  pulling  the  air  out. 

puzzled   for  a  time,   as  he  did  not   know 

reverse  a  motor,  hut  hi 
mined  not  to  let  anyone  know  that  he 
could  not  cause  it  to  run  in  the  opposite 
direction.  He  tried  everything  he  could 
think  of,  first  changing  the  terminals 
where  the  motor  line  connected  to  the 
main  line,  but  the  fan  continued  to  run  in 
the   contrary   direction.      II 

it    by    shifting   the   brushes   on    the 
commutator,   le.it    this   only   made   the   ma- 
chine  act   violently.    He   became   d 
with    the    motor   and    told    the    contractor 
that  the  kind  that  had 

nly  run  in  one 
direction— changing  the  line  terminals 
ought  to  reverse  the  direction  of  rotation 
of  any  armature.  TV  b  quit  the 
the  day.  and  it  was  not  until  the  third  day 
that  he  went  to  the  city,  which  was  about 
four  miles  distant,  to  ask  the  city  light 
plant    engineer,    how    a    motor    could    be 
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-imply  change 

.  the  next  day  t"  his 
inals  as  he  ' 

the  motor  ran 
in  the  right  directi 

"l  I  IKNIIERCER. 

Coalton,  Ohio. 


Puzzle  on   Piston  Speed 


ig    the    machines    in    my    charge 

he  other 

d   had   gone   off,   anil 

breathe    had   arrived.    I    watched 

ipling    on    the    piston    rod    between 

im   and    air   cylinders,   and    I    said 

to  my  oiler:  "Joe.  which  end  of  the  stroke 

n    run    the    fastest   or   does 

it   take   the    same   time    for   the   piston    to 

:n  the  Center  of  the  stroke  to  the 

end    and    back    to    the    center    again,    on 

each  end'"     Ik   smiled,  but  was  too  wise 

We    watched    it     tor 

a    few    minutes   and   he   thought    one    end 

and   I   the  other.     The  next  day   I   worked 

it  out  on  paper,  but   would   like  to  have 

the  comment  of   Power  readers. 

Weiister  Tallmadge. 
Jersey  City.  X.  J. 


I  method  of  putting  in  the  bolts.  SO 
that  they  can  be  run. .Mil  at  any  time 
without   disturbing   the    foundation   at   all. 

iron   pipe   i-  built   into   the   founda- 
tion   where    each    bolt    goes    through,    and 
this    pipe   terminates    in    a    squan 
near    the    bottom    of    tin-    foundation.      At 

the  t..p  of  this  pocket   a  cast  iron   plate 

is     built     into     the     concrete.        I  ' 

are     held     in     place     by     large     cast-iron 

washers    and    nuts. 

When  putting  a  bolt  in  place,  the  nut 
and  washer  are  laid  on  a  plank  and 
pushed  int..  the  pocket,  so  that  tli 
directly  under  the  iron  pipe.  The  washer 
should  be  ci  nsiderably  larger  in  diam- 
eter than  the  bolt  so  that  it  can  be  easily 
centered.  The  nut  and  washer  are  pressed 
up  hard  against  the  top  ol  thi  pocket  and 
held  there,  with  the  plank,  while  the 
bolt  is  screwed  in  from  above.  A  short 
piece  of  plank  is  left  permanently  in  the 
pocket  to  keep  the  bolt  from  dropping  to 
the  bottom  of  the  pocket  while  placing 
of  the  machine  on  the  foundation. 

This  method  of  building  a  foundation 
is  only  applicable  where  it  is  possible 
to  dig  the  dirt  away  from  the  bottom  of 
the  foundation  and  thus  obtain  sufficient 
room    for   the   work 

Howard  M.  Nichols. 
Kenyon,    R.    I. 


Removable    Foundation  Bolts 


Foundation  bolts  are  usually  built 
permanently  into  the  concrete  or  ma- 
sonry, but  this  is  bad  practice  especially 
in   large   and   expensive    foundations,    for 


Some  Transformer  Troubles 

In  a  substation  in  connection  with  the 
writer's  plant  there  are  three  150-kiIowatt 
water-cooled  transformers  which  step  the 


REMOVABLE   FOUNDATION-    BOLTS 


if  the  thread  on  a  bolt  happens  to  get 
stripped  or  the  bolt  is  injured  in  any- 
other  way,  it  is  an  expensive  and  tedious 
job  to  tear  out  the  foundation  around 
the  bolt  sufficiently  to  allow  of  putting 
in  a  new  one.     The  accompanying  sketch 


voltage  down  from  10,000  volts  to  3300 
volts.  The  cooling  coils  of  these  trans- 
formers are  supplied  with  water  from  a 
tank-  about  300  feet  away,  and  this  tank 
is  in  turn  supplied  with  water  by  a 
triplex   pump   drawing   water   through   an 


underground  pipe  about  ]  ,  of  a  in 
away,  where  a  small,  sluggishly  movi 
creek   is   located. 

The    transformers    have    been    instalh 
about     3'.;     years,     and     during     the    p 
year   much   trouble   has    l»  en    1  xperiem 
on  account   of   the   cooling   coils   ilogL.1' 


STOPPING    OIL    LEAKAGE    FROM     TRANSFOR 

up    with    a    hard,    brown    deposit    wl 
made    it    very    difficult    to    for. 
through   them. 

Matters  kept  getting  worse  until  I'm 
one  day  the  flow  stopped  altogether  in 
..f  the   transformers,   which   became  ' 
hot,    the    oil    reaching    a    temperature 
170  degrees  Fahrenheit.  This  transfer 
was  cut  out  and  the  two  remaining  1 
run    open    delta,    part    of    the    load    1. 
removed.     The  cooling  coil  was  taken 
and   various   methods   were   tried   to 
the   pipe.     Diluted  acid,  steam  and  w 
under  high  pressure  accompanied  by  h 
mering   were    all    tried,    but    with   no 
cess,  for  hardly  a  drop  of  water  coul' 
forced   through.     A   "troubleman"  of 
manufacturers    of   the    transformers 
pened   along,   hut   he   could   sul 
what     had    been     tried,    and    a    job 
plumber    said    that    it    was    impossibl 
clear    the    pipe    without    straightcnin 
out. 

Finally  as  a  last  resort  the  coil,  w 
was  composed  of  20  turns  of  J^-inch 
each  turn  oval-shaped  about  18x40  in 
was  laid  on  the  ground  and  a  v. 
built,  inside   of   it.     This   was   started 
put  out  about  six  times  in  two  .1 
during    that    time    violent    explosi 
curred  at  intervals,  and  at  each  expl. 
quantities  of  mud,  steam  and  water 
blown    from    either   end.     At   the  en 
the  two  days  a  full  stream  of  watei 
through    the    pipe.      The    coil    was 
plugged  at  one  end  and  water  under 
pressure  was  applied  to  test   for  lea 
the  pipe,  but  none  developed. 

In   the   meantime   the   other  two  t 
former    coils    were    rapidly    filling   u 
the    first    transformer    was    made     4 
for   service,  and  the   remaining  two 
disconnected  one  at  a  time,  and  their  cl- 
ing coils  treated  in  the  same  manner  ne 
three  transformers  are  now  in  opei  i°n 
and    a    full    stream    of   water   is   ru'Wg 
through  each  cooling  coil. 

There  was  another  minor  trouble  itn 
these   same   transformers   that  had    ": 


lember  a 
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v  their  installation.  This  was 
mcdicd  at  the  same  time  the  trans 
•rmcrs  wore   freed   from  the   water-cool- 

ble.     li   was  as   follows: 
The  drawing  shows  how   the  secondary, 
•  33,000-volt.  leads  were  brought 

continual   dripping 

used  b)   the  transformer  oil  being 

ver  by  capillary  attraction   in  the 

(he    outgoing    leads. 

it  trouble   was   entirely   stopped   by  cut- 

I  all   the  insulation    lor   about   54 

:h  at  point  .V. 

C.   T.    Maynard. 
Proctor.  Vt. 


A  Stoppcd-up   Blowotf 


Does  a  Suction    Head   Help    a 
Condenser? 


a  jet  condenser  has  its  injection 
r  come  to  it  under  a  head  of  10  feet, 
:   Kit;     1.   will    it   cost   less  to   run   it 


Some   years   ago    the   writer   hail   an   in- 
teresting   experience    in    the    pi. mi    of    a 

coal  mine,  witli  a  StOpped-Up  blowoff. 
hit  house  was  located  on  the 
hanks  of  a  sire. 1111  of  running  water  and 
being  newly  built  and  in  an  isolated  sec- 
tion, we  had  many  educating  experiences. 
'1  he  boiler-feed  water  was  pumped  di- 
rectly from  the  creek,  and  in  fair  weather 
we  had  little  trouble  with  mud.  Alter 
hard    rain    storms    however,    there    »a-    a 

great  deal  of  trouble  from  this  cause.  At 
such  times  it  was  necessary  to  blow  the 
boilers  down  as  often  as  twice  an  hour 
to  prevent  the  blowoffs  from  becoming 
stopped  up. 
On    the    occasion    referred    to    one    of 


manhole  pi. it.-  and  enti  red  the   ; 

its  entire  length,  having  care  to  run  it  in 

straight    so   as    to    make    sure    1t1.it    it    was 

entirely   tilled   with   water.      When   the   lit 

end   was   under   water   we   plugged   it   up 

securely     and     pulled     il     out.     0:111 

quickly   down   the   siii,    of  the   boiler   t" 
bi  li  v.  the  bottom  of  the  shell,  and 
then  tin-  work  of  emptying  began 

ill.    or    near!}    all.    the    water    was 

1  the  boiler,  and  a  m 
in  who  so.  n  had  the  blowoff  un  t< 

E.  T.   Binns. 

Philadelphia.    I'enn. 


Peculiar   Accident    to    Engine 

It    had    been    necessary    to    remi 

pin   from   the  low-pressure  crosshead   of 


FIG.     I.      BENT    CON  NEC    ' 


them  did  get  clogged  with  mud  which  it 
was  impossible  to  loosen  by  any  of  the 
methods  we  could  think  of.  One  day  was 
the  longest  we  thought  it  safe  to  operate 
the  boiler  with  so  much  mud  in  it,  for 
fear  of  bagging.  Accordingly  it  w-as  de- 
cided to  cool  the  boiler  down,  empty  it 
and  dig  out  the  obstruction.    The  cooling 


I.    CONDENSER   WITH    SUCTION    HEAD 


FIG.    2.     CONDENSER    WITH    SUCTION    LIFT 


•' 1  as  though   it   had   to   lift    its    water  down   was   easily   done  hut   the   emptying 

"  eet  as  in  Fig.  2?  process  was  another  matter.  If  100  pounds 

there   is   any   difference,    how    much  of  steam   would  not  remove  the  obstruc- 

w  it  be  and  why?     If  there  is  no  differ-  tion,  the  mere  weight  of  the  water  would 

«'■.  what  becomes  of  the  surplus  energy  not  avail   to  do  so.     One  has   few   things 

°'he  first  case?  to  work  with  in  a  place  of  that  kind,  but 

John  H.  Thompson.  finding    a    piece    of    i-inch     rubher    hose 

tchburg,  Mass.  about   25    feet   long,   we   removed   the  top 


a  24  and  48  by  48-inch  cross-compound 
horizontal  Corliss  engine.  The  pin  h  <1 
been  replaced  and  the  job  practically 
completed,  except  for  removing  a  10x10- 
inch  block  of  wood  about  a  foot  long, 
wdiich  lay  on  the  lower  guide  to  support 
the  end  of  the  rod  while  the  pin  was  re- 
moved.      The  ired    to    start 

the  engine  to  try  it  out  as  soon  as  done, 
and  as  he  happened  to  be  near  the  stop 
valve  in  the  exhaust-pipe  line,  he  thought 
that  he  would  save  an  extra  trip  to  the 
valve  by  opening  it  before  removing  the 
block,  intending  to  remove  the  block  and 
look  the  engine  over  before  starting  it 

The  exhaust  pipe  was  connected  to  a 
central  condensing  system,  and  it  .  hap 
pi  ni  '1  thai  the  low  pressure  side  of  the 
engine  was  near  the  beginning  of  the  out 
stroke  with  the  admission  valve  open.  As 
ine  bail  been  standing  idle  for 
several  hours  with  the  stop  valve  closed, 
!       n  and    connecting    pipe    were 

tilled  with  air,  and  the  opening  of  the 
stop  valve  withdrew  the  air  from  one 
side  of  the  low-pressure  piston,  causing 
the  engine  to  start.  The  crank  passed 
over  the  top  quarter  and  the  connecting 
rod  came  down  upon  the  bio  k  of  wood 
which  was  still  lying  on  the  bottom  guide. 
gine  m.  \.d  very  slowly,  but  the 
inertia  of  the  moving  flywheel  and  arma- 
ture carried  it  onward  with  sufficient 
force  to  bend  the  connecting  rod  several 
inches   out  of  line. 

The  rod,  which  was  12  feet  long,  was 
taken  out  and  laid  over  a  large  tire  and 
:  ir  red  heat  where  it  was 
bent.  It  was  straightened  by  means  of 
sledges,  a  fine  wire  being  stretched  par- 
she  axis  of  the  rod  as  shown  in 
the  sketch  to  serve  as  a  gt 
straightening.      It    was    then    laid    on    its 
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by  the 
11.   K.  Mas 


Cost    of  Boiler  Cleaning 

taken  from  a  small  pond  a 

plant,  and  while  it  may  not  have 

I   water,   it   was 

1 1 it  1   an  endh 

moved    and    keeping 
clean.     We   have 
water-tube    boilei 

nd  during  the 
winter  when   1 

ity     it     became     next 

■  me  long  1 1 
d.     Our  cleaning  of 
Sunday,  and  as 
•    spare   one   until   midnight 
have  it  ready 
.'clock  Sunday  night,  it  did 
the  boiler  time  enough  t: 
■- :i.  but  we  had  t 
(  Hir    boil 
badly  that  they  had  to  be  bored  out  with 
turbine  tube   cleaners   every    four  or  five 
nd  given  a  washing  out  between 
times, 
We    had    tried    several    different    com- 

ine  merit 
and  would  at  least  help  us  with  our 
troubles,  their  cost  was  prohibitive.  The 
expend]'  company  in  construc- 

rk    in    the    last    few    years    having 
heavy    that    the    in 

would 
hardly  have  nut  with  their  approval,  we 
conch'.'!  mrselves. 

Right  here  I  want  to  say  that  I  should 
imt  advise  anyone  to  attempt  to  construct 
one.  There  are  several  well  known  makes. 
some  of  them  advertised  in  Power,  the 
constru  n   of   which   are 

.    and     which    in    the 
long    run    are    cheaper    to    install. 

We  had  on  hand  a  cypres 
condition,    holding    about    14.000 

an   oak   Stand    12   feet   high 
and  mounted  the  tank  upon  it.      I 
thing    v  n    and    proportion    an 

apparatus  to  mix  and  deliver  the  chemical 
solution  according  to  the  amount  of  water 
used.  This  I  did  by  building  an 
wheel  4'S  feet  in  diameter,  having  25 
buckets.  The  wheel  was  an  old  plow- 
wheel,  found  in  a  junk  yard.  A  band  of 
j  ilvanized  irrn.  6  inches  wide,  was 
riveted  to  the  rim,  with  sides  riveted  on 
3  inches  high,  then  the  bucket-  wire 
spaced   and   riveted   on.     Across  the  tank 

I  placed  two  2xio-inch  sills  on  ed 
framed  them  with  short  pieces  and  bolts 

II  inches  apart.  Suitable  bearings  for 
the  wheel  shaft  were  placed  in  the  center 
and  the  wheel  placed  in  position.  A  fun- 
nel  sha]  n    in   was 


■1  the  frame,  clearing  the  wheel 
all  around,  and  on  the  bottom  an  [  I -inch 
pipe  was  placed,  extending  di  wn  to  with- 
in of  the  tank.  A 
forebay  was  placed  over  the  wheel  with 
an  apron  to  guide  the  water  in  the  buck- 
id,  a  galvanized  tank  was  made, 
holding  75  gallons,  and  was  placed  on  the 
frame   for  a   lit  tank,   the   pad- 

dles inside  1« 

and  sprocket  wheels  and  chain  from  the 
water  wheel.  A  pipe  was  run  from  the 
forebay  to  the  lime  saturator  and  another 
from  the  tank  to  the  funnel  under  tin 
wheel.  The  lime  is  placed  in  the  tank 
in  a  wire  basl  gradually. 

A    proper    air  la    ash    is    also 

placed   in   the   lime   tank   at    propel 
vals.     The  lime,  meeting  and  mixing  with 
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WATER   CLEANSING   TANK 

the    raw    water    under    the    wheel,    passes 
down  thi  pipe  to  the  bi  1 1 .  im  of 

the   tank,   then    rises    up   slowly   and   near 
through  an  excelsior  filter 
.and    rises    1    foot    above    the    filter.     Six 
inches   under  the  surface  of  the  water  is 
the    top    of    the    supply    pipe,    where    the 
water  is  conveyed  to  an  open  heater.  The 
water   to   the    softener   is    fed    by   a    duplex 
pump   controlled   by   a   Fisher   pump  gov- 
ernor, maintaining  a  constant  pressure  in 
the    supply    pipe,    and    the    water    level    in 
tener  is  maintained  by  a  float  and 
balanced    valve.      At    the    bottom    of    the 
tank   are   placed   a  4-inch   pipe   and    valve, 
through    which    the   sludge   is   drawn  out 
a  day. 
This    apparatus    has   been    in    operation 
fourteen   weeks   and   during   the   first   six 


weeks    we    opened    the    boilers    al    regi  r 
intervals    and    removed    all    the    ol 
that    came   oil',   and    now    our    boilers   e 
perfectly  clean  all  the  time.   It  ha 

.i]    ci  msuinptii  >n,    .1- 
n   measure   it.  nearly   $70  pi  1 

<      1 lore 

it-    attendant    expense,    and    we 

able   to   gi\e    continuous    light    service  n 

.    which   we    v 

.   11    heater   pre\  ion  I 

ncd    .mhI    cleaned    every    e. 
111 1\\     11    has    1  mi    fi  ir    thirteen    weel 
no   metre   signs   of   scale    formation. 

Our  water,  by  anah  is,  contai 
grains  per  I'nited  Slates  gallon 
ing  mostly    of  carbonate   of  lime  and    I 

oi    lime        1 1    ■    mi"    il" 

at   times  dark   and   mucky,   and  after  I 
ing    been   treated    and    settled    is 

\\ ,     1,:  ■■.•., . 
half    gage    twice    iii     twenty-fo 
When    opened    the    last    time   all    the    I 
-<  .1I1    had   '  '  mil    1'  iose   from  the  1 
the  whole  interior  looked  like  it  ' 
given   a   coat   of  whitewash,   hut   the  w 
.1    til  in    powdi 

rubbed  off. 

This    apparatus    has    certainly    den 
tin    absi  'l::ii-  in  cessity  of  a  v. 
1    in   ci  mm  1  tion   with  strain  pi; 
and  tin  11   why  all  plant  OWi 

di  1  not    ha\  e  •  me   installed  is  be 
don't  know    1  It  i 

tion  a  to  whether  one  can  1" 
but  as  t"  whether  they  can  afford  to 
it  1  'lie.  1  if  n  misc.  in  designing 
apparatus  an  investigation  had  to  bi 
to  avoid  infringement  on  anj  di 
1  with  patents,  and  in  that  dm 
tii. n    [    have   studied   the  variou 

.ml    in    reading    the    catalog 
what    the    apparatus    will    do,    it    is   | 
there  is  in  it   one  claim  made  that  they 

illy   and    easily   pro\e.      1 1 
well    for  plant   owners  in  general   to 
up    the    question    of    water    softeninj 
once   with    the    various   builder 
plants,  as  there  is  not   an  inves 
can    make   that    will   pay   as   big   retun 
W.    E.   TfKNt 
WHinington,  O. 


Simple  Rule  for  Torque  of  M' 

Multiply  the  electromotive  force  in: 
by   the  current   in   amperes  and  this 
duct    by    ~ ;    divide    the    product    by 
revolutions    made    in    a    minute    and 
quotient    will   be    the   force   e.rerti 
radius  of  1   foot  from   the  center 
shaft. 

For    instance,    suppose    the    vol 
220,   amperes  90  and   revolutions  700   r 
minute  ;   then 

220  X  90  X  7  =  138.600 
and 

138,600  -^  700  =  108 
pounds,  the  turning  moment  at  a  dist  ^ 
of  one   foot   from  the  center  of  the  s   >• 
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Comment,    Criticism    and     Debate    upon     Various     Articles,     Letters 
and    Editorials    \\  hich     Have     Appeared     in    Previous     Issues 

BRING       OUT       YOUR       IDEAS 


Water  Level  Gage  for  Elevated 
Tank 


r.  Pannley's  description  of  a  water- 

.m  elevated  tank,  in   Pow  er 
September  •   a   description 

soluti  hi  of  :i  similar  problem  in  a 
I  plant  in  Chicago.  The  tank  is  no 
high  to  the  top,  and  it  is  desirable  to 
r  at  all  times  the  exact  water  level. 
that    it    should    never    go    below    30 

■  (ketch  shows  how  the  gage  is  con- 


LEVEL   GAGE    FOR   ELEVATED    TANK 

I   is  an  iron  vessel  filled  with 

B  is  a  piece  of  54-inch  iron  pipe 

Jth  sufficient   to  obtain   a  column 

rj  high  enough  to  counterbalance 

of  water  somewhat  lower  than 

"   will    be   allowed   to   reach.     C 

to  connect   a 

to  the  iron  pipe  B. 

•  ibe  D  \<  bent  to  within  about 
s  of  a  horizontal  line  for  the 
f  increasing  the  movement  of 
t  the  column  of  mercury  over 
■mid  be  if  it  was  placed  vertl- 
lU  Connection  to  the  gage  is  made  at 
rater  pipe  that  may  be  connected 
'•  elevated  tank.     The   hight   of  the 


water  in  the  tank  can  be  told  by  observing 
the  position   of  the  end  of   the  mercury 

column  relative  to  the  scale  /:". 

Chicago.    111.  ion    Kmrie. 

I   was   much   interested   in   J.   C.    Par- 
levice    for    indicating   water    level 
in  a  tank,  as  described  in  a  recent  num- 
ber of  Power  and  The   Engineer,  as   I 

had  to  rig  up  a  similar  scheme  several 
years  ago.  My  device,  however,  was 
somewhat  simpler  and  easier  to  install. 
It  consi-  side   the 

tank,   with    staples    in    each 


which   suitable  guide  wires  pass,  prevent- 
ing the   float   from   moving  in  an;, 
jit  up  and  down.     A   Sttil 

a   pulley, 
and  is  fastened  to  a 

• 
the    plat  The    6-inch 

" 
form  "eyes"  or  tubes  through  wl 
more   guide    wil  <  >nc    of    these 

guide  wires,  say  the  left-han 
be  of  ci 

of    the    lighting    mains.      The    other    can 
rap  wire. 


ARRANGEMENT   to   indicate  water 
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to  the   left  of 
tbout   '  .■ 

■     the  plate,   are 

the  other 
in  a  straighl 

irt  and  bent  in  a  bit  toward 

1     be     fastened 
to  the  tank  by  soldering  smaller  : 
lighter   wire   to   their   lacks,   bending  the 
smaller    wires    at 

right    angles    and    stapling    them    to    the 
I  the  tank:   in  doing  this  the  iron 
ided,   or   short-circuits 
t  elop. 
On   the   back   of   the   plate   is   riveted   a 
»s,   the  unriveted   end 
inch   fr.>m  the 
!   used  a  spring  from 
a   dynamo   brush    holder — presses    against 
Is,   according  to   the 
•  :hc  plate,  and  completes  the  elec- 
trical circuit. 

.  tank  12  feet  high,  1  made  the 
top  and  bottom  rods  1  foot  long  each,  and 
the  middle  rod  10  feet  long.  (Of  course 
any  -lumber  and  length  of 

The    uppermost     rod     should    be 
connected  through  a  red  lamp,  the  lower 
one     through     a     green     lamp     and     the 
middle  one  through  a   white  lamp  to  the 
other  side  of  the  lighting  mains,  all  lamps 
being  in   the   engine  or  pump  room. 
With    a    heavy    enough    plate    to    over- 
ticking"  as  the  plate  comes  down, 
and   a   big   enough   float  to  overcome  the 
friction    of    guide    wires    on    the    up-trip. 
ild  be  experienced  in  keep- 
tion  1  if  the  water 
level  by  the  lamps. 

A.  E.  Anderson. 
Lujanc,  Colo. 


Raising  Water 

In  the  August  17  issue  J.  W.  Sherman 
r  information  on  raising  water. 
I  will  state  for  his  benefit,  if  it  is  any 
benefit,  just  what  I  have  gone  through 
in  getting  water  out  of  a  6-inch  well  185 
feet  deep. 

For  two  years  we  raised  the  water  with 
an  air  lift  and  it  was  very  expensive,  but 
not  make  the  general  manager 
think  so.  After  that  time  the  manage- 
ment changed  and  we  had  a  new  man  at 
the  head  of  our  company.  I  commenced 
to  talk  pump  to  him  and  he  agreed  with 
.my  idea  from  the  start.  We  installed  one 
of  the  Goulds  pumps,  and  now  we  are 
•  water  per  minute 
from  the  first  of  September  to  the  last 
day  of  June,  10  months  in  the  year,  with 
■  rsepower  motor,  where  it  former- 
ly required  to  raise  the  same  amount  of 
water  with  the  air  lift  a  compressor  and 
a  10x12  duplex  engine,  equal  to  two  iox 
12  engines  running  about  25  revolutions 
per  minute  each,  making  the  two  engines 
running  50  revolutions  per  minute. 


There  is  a  great  saving  in  the  coal  con- 
sumed, since  with  the  airlift  we  would 
put  in  6  1  5  iturday  to  run 

the   plant    until    Monday;    now   with    the 

riven    pump,   we   put   in    | 
and    have    enough    to    run    until    Monday 
night— a    sa\  il  .■    tons   in   36 

hours,    '  ■     12    hundn 

Saved  every  24  In mrs  during  the  6  work- 
ing days,  Mr  Sherman  can  see  from  this 
statement  that  experience  has  taught  me 
that  an  airlift  is  comparatively  expensive. 
W.  15.  Archer. 

Alexandria.    Va. 


Finding    the    Mean  Effective  Pres- 
sure of  Indicator   Diagrams 

In  the  September  21  issue,  Lewis  C. 
way  of  finding  the 
above.  His  method  is  very  handy  when 
there  arc  several  diagrams  of  different 
lengths  to  be  integrated,  but  when  there 
are  several  diagrams  of  the  same  length 
I  prefer  the  method  described  below,  be- 
cause the  card  itself  is  not  disfigured  by 
pencil  marks,  the  work  is  quicker  and  it 
tends  to  be  more  accurate. 


1 

,'" 

• 

.... 

0  .05      .15       .25      .35       .15       .55       .65      .75       .85       .95    1.00 
Stroke  =     11  lnchei 

Bore  =111,  In. 
Be5t.=!50 

Spring  =    '/iso 

Total  High?  of  Ordinate!    =    3>,  Inches 

Mean  Ereliuro  =    WH^.C  (_3X  i  1»0  ) 

Indicated  Hp.  =  "£^    =  .11,23  flp. 

Queer,  ALT. 

FINDING    THE    MEAN    EFFECTIVE    PRESSURE 

OF  INDICATOR  DIAGRAMS 

For  each  length  of  diagram  obtained 
draw  the  figure  here  given  on  a  piece  of 
tracing  cloth,  making  the  lines  as  fine  as 
possible.  The  length  of  the  diagram 
is  measured  off  horizontally  and 
verticals  are  erected  to  a  hight  which 
covers  the  highest  probable  pressure 
which  will  be  n  ordi  1  on  a  diagram.  The 
stroke  is  divided  into  eleven  parts  by  the 
erection  of  these  ordinates,  nine  divisions 
being  10  per  cent,  of  the  stroke  each, 
and  two  of  them  5  per  cent,  of  the  stroke, 
each. 

To  use,  pin  the  piece  of  tracing  cloth 
on  the  back  of  Mr.  Reynolds'  board,  hav- 
ing the  horizontal  lines  parallel  and 
square  with  the  bottom  and  sides  of  the 


board    respectively;    two    thumb   tacks 
opposite  corners  will  suffice.  Slip  the  di 
gram  to  be  measured   up  under   the  liiv 
with   the  atmospheric   line  parallel   to  t 
base  line,  and  add  up  the  lengths  of  t 
ordinates  0.05,  0.15,  0.25,  etc.,  in  1 
way.      Divide   by    10   and    multiply   by   t 
scale  of  the  spring  and  the   result   is  t 
mean    effective    pressure.      The    orditu 
lengths  are  best  added  along  thi 
a    strip   of   paper,    saving   the    linen    fn 
divider   holes.      In    the   drawing  an   acti 
gas-engine    diagram    is    shown    in    dott 
lines,    supposed    to    be    seen    as    set 
measurement  under  the  tracing  cloth. 
John    S.    Leese 
Manchester,    England. 


Testing   Water  Gage 


As     an     addition     to     Mr.     Wakema ( 
article  on  water  columns  and  connectii 
I  submit  the  following  method  ol 
the   water   gage,   which    may   be   ol 
some  brother  engineer.      It   is   safer  tl  1 


WATER    GAGE    CONNECTIONS 

using  the  try  cocks,  and  is  in  fact  tin- 
way  of  finding  the  true  water  lev< 
the   boiler. 

Referring  to  the   sketch,   A  and  h 
steam  valves,   C  and   F.   are   water  v 
and  F  and  D  the  drains.    As  it  is  at 
water  we  want  to  find,  proceed  by  cli 
valves  A,  B,  C  and  E,  and  opening  'I 
F  and  D.     Close  F  and  open  C  an 
Water  blowing   from   D  proves  valv 
and  C  and  the  passages  to  be  cli 
close  C  and  open  B.  If  water  again 
from  D,  it  proves  that  the  column. 
B  and  the  glass  are  clear.     Next 
and   open   A,  and   steam   blowing  thi'g" 
will  prove  valve  A  and  the  passage    »r- 
Close   D   and   open   C  and   E.     You  iay 
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,->«•   be    certain    that    the    w; 
1  working  condition,  and  the  water  level 
the  correct  one 

J,       Ml! 

Montreal,   Can. 


Pound  in  an  Engine 

The     must     plausible     reason     for     the 
?und  in  the  engine  described  b\    I 

the    October    19   number,    seems 
■  be  too  much   play   between   the   guides 
sshead.  When  the  engine  is  carry - 
g  the  load  and  running  under,  the  pres- 
id   is  always  against 
r    guides,    both    on    the    forward 
rri   strokes.      This   is   readily  seen 
:ompanying  sketches.  Figs.   I  and 
ich    P   represents    the    magnitude 
tion  of  the  force  exerted  by  the 
the   resistance   due   to   the   load 
the   resultant   of   P   and    Q    which 
••  the  magnitude  and  direction  of 
ssure  against  the  upper  guide 
n   as   the   throttle   is   closed,   the 
ill  cease   to   push   or  pull  on  the 
■'..   but   the   momentum   of   the   fly- 
ill   keep   the    engine    running   for 
time.     While   doing  so.  the  effect 
nertia   of  the   reciprocating  parts 


the  level  of  water  changes  with  each 
opening  of  the  engine  valve,  especially 
when  only  one  engine  is  used  and  little 
•team  is  drawn  off  for  other  pur- 
poses. Suppose  then  we  assume  a  boiler 
of 'such  size  that  opening  the  valve  135 
times  a  minute  is  just  the  right  frequency 
-  -    inside    thi 

An    engine    running     125    revoluti 

minute  would  admit  steam 
minute,  and  would  neutralize  its  own  ei 
feet.     Practically  no  difference  should  be 
ble    from   no   load    to   full    ' 
Now    unbalance   the    cutoff   so   one   end 
irly   all   the   work.      Instead   of  223 
openings  we  would  get   125  good  openings 
and    125  openings  so  small  as  to  be  inef- 
fective in  breaking  up  the  waves.     When 
it   is    remembered    that    it    1 
sary  to  reduce  the  pressure  on  one  local 
the   water   surface   one   pound   to 
make  it   jump  upward   2   feet,   it   would   be 
expect    some    moisture    in 
the  cylinder. 

The   writer   had   an    experience    similar 
to   the   one   described    which    may   be    in- 
j,   as  the   remedy  applied  was  de- 
cidedly effective 

A  small  plant  containing  a  Scotch  boiler 
'1  feel  in  diameter  and  6  feet  long,  ex- 
clusive of  the  attached  combustion  cham- 
ber,   supplied    steam    for    a    7J4xi2-inch 
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cause  the  crosshead  to  be  brought 
nately  against  the  upper  and  lower 
es  at  the  end  of  each  stroke.  If  the 
between  the  guides  and  the  cross- 
is  great,  the  knock  is  apt  to  be  very 


B.  E.  Charles. 


kirn,    N.    Y. 


How    Priming    was    Stopped 


Wakeman's  article,  "An  Unex- 
ed  Accident,"  opens  for  discussion  a 
:  which  should  be  worthy  of  investi- 
■>  At  first  glance  it  does  not  appear 
's-stroke  cutoff  on  one  end  and 
;e  cutoff  on  the  other  end  should 
more  priming  of  the  boiler  than  an 
lized.  ^-stroke  cutoff. 
in  a  tub  of  water  the  palm  of  the 
I  is  placed  on  the  surface,  gently 
ing  and  relieving  alternately  and  in 
lar  order,  it  will  cause  the  water  to 
at  the  center  and  edges  alternately 
very  considerable  hight.  This  can  be 
mplished  more  quickly  at  one  certain 
lency  of  movement  than  any  other. 
■o  fast  or  slow,  one  wave  tends  to 
k  up  the  other, 
side  a  boiler  directlv  under  the  nozzle 


Buckeye  engine  running  at  300  revolu- 
tions per  minute.  For  a  year  there  was 
no  trouble  from  priming.  The  engine  was 
rated  at  40  horsepower  and  the  bi 
6c  horsepower.  Later  the  engine  was  ex- 
changed for  a  I2xl6-inch  Buckeye,  the 
change  being  made  simply  to  get  as  near- 
ly perfect  regulation  as  possible  for  ex- 
perimental purposes.  Within  a  few  days 
we  were  surprised  by  a  sound  that  an 
engineer  only  cares  to  listen  to  once. 
Traveling  at  240  revolutions  per  minute, 
with  the  governor  holding  the  valves  wide 
open,  and  the  cylinder  relief  valves  crack- 
ing like  a  rapid-fire  gun.  we  were  assured 
that  the  irrigation  operations  had  started. 
The  boiler  nozzli  inches  in  diam- 

was  the  first  steam  line  to  the 
engine.  We  changed  to  4'j  inches  for 
the  new  engine.  The  dry  pipe  consisted 
of  a  2}4x3-inch  tee.  screwed  "bullhcaded" 
into  the  nozzle  with  a  nipple  12  inches 
long  in  each  end.  The  v< ' 
was  thus  reduced  in  the  steam  main,  but 
in  the  nozzle  and  dry  pipe  was  slightly 
higher  owing  to  the  reduced  speed  and 
increased  cylinder  area.  This  li 
change  in  the  area  of  the  openings  into 
the  dry  pipe.  The  tee  was  replaced  by 
a  side-outlet  cross  3-inch  in  all  fine 
openings.  The  side  was  screwed  into  the 
nozzle,  looking  up  out  of  the  boiler.     The 


which    then    s| I    fore    and    aft 

of    the    boiler    were    fitted    with    nipples    |S 
niches  long  and  011  the  I  nd 

tees    wei  "bullheadi  d."    The 

two   remaining   side  lie  cross 

were    left    Open    without    any    piping. 

This     provided       1.  [or     the 

111    main,    thus 

cutting  down  the   velocity  and   -] 

b    a    large   surl  inninate 

the  tendency  of  the  water  to  rise       I  hi 
arrangement  «  later  with  the 

water  level  and  narying  over  a 

wide  range,  and   it   wa-    found   UTJ] 
to  make  the  boiler  prim.-  with  any  com- 
bination of  water  level,  pressure  at 
that  could  be  arranged. 

II.   R.  Hadfield. 

Xewark,    O. 


Oil    Data 


We  have  an  i8xi5-inch  condensing 
four-valve  Atlas  engine  making  220  revo- 
lutions per  minute  on  a  boiler  pressure 
of  [25  pounds.  The  load  varies  from 
18  to  168  indicated  horsepower,  averag- 
ing about  100  horsepower  for 
hours   d 

We  till  a  quart  lubricator  every  morn- 
ing, which  is  often  one-third  full,  using 
the  Standard  Oil  Company's  Rarus  cyl- 
inder oil.  We  experienced  some  trouble 
keeping  the  steam-valve  stems  lubricated 
until  we  allowed  a  slight  amount  of  steam 
to    leak   through    the    packing. 

Fred.   W.   Axe. 

Del   Mar.  Cal. 


Stress  in  Cylinder   Head  Bolts 


In  the  discussion  on  cylinder-head 
studs,  the  fact  has  not  been  emphasized 
that  in  almost  any  material  under  strain 
a  certain  amount  of  deformation  takes 
place.  In  practice  when  the  nut  has  been 
screwed  up  until  1000  pounds  pressure 
has  been  reached,  the  pressure  is  due 
to  a  certain  tension  in  the  stud.  Let  us 
consider  the  forces  acting  on  the  cylinder 
ne  As  [000  pounds  pressure  has 
en  the  cylinder  and 
head  by  means  of  the  nut.  the  cylinder  is 
pushing  against  the  head  with  a  force  of 
IOOO  pounds.  But  the  nut  p 
posite  way  on  the  head  with  a  force  of 
IOOO  pounds.   If  it  did  not  the  head   would 

in   place.      :  qual  and 

opposite  f  rces  are  the  only  ones  acting 
on  the  head  Now  if  steam  is 
into  the  cylinder  and  it  exerts  a  total 
force  of  100  pounds  against  the  head, 
there  must  be  an  equal  and  opposite  force 
resisting  it.  if  the  head  i<  to  remain  in 
place.  This  force  is  exerted  by  the  nut, 
which  means  that  the  tension  in  tin  stud 
is  more  than   1000  pounds  and  the  pres- 
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the  cylinder  against  the  head  is 

nd   the  cylinder,  so  that   tl 

U    k>oo  pounds, 

pounds       Tin- 
in  can   be   d( 

which    would    requii 

depends 
on  the  i 

■ 

inds   and 

•  in    the    head 

I  force  of  1 100  pounds 

the  stud 

I    rubber   and   placed   under 

1000  pounds  tension,  then 

;  Is   in   thi     cylinder   would   pro- 

than  the  1000  pout 

n   the    stud,   although    the 

between    the   cylinder   and    head 

This   i-   be- 

infinitesinial    amount    I  relieve 

head,  without  ma- 
terially increasing  the  tension  in  the  stud. 
These  are  the  two  limiting  cases.  In 
actual  practice,  the  tension  in  the  stud 
t  where  between  1000  and 
i  too  pounds  with  the  pressures  men- 
tioned, and  in  ordinary  cases  nearer  to 
1 100  pounds.  The  total  tension  in  the 
stud     d  ient     of 

elasticity  of  the  particular  stud  in  question. 
().    \Y.    MlDDLETON. 

Chicago,  111. 


Lubricator  Connection 

In  the  letter  on  changing  a  single-con- 
•  louble  in  the 
October  21  number,  the  writer  mentions 
t  uii-i.-d.-r  lubricator  manufac- 
turers make  in  placing  the  filling  plug  at 
the  top  of  the  gage  glass,  witli  no  pro- 
vision made  for  the  escape  of  air  while 
tilling.  This  certainly  is  a  great  oversight 
and  I  can  sympathize  with  the  writer 
when   hi  anding   beside   a   hot 

cylinder  pouring  a   few   drops  of  oil   into 
the      lubricator,      then      waiting 
moments   before   the   next    few   dr 

d  in.  I  can  also  imagine  about 
what  his  line  of  thought  is  at  this  time, 
but  he  will  partially  forgive  the  lubricator 
manufacturer  if  he  will  try  the  following 
method  which  works  very  nicely : 

After  the  necessary  valves  have  been 
-  pen  the  drain  valve,  and  instant- 
ly upon  removing  the  tilling  pin- 
to pour  oil  into  the  lubricator.  In  this 
u  get  the  benefit  of  the  siphoning 
action  of  the  water  as  it  runs  out.  and 
when  it  is  all  out  the  same  amount  of 
oil  has  taken  its  place,  no  air  having  been 
allowed   to   enter. 

L.  C.  Tucker. 
Xewburyport,  Mass. 


An    Easily    Made   Close-Reading 
Draft   Gage 

The    draft     gages    described    by    Mr. 
Miller   in   the    August   .*   number   and    by 
Mr.  Carter  in  tin   October  5  number  both 
the  disadvantage  of   not   permit- 
Draft  readi 

Usually    given    111    hundredth-    of    an    inch 

and  it  is  evident  that  the  I' -type,  in  which 

the    mo>  thi    liquid   to  it 

one   inch   of   draft    is   only   one-half    inch, 

cannot   be   read   with   any   g 

accuracy. 

The  gage  that   I   use  was  made  from  a 
■ 
right-angle    bend    was    made    I    in 
the  end  and  a  similar  bend  8  inchi 
the  other  end.     The   long  end    « 
bent   into  the  form  of  a  return  bend,  each 
lual  length  as  shown  in  the 
illustration.     The  tube  can  be  readily  bent 
by  heating  in  a  gas  jet  or  gasolene  torch, 
taking  care  nol   to  bend   it  so  sharp,  as  to 
reduce  the  bore   of  the  tube.     Provide  a 


\  hich  will  cause  the  liquid  to  pai 
over  through  the  return  bend,  filling  i 
Now  carefully  pour  the  liquid  into  tl 
the  zero  mark  0 
the  scab-  and  the  instrument  is  n 
use.  'I  In  gage  \\  ill  nol  need  a  multiplh 
and  can  be  plainly  read  ti  1 
of  an    inch.     The   range   of  the 

bled   bj    doubling   tin    angl<    of  il 

which    with    the    same    length   1 

1     1    1  li    division    read    on, 

nil  tli    of   ,111    inch,    or    tin-    1,  ngtli    of   tl 

n    I       tli     hied,    thus    retail 

liner  scale  gradation. 

rin  di  sign  is  m  'I  original  with  m< 
a  similar  instrument  is  manufacture 
commercially. 

Lewis  C.  Reynolds. 
Willard,  X.  Y. 


Regulation  of  Exciter 


To    cut    in    resistance    in    the    armatu 
circuit   of  the   exciter   (which   is   tin    in 
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l-ouncc     wide-mouth     bottle     fitted     with 
a    cork    and    bore    two    holes    in    the    cork 
so  that  two  glass  tubes  will  fit  tightly  in 
them,  as  shown.     With  the  cork  in  place 
of    tin-    return    bend 
until    the    end    just    clears    the    bottom    of 
tie.      In    the    other    In  if-    place    a 
short    piece    of    glass    tube    and    attach    a 
rubber    hose    which     connects     with     the 
breeching.     A   hardwood  board    [6 
long,  6  inches  wide  and   an   inch   thick  is 
provided    for    the    back    and    tin-    tube    is 
secured    in    position    by    two    brass   straps 
in   such   a  way  that   when   tin-   top  of  the 
board  i-  level  the  bend  at  the  short   end   is 
1-    than    the    bend    at 
''m  an  open- 
ing   in    the    board    so    that    the    buttle    will 
fit   back   into  it   and   set   a   small   shelf  in 
ing  to  form  a  further  support   for 
ttle.      Lay    out    a    scale     10    inches 
long    and    Subdivide    each     inch     into    ten 
parts   and    secure    the    scale    back    of   the 
tube  so  that  zero  of  thi     scale  will  be  at 
the    upper    end    of   the    incline.      Pour    a 
small   quantity  of  water  or  light  oil   into 
the    bottle    and    blow    through    the    short 


circuit  of  the  generator)   will  surely  car 
a  greater  load  on  the  exciter  if  it   i-  1 
sired  to  keep  the  generator  up  to  norm 
We    have    a    Tirrel    regulator    on   the  : 
ternating-current  system;  the  avi 
liter    voltage    is    75    and    average   ampi 
age    l8»  to    excite   the    field    circuit    of  I 
generator.      We    operate    with    tli 
ance   in    the   armature   circuit    of  the  1 
citer     (or    the    field    circuit    of    tl 
erator)    all   cut    out,   the   regulator  taki 
care  of  the   variations. 

Taking  Mr.  Utley's  rule  of  "the  proih 
of    volts    and    amperes    equals    load 
watts,v   we  have 

75  X   18  =  1350 

watts.      By    cutting    in    about    half   of  t 

nee    in    the    armature    circuit,    1 

goes   up  to   100  volts  the  amp 

age    remaining   the    same    at    18  amper 

Applying  the    rule   again. 

100  X  18  =  1800 
watts,   or  450  watts   increase. 

In    the    case    of    an    alternating-curr 
generator   and   exciter,  the  generator    ■ 
quires   a   certain   amperage   of  current  > 
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excite    it-    field    circuit;    cutting    in    more 
e    in   this   circuit    you    must    have 
Itage  to  keep  up  the  amperage. 
Charj  . 
Morgantown,    \Y.   \'a. 


Professor    Ryan's   Water   Power 
Formulas 


l  my   article    on    water    powi 
>d  in   the  Ictober    12,   two 

tS    occurred,    either    typographical    or 
to  hasty  typewriting.     In  thi 
-:e   604    :•    shi 

I    per  minute.     In   the 
columne  of  page  605  the  final  H    in 
read   Hi. 
VV.   T.    Ryan. 
lis.  Minn. 


Constructing  Iron    Smokestack 

\V.  X,  Zurrluh   spe;  ks  of  a  new   wa\   of 
:ig    an    iron    smokestack.      This, 
is   not   a   new   way.   as   the   plant 
e    road   from    me   has   had    four 
nstructed    in    this    way    in    the 
.ears.     It  has  been  necessai 
new   "He   about    every   J!_-    years, 
always  giving  out  at  the  joints. 
Zurrluh  will  make  an  invi 
•n  during  a  rainstorm,  he  will  find  that 
.eal  more   water  goes  down   the 
f  the  stack  than  the  inside;  also 
joints  open  down,  the  di 
tends  to  draw   air  through   the 
I   helps   to  dry   up   any   moisture 
lay     accumulate,     while     i 


iffl    3) Eye] 


Amr,  -V.r 

.TTIED  JOINTS  AND  BAND  FOR  EYEBOLTS 

t    is    upside    down    this    tendency    is 
nly  reduced. 

1  the  plant  referred  to  I  helped  put 
1  new  stack  a  year  ago.  The  old  one 
come  down  without  even  a  warning 
k  just  as  we  were  getting  ready  to 


put   water  in   the  boiler.      1 
only  been  up  a  little  over  two  y< 

ted    on    the    new    principle. 

-  . mm. nion  we  found  neai 
joint    more    or    less    decayed,    in    many 
places   the   iron   being   thin 
with    a    tinner's    shears    while    the    middle 
of  the  -  ever. 

In  putting  up  :.   for  the  plant 

at  which   I  am  now  employed.   I   ft   some 
stone   putty    and    filled    the   joints    inside. 

■  n    in   the   drawing.     Tv. 
completed    the    job    in    half    an    hour,    and 
then   I   gave   the   inside   a  heavj 

ck  paint  and  let  the  stack  lie 
tor  a  couple  of  days  to  clry.  I  have 
feral  examinations  of  the  inside 
:.:ck  at  the  base  and  there  is  no 
the  paint  blistering  or  cracking 
yet.  while  the  putty  is  as  hard  as  iron. 

..way    with    the    guy    collars 
around   the  stack  and  put  eyi 

•he    joint,    using    a    plate    3 

1      ;   inch 

thick   ins  k    to   hring   the   nuts 

up  on.     The  whole  thing  was  then  puttied 

over   and   painted. 

A.    A     Blanchard. 
I  lak    liar' i.ir.   O. 


I  have  read  with  much  inter 
letter  by  W.  X.  Zurftuh  on  "An  Iron 
Smokestack  Constructed  in  a  Xew  Way." 
page  712.  October  26  number,  and  wish 
to  say  that  we  have  had  a  70- foot  by  36- 
inch  iron  smokestack  in  use  for  al 
years,    which    is   constructed    so    the    laps 


are  on  the  inside,  as  shown  in  Fig  2.  I 
believe  this  is  an  improvement  over  the 
old  method  of  putting  the  laps  on  tbe 
outside,  because  I  have  noticed  quite  often 
where  the  laps  are  on  the  outside,  as 
shown  in  Fig.  I.  the  stack  will  show  signs 


of  rusting  at  the  joint,  about  five  or  six 
months  alter  it  has  been  newly  painted, 
thus     showing     that      rain 

here    than    at    any    other    ; 

painted 
about    a    year   ago   and    so    far    there    is    no 
nisting   anywhere. 
If  a  -I  instructed  as  shown 

J    and    is    painted    once 
especially    at    the    joints    li ,    I    can 

give  double  the 
of  thi    old 

1 1.  Jahnke. 
Milwaukee,  Wis. 


Starting  a  Throttle   Valve 


Recently    POWER    had    a    story   and    verse 

on   "Where   shall    the   throttle   be?"  and   I 

1     that    the    wheel     be    over    the 

back    cylinder    head    so    that    it    could    be 

from    both    si  engine. 

On   a   recent   installation    I    had   the   throt- 

ed    in   that   position,   much   to   the 

disgust  of  the  erecting  engineer,  but  there 

was   another    thing    that,    to   him,    looked 

a    great    deal    « 

A  throttle  valve  closed  tight  is.  a  dif- 
ficult thing  to  start  open,  as  when  it 
sticks  it  may  require  both  hands  and  it 
may  require  also  a  wrench  or  a  lever. 
which  is  incoir. 

The   wheel   on    this   valve    was    small    in 

r,   but   hail   a   heavy   rim    with   lots 

of   inertia.      It    was   put    on    the   stem    witli 

ft-hand  thread  and   the  nut   with 

a    right-hand    thread    and    screwed    up    to 

make  a  thoroughly  tight  fit  for  the  wheel. 

a  difficult  matter  to  start  the  valve 

at  by  bracing  one's  self  and  using 

both   hi 

1  took  the  wheel  off.  fitted  a  key  in  the 
stem  and  made  the  keyway  in  the  wheel 
hub  1/16  inch  wider  than  the  key,  and 
put  on  a  washer  so  that  the  nut  would 
not  clamp  the  wheel.  With  this  lost  mo- 
tion it  becomes  a  very  easy  matter  to 
start  the  valve  from  its  seat  no  matter 
how  tightly  closed.  It  can  be  done,  if 
the  throttle  can  be  reai  hed,  bj 
two  fingers.  A  small  wheel  with  heavy- 
rim  is  just  suited  for  this  purpose. 

W.    E.   Crane. 
Broadalbin,   X.   V. 


It  is  stated  that  the  methods  of  the 
race-track  gamblers,  who  dope  horses  in 
make  them  win  races,  have  been 
copied  by  unscrupulous  owners  of  gaso- 
lene racing  boats.  The  gasolene  is  doped 
with  picric  acid  or  some  other  high  ex- 
and  with  the  increased  power 
thus  obtained  the  boats  are  able  to  win 
races  they  would  lose  if  ordinary  straight 
gasolene  were  used.  On  the  race  track 
there  are  stories  of  plugs  which  have  been 
overdoped  and  died,  and  it  is  said  there 
are  also  gasolene  engines  which  have 
been  unable  to  withstand  an  overdose  of 
picric  acid  and  have  gone  heavenward. 


POWER  AND  THE   ENGINEER. 


November  23. 


IN    AM> 
!■>•  the 

Hill  Publishing  Company 

Jon  A,  Hill,  FrM.  ill  lial  BouXT  Mu>,  9.  c'j. 

York. 
■  hicago. 

6  Bou  ondon,  E.  C. 


CnrrPsriondenre    suitable    for   the   columns    of 
:   and   pant   for. 

nust  be  given— not  nec- 

-    per  year,  I 
i 

19  t >>  Can- 
ada.    $4  to  any  other  foreign  country. 
Pav  mi  money  to  aolielton  or  uscnn  unless  they 
re  of  authorization  from  this  office. 
-   •••rs  in  Great  Britain,  Europe  and  the 
:  ihere  may 

to   tbe    Loudon   (Hlice. 
-    illings. 
;  u  woond  class  matter.  April 

1    rk,  N.  Y„  under  the  Act 
of  Congress  of  March  8, 


Cable  address,  "  Powfub,"  N.  Y. 
Business  Telegraph  Code. 


OIROl  I  1 1  TOJi     BTA  I  BUBS  I 
During  •  printed    uml    circulated 

•\r.n. 

October,     19 

(ueeHy  and  monthly)   135, 

_ •■ 



so, 

23 30, 

ThU  pa  12 ii  parati 

nth  and  30, icn  weefc. 

'■a  lii.    no   n  turns   from 
no    bocXe    numbers.      Figures 
Hon. 


Contents  pagb 

i  S  !  Corp  ration    Power    P 

rii ra -  ■  ■ 

Philosophy 

□ 861 

.ii  bines  on   V.  8.   8. 



tnla    Electric     I 

36 
Bed   < 

Tump    Ti  866 

Centrifugal  Pump. 

With  the  871 

atfon    Shorl    I 

what  Caused   the  Plywl 1   Explosion  at 

374 

Rules   for    Boiler    In- 



I  I 



Damnge     from      Flywheel      Ex 

n    

1        tlcal   Men  : 
and     Drilling     a 
llble  .Motor 

....  Puzzle   on    Piston    si d..    .Be 

Some 
Transformer     Tro  ibli 

on  Head  Help  b  Condenser?.  .  .  . 

a      -  i  liar 

Boiler 

ting  

5 

Water  Level  Gage  for  Elevated  Tank 

Indicator 

Engine.  .  .  .How 
Prlmlnc    was     Stopped ....  Oil     I 

Cylinder      Head 
Boll  ti  ... . 

An  Easily  Mud-.  Close  Reading  Iiraft 

Gage Regulation    of    Exciter.... 

PTofes  Water    Power    For- 

mulas. ..  .f'onstrurtlnt.'    Iron     Smoke- 
stack ....  Starting     a     T  hr  o  t  tie 

_„  VaIv,>   B81-885 

editorials    


The  Temperature  of  a   Vacuum 

In  a  misguided  moment  the  writer  of 
an  engineers'  handbook  asked  himself: 
"What  is  the  temperature  of  vacuum?" 
and  answered  "between  98  and  99  de- 
crees." 

Many  a  self-conducted  student  oi 
engineering  has  been  misled  by  this  state- 
ment, and  many  otht  1     w  ill   be  bi 
can  be  finally  put  to  rest 

When    water    is    heated,    the    energy 
which   is   put    into   it    in   the    form   of    heat 
is    taken    up    by    increasing    the    velocity 
of  the  molecules  of  which  it  is  composed, 
These  molecules,  so  small  as  to  be  far  be- 
yond   the    power    of   any    microscope   to 
resolve,     revolve     about     each     other     in 
orbits  as  do  the  members  of  a  planetary 
system,  held  together  by  their  mutual  at- 
while  the  centrifugal   force  due 
to    their    motion    tends    to    separati 
Increased   temperature   simply   means   that 
the    molecules    are    moving    with    greater 
.   which   increases  their  centrifugal 
force,  and  there  comes  a  time  when  the 
force  tending  to  separate  them  overcomes 
es  holding  thi  m  together.     They 
fly   off  as   does   a   stone   released    from   a 
water  becomes   steam,   and 
it     is    the     impact     of     these     myriads     of 
minute    particles    impinging    with    an    in- 
ible  velocity  upon  the  walls  of  the 
containing     vessel     that     constitutes     the 
pressure    which    steam    exi 

Holding   thi  ir   in   the 

shape  of  water  there  is  not  only  the 
mutual  attraction  of  the  molecules  but 
the   pn  irface   of 

and  thus  all   through   the   mass.     It   is  at 
nt   where   the   centrifugal    force    is 
sufficient    to   overcome   the   attra.  1 

3  and  the  pressure 
upon  the  surface  that  the  change  from 
water  to  steam,  the  b  place. 

The  temperature  is  simply  the  measure 
of  this  centrifugal  force  and  it  follows 
that   for  re   is  a  certain 

degree  1    force,    or    tempera- 

ture, at  which  the  water  will  pass  into 
sleam.  If  the  steam  cools  below  this 
temperature,  the  combined  effort  of  the 
pressure  and  their  own  attraction  will 
reunite  the  n  water,  i.e.,  the 

steam    will    condense.      If    more 

il  will  not  iin  :  nperature 

so  long  as  there  is  any  moisture  present 
but  be  used  up  in  converting  that  mois- 
ture into  steam.  After  all  the  moisture 
is  gone  the  steam  can  be  "superheated" 
to  a  higher  temperature,  but  unli  -  the 
steam  is  superheated,  so  long  as  it  is  in 
idition  it  must  be  at 
the  temperature  determined  by  the  pres- 
sure as  above  described. 

The  term  "vacuum"  is  used  in  steam 
engineering  to  denote  a  pressure  less 
than  that  of  the  atmosphere.  \t  the 
average  pressure  of  the  atmosphere  at 
sea  level.  14.7  pounds  to  the  square  inch, 
water    boils    ,-,t    212    degrees    Fahrenheit. 


I  Ins  means  that  to  overcome  the  - 
traction  of  the  molecules  together  w(t 
the  pressure  of  the  atmosphere  upon  tl  .1 
they  must  have  that  degree  of  tcmpci 
lure      (veloci  « ith     111,1 

which    we    recognize    .is    212    degrees. 

If    the    pressure    instead    of    being     - 
pounds    is    100    pounds     (about    85    at 

the   atmosphere),   the   tcinperal  t 
required    will    be    328   degrees.     On  4 
other    hand,    if    the    pressure    is    I 
that    of    the    atmosphere,    i.e.,    a 
the  temperature  required  will   b(    ' 
212  degrees,  and   increasingly   less  as 
pressure    decreases.      When    tin 
is    10  pounds   instead   of    14.7    i; 

ii,i    degrees    instead    of    212.      When 
pressure  gets  down  to  5  pounds  thi    1 
perature    is    162.      At    1    pound    abso'  & 
water   will   boil   at   a   temperatun 
and    even   at   32  degrees   will   make  st  ■ 
of  0.089  pound   to  the  square  inch. 

To     ask,     therefore     with     refi  1 
steam.    "What    is    the    temper.it  1 
vacuum?"    is    like    asking.    "What    is 
temperature    of    steam    in   a   boiler?" 
depends   upon   the   pressure   whether   « 
pressure    is    above    or    below    thi 
phere. 

An  absolute  vacuum,  a  space  devoi 
11, alter,  can  have  no  temperature, 
temperature    is    a    measure    of    moli 

.    and    if    there    are    no    molei 
there  can  be  no  temperature. 


Hydrogenless   Producer  Gas 

At    a    recent    meeting    of    the    Mo 
Science    Club.    Brooklyn,    X.    Y., 
M.    S.   Tait    delivered   a   lecture   on 
ducer  (las  Power,  in  the  course  of  w 
he  said  that  he  had  found  in  pra 
the    system    of    power-gas    productio 
which   part   of   the    exhaust    gas    fron 
is    usi  d   instead   of   steam   to 
down    the    lire-bed    temperature    d 
show    any    increase    in    economy    du 
the    "regeneration"    of    the    COj 
CO.     The    reason    for   this,   he 
that  the  percentage  of  C<  >■■  in  tl  1 
gases'    is   so   small   relath  el)    thai    il 
in    into    CO    i-    unimportant, 
real    advantage,    he    stated,    in    using 
baust   gases   instead   of  steam  to 
temperature    down    is    that   the   quali 
the    gas    is    uniform,    permitting   the 
of    the    ignition    mechanism    to 
the  most  effective  point  and  kept  thi 

Mr.    Tail    mad.-    the    rather    surpi 
assertion  that  v.  it  11  his  s,  stem 

n    the   maximum   ability   of 
gine  would  be   slightly   gi 
of  an  engine  of  the  same  bore  and  - 
operating   on   conventional    produci  ' 
and  in  support  of  that  statement 
the   average   mean   effective   pres 
tained    with    his    system,    using 
sions   around    175   to  200  pounds    ' 
was    70   pounds.      Asked   what   the    B 
mean  effective  pressure   is  with  orrJary 
producer    gas    he    said    "about    60      ' 


and    when    informed    b\ 

nee  that  a  large  number  of  dia- 

ken    recently   showed   86   pounds 

id  over,    he    said    that    u.is    <\iu-   to   the 

ict  that  the  engine  was  a  single-cylinder 

•Chine    of    a     foreign     type.      Mr.     Tait 

mchsafed   the   more   astonishing 

n    that    a    gas    engine 

expand     down     to     atmospheric 

sign  of  the  comhus- 

»  chamher  and  location  of  the  valves! 

Taken  all  in  all.  however,  the  address 

as  interesting,  and  it  was  productive  of 
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Saving     by     Diminishing    the 
Denominator 


n  old,  but  by  no  means  a  worn- 
ig,  that  to  improve  efficiency  one 
the    numerator    or 
ninator,     either     earn 
spend  less,  and  nowhere  •  !■ 
apply    more    pertinently    than    in 
tgement  of  a  power  plant. 
•    Watt    recognized    this    when    he 
the   most   of  his   energies   toward 
of  the  separate  condenser  and  the 
n  of  the  cylinder  walls. 
-    the    passage    of    the    nineteenth 
ngineers  and   inventors   seem   to 
■i  more  thought  to  increasing  the 
r.      Beginning    with    the    atmos- 
ngine     of     N'ewcomen     and     the 
-iine  of  five  or  ten  pounds  initial 
.    the    change    went    steadily    on 
1   pressures  crept   up   to   twenty 
fty  pounds — seventy-five  pounds 
le   hundred    pounds      (And    this    last 
in  the  seven! 
n-shell   boiler   gave   out    at    this 
and  the  open-hearth  steel  boiler 
to  take  its  place.     One  hundred 
ty-five  pounds  taxed  the  strength 
md  the  sectional  boiler  was   in- 
*>ne  hundred  and  fifty  pounds— 
->d  pounds— fifty  degrees  - 
— one  hundred  degrees — two  hundred 
-team     pipes     strain     and     twist, 
»k,   httings   burst,   packings   burn 
•n   a   strike,   engine   valves 
I  stick,  the  engineer  gets  nervous 
ns  to  long  for  the  good  old  times. 
times   wonder  where   it   will   all 

•'incuts  have  all   tended,   in 
run,    toward    economy    .-: 
of  space  and  economy  of  time; 
iut  to   compare   the   ponderous, 
flow-moving  Cornish  engine  of  our 
-   even   the   Corliss   engine 
•ennial   in   i*;6,  with  the  com- 
bing    turbo-generator     of     the 
wer  station  to  realize  this.  Our 
unit    is    but   an    exemplar 
nodern     business     organization, 
ipact,   efficient,   moving   at   high 
P'Sure   and    high    speed.      When    either 
■««  well   it   is   a   marvel:   when   either 
mash   the  spectacle   is   one   that 
*°3els  attention. 


relief  that  one 
notices  the  present  da)  tendencj  to  look 
alter  the  denominator  a  little  more,  since 

it  is  apparent  that  the  nun,. 
large   enough. 

\   visitor  to  the  gorge  bi  low    the   falls 
at    Niagara    twenty    ye;  lw    vaS( 

streams    of    water    i< 

in   the   face   of  the  cliff   forty  or   fifty   feet 

below   the   edge,   and   falling    idly   into  the 

river    below. 

These  were  the  wa  if  water 

i  in  chambers  dug  in  the  cliff 

and  receiving  water  from  the  cat 

Three-fourth  .... ,  r  thus  went 

attention  was  paid  to 

the  denominator.    Today  horizontal  water 

wheels,    conni 

are  located  at  the  water's  edge  and  re- 
ceive the  water  through  metal  pent- 
stocks  so  that  no  power  is  lost  by 
neglected   fall. 

idvent  of  the  steam  turbine  has 
done  much  to  call  attention  to  the  im- 
portance of  economy  at  the  lower  end  of 
the  heat  diagram.  For  reasons  which  it 
is  not  necessary  to  explain  here  the  tur- 
bine is  better  adapted  than  the  recipro- 
cating engine  to  take  advantage 
terminal  pressures.  Either  whi 
alone  or  when  in  conjunction  with  a  high- 
pressure  reciprocating  unit,  the  steam  tur- 
bine can  justify  the  use  of  comparatively 
expensive  condensing  apparatus  and  profit 
by   the    correspondingly    good    vacuums. 

It  is  generally  understood  that  when 
an  engine  exhausts  into  the  atmosphere 
nearly  as  much  available  energy  is  thrown 
away  as  there  is  used  in  the  cylinder. 

Let  one  stand  in  the  winter  time  on 
the  roof  of  a  high  building  in  any  of  our 
large  cities,  noting  the  white  cl 
steam  escaping  from  atmospheric  exhausts 
in  every  direction,  and  he  will  realize  bet- 
ter the  enormous  waste  which  is  con- 
tinuously going  on. 

It  is  true  that  many  large  reciprocating 
engines    are    running  but    the 

gage  on  the  condenser  mori 
twenty  inches  than  twenty-five.  To  main- 
tain and  utilize  a  vacuum  of  twenty- 
eight  or  twenty-nine  inches  would  not 
oniy  require  an  expensive  condensing 
equipment  but  also  an  abnormally  large 
low-pressure    cylinder. 

When  the  low-pressure  turbine 

to  supplement  the  high-pn 
eating  engine,  each  unit  is  working  in 
that  part  of  the  scale  for  which  it  is 
best  adapted  and  the  result  is  a  flexible 
and  efficient  machine.  To  a  certain  ex- 
tent the  same  result  can  be  and 
attained  by  converting  the  simple  high- 
engine  into  a  compound  or  a 
triple  e'i: 

In  a  new  plant,  again,  it  may  seem  more 
workmanlike  to  put  in  steam  turbines 
alone.  This  is  a  question  in  r< 
which  sufficient  data  are  now  lacking  and 
further  experience  may  change  present 
conclusions. 


88? 

Be  tins  .,s  ii  may.  it  has  alreadj   been 
trated  that  the  addition  oi  a  low 
turbine    to    an    existin) 
will    frequently    add    power    to    a    much 

•    than    it    will    in.  o 
i  mining  expenses  and  will  also  furnish  a 

unit  for  emergencies     \\ 
">n8  at   full  i  plant   will  have 

nearly  if  not  quite  double  I 

lly  no  increase  in  the  running  ex 

In  case  of  a  break  down  either  unit  can 

.   while  the  other  is  being 

repaired;    this    assui  i     that    a 

■  ■  en    the 

turbine    and    the    boilers    for    use    in    such 
ncies. 
implicity   of  the   low-pressure   tur- 
bine,   on    account    of    its    small    range    of 
.  is  one  strong  point  in  its  favor. 
Although    comparatively    a    new 
nient.  dating   from    1002,   this   application 
of   the    steam    turbine    has    come    rapidly 
into   favor. 

Low-pressure   turbines   of   the    Rateau, 
Curtis  or  Parsons  types  are  now  in  quite 
general    use   as    supplement 
eating    engines,    with    actual     savings    of 
from    ten    to    thirty   per   cent,    in    f 
sumption  of  steam  per  kill 

be  asked  whether  the 
tion  of  a  good  condensing  apparatus  will 
the  same  result  at  a  much 
smaller  initial  expenditure.  The  answer 
to  this  would  be  that  a  redesign 
engine  would  in  most  cases  be  necessary, 
to  adapt  it  to  the  lower  exhaust  pressure 
and  higher  degree  of  expansion  and  that 
even  then  the  engine  would  not  give  the 
same  economy  a-  would  the  new  combina- 
tion of  engine  and   turbine. 


Gravity  and  Buoyancy    in  Double- 
Harness 


Samuel     II.    Schneider,    a    nice-looking 
young  m  is  photograph 

as  reproduced  in  a  Paters,  „.  X.  I  , 
newspaper,  has  had  an  inspiration  which 
is    going 

present  wer  and 

f  main- 
tenance  of  power   plants." 

Mr.    Schneider    has    asked    for   a    patent 

for    "a    waterproof   and    air-tight    vacuum 

and  unfolding, 

which   is. of  equal    weight    whether   folder 

Med.    but   by 
less   space   in   a   liquid   will    rise   and    fall 
accordingly  " 

If    Mr.    Schneider    had    bought    an    ac- 
■ 
pply    for   a   patent   and 
it     under     a     head 
whether    by    means    of    permanent    mag- 
r  otherwise,  he  would  have  found 
that    the    same    head    which    is    useful    to 
dy  upward  is  also  an 
embarassment      during      the       ui 
process. 
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Power  Plant  Machinery  and   Appliances 

Original     Descriptions     of     Power     Devices 
No     Manufacturers'      Cuts     or     Write-ups      Used 

MUST     BE     NEW     OR     INTERESTING 


Crosby    Continuous     Diagram 
Indicator 

tinuous-diagram 

indicator  is  described  and  illustrated  here- 
with.     The     Steam     cylinder,     pistO 
pencil-arm   arrangement  arc  the  same  as 
.'i    of   outside-spring 
out    by    the    Crosby    Steam 
■  live    Company,    07    t  lliver 
-   Mass. 

of  the  piston  is  dif- 
ferent from  the  inside-spring  type,  the 
the  piston  being  one  square  inch. 
in  form  the  central  zone  of  a 
sphere,  which  it  Is  claimed  greatly  re- 
duces the  friction  of  the  piston  in  the 
cylinder. 

The  drum  for  the  paper  is  made  with  an 
cuter  and  inner  shell,  the  outer  shell  liav- 
ing   a    slot    i1^    inches    wide   cut 
shown  in    Fig.    1.     Midway   in   the  slot  a 
as  shown,   which  is  for  the 
Iding   the   mil   of   paper   on 
which  the  diagrams  are  drawn.  On  the  in- 
:  the  main  drum  is  a  central  cylin- 
der connected  to  the  drum.  On  top  of  the 
drum,   and   working   with   it,    is   a   nurled 
tttached  to  the  drum  spindle, 
which   controls   the   distance   the  paper  is 
advanced  after  a  diagram  has  been  taken. 
This    adjust!!.- 

:ix  to  one  hundred  diagrams  on 
each  foot  of  paper.  On  the  top  of  the 
drum  is  a  detent  motion  which  allows  the 
operator  to  use  the  indicator  as  an  or- 
dinary   instrument. 

The  drum  is  designed  to  use  a  roll  of 
paper  2  inches  wide,  put  up  in  rolls  of  6 
and  12  feet  long.  Upon  this  roll  the 
successive  diagrams  are  traced  and  the 
paper  is  wound  from  the  roll  around  the 
drum  onto  the  inside  drum.  The  roll  of 
paper  is  placed  on  the  pin  within  the 
opening  of  the  drum  as  shown  in  Fig. 
2  and  is  then  passed  around  the  out- 
side of  the  drum  and  in  through  the  open- 


ing and  into  the  central  cylinder  to  which 
it  is  attached.     After  the  paper  has  been 
n  the  inner  drum  it  may  be  with- 
drawn   through    t he-    top,    and    the    paper 


containing    the    diagrams    removed 
Fig.   a. 

In   Fig.  ,i  is  shown  a   series  of  diagram? 
taken   from  a  rolling-mill  engine,   ihowiirt 


FIG.    I.     CROSBY    INDICATOR   WITH    PAPER   ROLL  IN    POSITION    READY   FOR  TAKING   DIAGRAM 


FIG.  3.  CONTINUOUS   DIAGRAMS  TAKING  FROM    ROLLING-MILL  ENGINE  WITH   CROSBY  INDICATOR 


r  .'.;.  1909. 

he  engine  performance  with  friction  load 

1.    when    tin 

-mt;   through   the  rolls,  unci  hack 

o  friction    load   again,   the   figures   at    the 

ing  the  In-ginning  of 

in    line    and    print    of    release    of 

ram. 
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\^  ltt    Crude    Oil    Burner  and  single  or  double  openings  in  the  1 

Noiseless  Furnace  "','  u,"' 

which  causes  an   equal  amount   ol 

issui  \  small  amounl   oi  oil 

1,1     Witt  crude-oil  burner  and  ri  passed    around    the   oil    pipe,   entering 

are  illustrated  and  described  here       the   tip,    which   keeps    thi    oil    hole   clean. 

with.     The   burner    is   made   with    either     The  oil 


WITT    CKI'DE-OII.    BURNER"  AND     HOW     IT    IS    APPLI] 


burner  and  has  no  needle-valve  rods  to 
get  stuck  in  the  burner.  It  will  also  be 
noticed  that  there  is  no  body  of  oil  in 
the  burner  and  that  the  burner  di 
require  a  large  opening  in  the  boiler  front 
for  insulation 
The  boiler  setting  illustrates  a  boiler 
1    with    one   of    these    burn  I 

shows  that  the  burner  protects  th 
of  a  water-tube  boiler  from  the  direct 
flames,  and  that  the  air  is  preheated  be 
fore  coming  into  contact  with  the  boiler 
Fhe  air  is  admitted  through  the 
'  iw    the    furn;  to    the 

bridgewall,  and   returning   directl 
b  irner.     The  burner   is   pi; 
rectly  under  the  tubes,  but  since  the  heat- 
ed air  enters   at  the  bottom   of  the  com- 
hamber  the  flame  is  m  t  local,  but 
i-    distributed    I  Furnace. 

1  he  burner  and  furnace  are  manufactured 
by  the  G.  E.  Witt  Company,  850  and  S52 
Howard    street,    San    Francisco,    Cal. 


ITYUNDER  OF  CROSBY    INDICATOR   Willi    CONTINUOUS    DIAGRAMS    kl 


A   Large  Self-Cooling  Transformer 


The  maxima  which   a  trans- 

former    can      be     built      self-cooling     is 
limited   by  the   amount   of  heat  1 
capacity    for   which    the   case   can   be    de- 
signed.     Standard    cases    with    COTl 
sides    are    regularly    supplied    with    trans- 
formers up  to  about  600  or  750  ki 
amperes,  but  beyond  this  size  the  weight 
and    size    of    the    case    become    so    great 
that    some    method    other    than    mere    in- 
crease   in    size    must    be    resorted    to    in 
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the    Westii 

and   Manufacturing  Company  to 

simply  of 

ich    are 

f  radiating  tul 

vertically  with   a   oo-degree  bend 

•ii    where   they    enter 

with    which    the    case 

h    these   tubes. 

The   tubes    are    well    separated    from   one 

r,    so   that    the   air   circulates    very 


A    Novel    Design    of    Steam 
Separator 


A    LARGE    SELF-COOLING    TRANSFORMER 

freely  among  them  and  the  efficiency  of 
the  radiating  surface  is  considerably 
higher  than  for  the  ordinary  corrugated 
case. 

This  type  of  case  is  especially  ad- 
vantageous also  for  large  transformers 
in  substations  and  other  places  where 
water  for  cooling  purposes  is  either  not 
available  or  else  very  costly,  or  where 
weather  conditions  are  so  severe  that 
water-cooled  transformers  may  give 
trouble,  or  where  it  is  impractical  to 
have   normal   attendance. 

The  YVestinghouse  Electric  and  Manu- 
facturing Company  has  just  built  twelve 
iooo-kilovolt-ampere,  roo.ooo-volt  trans- 
formers of  this  type  for  the  Southern 
Power  Company ;  three  of  them  are  for 
outdoor  and  nine  for  indoor  service. 


parator   is 
shown    in    the    accompanying    illu 
and  is  in  •  peration  in  the  Greenwi 
erating    station    of    the    London    County 
Council  tramways,  London,   England.  The 


idvantagc   in   this   will   be   evide 
when   it    is   taken   into   consideration   th 
there   is  a  ^r<.:it   deal   of   contrai 
expansion     in    pipe  line    construction 
Mr. mi  plants,  and  their  motion,  « 

i    to   the   separator,   causes   the   st 
arator  easily  to  adjust  itself,  thus  elimim 
ing   any   severe   strain    in    the   pipe   line 
separator   connection.      It    is   evident   th 


1  0 


DETAILS    OF    STEAM    SEPARATOR    AT    THE   GREENWICH    GENERATING    STATION 


separator  body  consists  of  a  steel  vessel 
in  which  the  direction  of  steam  flow  is 
suddenly  changed  as  found  in  ordinary 
practice.  The  particular  feature  of  in- 
terest in  this  steam  separator  is  the  fact 
that  it  rests  upon  a  series  of  steel  balls 
as  shown  in  the  sectional  view  of  the 
illustration,  the  balls  being  carried  upon 
supports  which  rest  upon  springs  in  a 
cast-iron  stand,  which  is  bolted  to  the 
floor  of  the  engine  room.  Owing  to  this 
construction,  the  separator  can  be  moved 
in  any  direction,  either  sidewise  or  roll- 
ing on  the  balls,  or  up  or  down  by  re- 
lieving or  compressing  the  spring. 


such    strains   could   not   he   taken   car 
were  the  separator  bolted  securely  tc  ' 
floor. 


The  B.  F.  Sturtevant   Company,  m  ' 
facturer  of  blowers  and  engines  at   I 
Park,      Mass.,     has      established     in 
works    a    branch    of    the    Massachi 
Savings    Bank    Insurance.     An   in-.tr 
goes  among  the  men  explaining  the 
and  necessity  of  systematic  saving.  1  W 
of   the    employees    have    taken   ad 
of  this   proposition   and   have  insun  m 
amounts  ranging  from  $500  to  $1000. 
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Inquiries 


Questions  are  not  ansireretl  iinfi ss  they  ore 
ofuenieal  Interest  onil  are  ue<-um(><inJt<J  by 
the'  name   and   address    of    the    int/uirvr. 


oteh   Yoke 

used   to   any 
take   the   pi  Id-time 

Mnecting   rod,   cither   for   high   spi 
(or   heavy    duty?      In    answering    please 
name  a   few  of  the  principal 

S  I 
not  know  of  any  instances  in 
e  Scotch  yoke  is  used  for  high- 
peed  or  heavy-duty  engines.  It  I 
ipon  some  pump  work.  It  was  said  that 
1  Buffalo  builder  of  gas  engines  would 
:se  the  yoke  in  place  of  the  connecting 
od  but  we  have  been  unable  to  locate  it. 

letting  the  Temperature  of  Steel 

How  many  B.t.u.  are  required  to  raise 

he     temperature     of     a     piece     of     steel 

20    pounds,     from     52    degrees 

ahrenheit   to   90   degrees    Fahrenheit,    52 

being    the    temperature    of    the 

ire.     And  how  many  B.t.u.  would 

t  required  to  raise  the  temperature  of  a 

iece  of   steel   weighing   20   pounds   from 

<  Fahrenheit  to  72  degrees  Fah- 

enheit,     and     maintain      that     increased 

vire  for  48  hours? 

C.    H.   G. 
The  specific  heat  of  steel,  as  determined 
uild,  is  given  in  Rontgen's  Ther- 
nics   as   0.1 165    soft,   0.1 175    hard, 
to  say.  it  requires,  say,  0.117  of  a 
it  to  heat  one  pound  of  steel  one 
To  heat  20  pounds   from  52  to 
through  90  —  52  =   38   degrees 
take 
20  X  38  X  0.1 17  =  88.92  B.t.u. 
■  the  same  weight  from  48  to  72 
would   take 

72  —  48)  X  0.117  =  56.16  B.t.u. 

If  none  of  the  heat  units  got   away   it 

■quire  no  more  heat  units  to  keep 

at   that   temperature.      It    is    simply    a 

of    supplying   the    loss   by    radia- 

nvection    and    conduction.      This 

•juite  different  if  it  is  in  an  oven 

m  what   it   would   be   in  cold   storage. 

an  get  some  data  as  to  what   it 

tact  with  and  surrounded  by,  and 

iperatures  and  velocities   (in  the 

air   or    gas),    you    can    make    an 

elligent  guess  at  this  loss. 

■  hnusting  to  the  Receiver 

I  have  taken  charge  of  a  small 
1  nt  for  heating  the  building.  I  use  a 
'lucing  valve;  part  of  the  returns  come 
fck  to  a  receiver  and  put  back  in  the 
'  ler  and  part  go  to  a  trap  and  dis- 
tirge  out  of  doors.  These  coils  are  be- 
'  •'  the  receiver. 

'Ow,  I  have  a  large  bucket  trap  in  the 
':ine  room  over  the  receiver  where 
the  returns  come  back,  and  what 
I  ant  to  know  is:  Can't  I  do  away  with 
'  se  traps   that   discharge   out   of   doors 


and  pipe  the  other  coils  back  to  1 

trap  over  the  1  lr,  would  it  be 

all    rinht    if    I    left    t:  re    and 

piped    from    the    traps    into    the    n 

W 

■    receiver  > 
mosphere    50    that    only    th< 

exists  in  it,  the  traps  whi 
exhaust  may   he   made 

to  deliver  their  watei  eiver,  if 

you   can    carry  OUgh    upon    the 

c.ils    which    they    drain    to    overcome    the 
I  a  ecu  the  traps  and  the  n 
ind  t"  ir  eai  h  1 
in  vertical  hif 

Determined? 

How  is  the  horsepower  of  a  stationary 
arrived   at,   and   what   figures  are 
n   ascertaining  this  information? 

Following  are  the  dimensions:  Size  of 
cylinder,  11x24  inches;  speed,  90  revolu- 
tions per  minute;  steam  pressure,  125 
pounds. 

Probably  you  may  be  able  to  suggest 
some  mechanical  books  giving  such  in- 
formation. 

G.  F.  C. 

A  horsepower  is  33,000  foot-pounds  per 
minute. 

The  number  of  foot-pounds  developed 
by  an  engine  per  minute  is  the  number 
of  feet  passed  through  by  the  piston 
multiplied  by  the  average  unbalanced 
force,  i.e.,  the  mean  effective  pressure 
upon  the  piston. 

The  mean  effective  pressure  is  that 
quantity  per  square  inch  multiplied  by 
the  area  of  the  piston  in  square  inches. 

The   horsepower  then   is 
Mean  effective  pressure  X  Area  X  Piston  speed 
33,000 

The  area  ot  an  11 -inch  circle  is  95 
square  inches. 

The  piston  speed  of  an  engine  with  a 
24-inch  or  2-foot  stroke  running  90  revo- 
lutions per  minute  is  2  X  2  X  90  =  360 
feet ;  (2  feet  per  stroke,  2  strokes  per 
revolution,  90  revolutions  per  minute). 

The  mean  effective  pressure  is  harder 
to  get.  It  depends  not  only  upon  the 
initial  pressure  but  upon  the  point  at 
which  the  steam  is  cut  off  and  upon  the 
back  pressure,  whether  the  engine  is  run 
condensing  or   noncondensing,   etc. 

In  a  table  of  hyperbolic  logarithms 
find  the  logarithm  of  the  ratio  of  ex- 
pansion, i.e.,  of  the  number  of  times  the 
steam  is  expanded.  Neglecting  clearance 
this  would  be  4  for  a  quarter  cutoff,  3 
for  one-third  cutoff,  etc.  Add  1  to  the 
logarithm  and  multiply  it  by  the  abso- 
lute initial  pressure  found  by  adding  the 
barometric  pressure  to  the  gage  pressure. 
Divide  the  product  by  the  ratio  of  ex- 
pansion and  the  quotient  will  be  the  mean 
forward  pressure. 

For  example,  suppose  the  ratio  of  ex- 
pansion is  4,  the  hyperbolic  logarithm  of 
which  is  1.3863.  Add  I  to  this,  making 
2.3863.  Suppose  the  barometric  pressure  to 


•=  83.5  pounds. 


be   11;  absolute  initial  pies- 

sure  would  be 

■-'5    +  '47  1397 

say    140  pounds,  Then, 

3.3863  X   140 
4 

\'ow.  what  is  your  hack  pressure  above 

Suppose    the    engine    is 

noncondensing  and  has  such  compression 

that    the    average   back    pressure    is    10.3 

pounds     above     the    atmospheric,     making 

an    average    ab    1!  ib  I 

IO.3  •  1  \~  _s  pounds,  Take  this  form 
the  83.5  and  you  will  have  5.X.5.  This  is 
what  a  perfect  indicator  diagram  within 
those  limit  ive.    You 

must  use  your  judgment  in  deciding  how 
nearly  the  engine  in  question  would  come 
to  making  a  perfect  diagram.  Knocking 
off  3.5  pounds  for  round  corners,  etc.,  and 
calling  the  mean  effective  pressure  55 
pounds,  the  horsepower  would   be 

,,  p  _55  X  95  X  360  _ 

33,000  57< 

If  you  can  get  one  of  the  Horsepower 
Supplements,  which  appeared  with  PowEB 
oi  February,  1906,  you  will  have  the  whole 
story,    with    tables    complete. 

It  is  also  told  at  some  length  in  The 
Steam  Engine  Indicator  by  F.  K  Low  and 
in  The  Power  Catechism.     Price,  $2.00. 


Seventy-five    Years    of    Engine 
Building 

The  C.  and  G.  Cooper  Company  of 
Mount  Vernon,  O.,  has  just  issued, 
undei  the  title  "Seventy-live  Years  of 
Engine  Building,"  a  little  brochure  of 
fifty  pages  setting  out  the  history  and 
development  of  the  industry  which  has 
reached    its    "diamond    anniversary." 

The  experience  of  the  company  in  the 
engine  business  began  in  1K33  with  the 
construction  of  an  engine  to  drive  their 
cupola  fan.  This  engine  was  of  exactly 
one  horsepower,  being  propelled  by  one 
of  these  useful  animals.  The  book  is 
handsomely  printed  in  two  colors  on 
heavy  supercalendcred  stock  with  mar- 
ginal sketches,  outlining  the  development 
of  the  locomotive  and  stationary  engines, 
both  steam  and  gas,  of  the  Mount 
works,  from  simple  beginnings,  etc.  The 
text  details  the  history  of  the  company 
and  is  illustrated  with  portraits  of  its 
founders  and  the  men  who  have  aided 
in  its  upbuilding,  and  concludes  with  the 
quality  quotation  from  Ruskin  which  it 
would  be  well  for  purchasing  agents  to 
cut  and  hang  over  their  desks  if  it  were 
not  for  mutilating  a  handsome  specimen 
of  the  printers'  art.  The  cover  is  in  a 
soft  brown,  heavily  embossed,  with  fly 
leaves  of  the  same  color  tinted  with  a 
pattern  of  governors.  It  is  more  than  a 
and  he  v.  bo  is  fortunate  enough 
to  procure  one  will  prize  it  for  its  artistic 
worth. 
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Society  Notes 


with  the 
Uoquin's 
ne   hun- 

I     Reynolds, 
nal    As- 

■ 
r   the    Marine    Engi- 

I 
ten 

il  num- 

Murray,    Joe 

McKeni  ;::>1   "arr>    El- 


Personal 

graduate  of  the   IV- 
rical    Engineering    of 
the    University    of    Illinois,    was    recently 
1    Edison 
Medal    Committee    of   the    American    In- 
f    Electrical    Engineers    for    the 
mpetition, 
under  certain   conditions   specified  by   the 
["he    title    of    Mr.    Jensen's 
100.000- 
volt    Transformer:"      The 
of  a  diploma   and   a  cash   award   of  $15°- 
Obtaining   this   prize   is    not    only    compli- 
mentary to    Mr.   Jensen  but   it   is   evidence 
of    the    high    quality    of    engineering    in- 
1    that    is    imparted    at    the    Uni- 


New   Equipment 


non  Co  .    Vppleton,  \\  1-..  will 
■  int. 

will  en  oil. 

plant. 

1      span?    "ill 

■m   of    Delmont,   S.    1>  .   is   figuring  on 
building  an  electric-lighl  plant. 

on  Company,  Dickinson, 
plant. 

The      North      American     Sto 

1  plant  m 
1     \     \  ,iil  ha-  commenced  work  on  building, 
1  rpower  electric  plant  at  Lyndon, 

Springfield    (Ohio     Beating,    Light    and 
impany   is  tmilil m«  a   ne«    11 
plant. 

Light    and    Power    Company, 
Xi-ina.    Ohio,  Building    a    new 

plant  next  spring. 

Bton     ■  Iml        Lighting     Company     will 
rebuild   their  po  '    spring      S.   W. 

is  superintendent 

;  >.h-  si 1.  Birmingham, 

England,  would  like  catalogs  and  quotations 
on  engine  packings  and  belting  »f  every  descrip- 
tion. 


Business  Items 


M     Page,   w'.i"  was  with   tb'e   Eaton, 

li 
.villi    the   Pratt    &   Cady   Company    is 
New    York    office 
■  bapman    Valve    Manufactui 
pany.  49  John  street. 

I'    .t  ded  C.    N.    Manfred  as 

j    tor   Hi-    11     W.   Johns. 
Uanvllle    1  Sew    York.      Mr     Low 

lated   with   tli 

to   bis   new   position    a 
I   construc- 
■ 
■ 


New  Catalogs 

Western  Gas  Engine  Company,  Los  An- 
geles, Cal.  Catalog  Gas  engines.  Illua- 
trated,   64    pages,   6x0    Inches. 

rii.>  Ball  Engine  Company,  Erie.  Penn, 
Catalog  P.  Steam  engines,  side  crank  type 
Illustrated,    38    pages,    7x1"    inches. 

Atw 1   \    Morrill,    Sal, 'in.    Mass.      Catalog 

r.      Regulators    pump  governor,  rah  1 

1  lustrated,    tj   pages,    6x9   inches. 
Tli,-    New    York    Engine    Company,    Water- 
town.   N.   V.     Catalog.     Gas  engines  and  pro- 
tin,  -its.     Illustrated,  24  pages,  6x9  inches. 

Martin  Grate  Company,  Fisher  building, 
Chicago,  111.  Catalog.  K>.«kjii^  and  shaking 
grates.  Illustrated,  II  pages.  6x8%  Inches, 
urn  \  Granger,  120  Liberty  street, 
•  talog  B  1  "-an  dumping,  sh.-ik 
ing  an,]  stationary  grates.  Illustrated,  6r9 
Inches. 

Iii.  Wetzel  Mechanical  stoker  Company. 
Tnnion.  N.  J.  Catalog.  Wetzel  automatic 
mechanical  stoker.  Illustrated.  (',i_.xp  'j 
inches. 

American    Blower  Company,    Detroit,   Mich. 

239-E.      Verti*  ai  lo  ed    self  oiling 

anlcal    draft    apparatus, 

fans,    bl  Ltlc-return    si, -am    traps, 

istrated,   4-  pages,   ac.xt;  Inches. 


Help    Wanted 


inn  umlcr  this  heatl  ore 
anted  for  j:,  renin  per  hue.  Iboul  in  in 
make  a   Urn . 

\\  w  11:1.      1  boroughly      eompetenl      lb 
salesman  ;    one    thai    can    sell    h 
ads       Address    "M.    M.    Co 
AN    1  \i.i  Mil;    in     each     town    lo   sell    h 

kins    grate    for     steam    I i         " 

Mm  (In   oral,-  Co..   2S1    Iiearhoi-ii   Si 

\,.  1  NTS   H  VNTI  li   i"  sell   liurgmaiio  •  ■ 
nglne    packings    in    territories   uol  -i 
idvertl  pinenl    on   page  £ 
WAXTEH      1  arge    engine    shop    u 

1     n-ndiicl    : 
11    opportunity  ;    position    ste 

r,^-.i\  r  1 1 .1  . 1  ho-  with  experience  ;    •■ 
A, 1, lies-    Box    72,    I' 
(Ml IKK    KXGINK1  II 
anil    apparatus    in    a    '-'"""    kw      eenli 

within      I niles     of     New      \ 

111     man.       Addn 
full    particulars,    references    and    salary.     <\ 
75,    POWER. 

Sri'KltlXTKXDKXT      i.malilieil   to   lake 

lire  charge  ol    plum    manufacturing  brass  m 

ir.,11     valves,     liftings    and      steam      special 

mindl  1       l"     ion    bed      article 

miliar  w  llh   high  pressure  Ing   in    I 

anil    full   details    regarding 
1    .111,1    executive   experience 
ii,.ii      for     high-grade     man:     communlcal  « 
sti  Icth    contidential      Address  Itox    . 


Situations  Wanted 


Adrcriisemnittt     muter     this     hen 

far  2.1  ci  nts  v  <   Kin  ■     About  six  K 
a  line. 

POSITIOX    AS    OILER,    assistant 

eighl   years'   experience    In 

plants  :     married  ;    age     -'■'  :     refei  1 

present    emplovers :    I.   C.    S.   student      d 

1  k.      Box    7  1.    Com:!:. 

A  MAN  ill'  WIDE  experience  in  the 
of  electrical  and  general  machiner.t 
abroad  1-  ipen  10  u  business  proposltloi 
ft  ring  an  opportunity  of  Inlying  an  acth 
teresl  in  smne  ;  prefer  an  established  in 
facturing  business  but  will  con 
straightforward  proposition  where  returm 
assured.     Box   77.    Power. 

EI.KCTKICAI,  EXGIXKER  n  Ith 
erences.   wishes   to   form   connection   with 
concern,     pn  ferably     in    or    near     New-    y  . 
three    years"    experience    in    Mexico, 
in  Chili:   speaks  Spanish  and  German  Sim 
has   had    wide   experience    both    in    selling 
constructing    electrical,    steam    and    hydr 
machinery  :    open    for    immediate    i 
Address    "II.    K.    W.,"    Box    71.    Po 
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head 


About  six  nit 


Ailrrrthi  iik  nts  un,l, 
si  i  U  </  for  25  i '  nts  v  r 
mat.,    ■ 

PATKXTS  secured,     c.   I..  Parker.  Soil 
of  Patents.  4   McGill   BIdg.,  Washin 

ANY     KIKM     or    engineer     in     clu 
plant   that   is  troubled  with 

boilers   can   gel    absolutely   fi the   liesl 

cator   and    reducing   wl 1    made,    with   vi 

lined    mahogany    ease.       For    particulars 
dress    Great     Lakes    Chemical    Works.    Ml 

woe.    Wis 

For  Sale 

Adrertisctiients    nil,!,,     tliis     head 
sertcd  for  •_',".  rent*  per  hue.     About  six  I 
make*  u   Hue. 

I'l  ill    SALE      -nx4s     Wheelock     i 
two    72"xiv    high   pressure    tubulai 
good     I'onilil  inn     i  heap.        Address 
Box   '-.   Station   A.  Cincinnati,  Ohio. 

POR    SALE      Cheap   six   66"xt8'     >" 
hand    tubular    boiler    shells    with 
tubes,    good    for    1 LT.    pounds    stean 
also    four     12"    steel    stacks    i)0'    I)' 
one   72"    stack    ntr    ii"    long  heavy    | 
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Plant  of  the  Hartford  Electric  Light   Company 

First    Amc;ican    Parsons    Turbine,     Fourth     Poster     Superheater     and 
Largest    Boilers    in    the    United    States    Were   Installed   in  This    Plant 


.  i  r  plant  of  the   1  lartford    I 
Company,    located    at     1  hitch 
t   in   the   city   of    Hartford,   Conn.,   i- 
Ktremcl)   interesting  plant   for  a  iiuin- 

isons.  It  had  in  use  until  re- 
ly the  lirst  Parsons  type  of  turbine 
(Hit  by  the  Westinghousc  Company, 
as  now    in    use   the    fourth    superheater 

ister   type   made   by    the    P 

ny,    of    N'tw    York,    and 
died    in    iooi.       It    also    operates    the 

51  boilers  in  the  United  States, 
e  being   the    Rigelow    Hornsbj    watcr- 

■  boilers  manufactured  by  the  Bige- 
Company,  of  New  Haven,  Conn. 
two    boilers,    which    are    in    om 

,  have  25.000  square  feet  of  heating 
ir     a     rateil     capacity     of    2500 

Bower. 

he  location  of  the  plant  is  on  a  point 

f  irmed    by    the    junction     with 

■cticut    river    of   a    small    -trenm 

through    the    city    of    Hartford, 

Park   river.      This   point    is   of 

■  rical    interest    from    the    fact    that    it 

[ruling  placi    of  the  Dutch  under 

-ck  in  1614.  which  was  eighteen 

fore    the    first    English    settlers 

describing    the    station    and    its 

a   brief  general   description   of 

scheme    of    power    distribution    will 

'ant     commenced     operation     in 

te  p<  i\\  er  w 

■;i    the    old     Pearl    street    plant. 

been   utilized  as  a   main 

ig  point  for  the  system  of  power 

ting    supplied    by    the    Hartford 

trie  Light  Company. 

ater-powcr    plants    are    operated 
:tion    with    this    plant,    they    bc- 
'.  on  the  Farmington  ri\  er 
les  from  Hartfon  three 

ipply  all  the  current  distril 
impany,  and  are  connected  to- 
parallel  at  Pearl  street.  The 
■ver  plants  run  at  the  full  ca- 
thc  water  supply,  and  the 
nt  plant  makes  up  the  balance 
ad    and    cares    for    the    rcgula- 

shows    the    relative    positii 
and   the   distributit 
-  it   70  per   cent,    of   the   current 
1  lartford    is    distributed    from     Pearl 
1 '.   and    the    remainder    directly    from 
1  h    point.      The    State    street    substa- 
'S   equipped    with    rotary    converters 


aii.l    a     [7,000-ampere-hour    chlorid 

tcry.    and    one    section    of    the    city    is    sup 

piied    from    this    point,    but    the    c 

all  transmitted  to  this  substation  through 
treet. 

Cure  ■  <!    at     Dutch     p 

2400-volt.  6b-Cycle,  two-phase,  and  is  dis- 
tributed over  the  larger  area  of  Hart- 
ford at  thi-  voltage  on  a  four-wire  system. 
The  current  generated  at  the  water- 
power  plant-  1-  500  vol.1  t" 
is   transformed    to    10.000-volt    Una.    pha   e 


ted    it. 
the   plant,   as   well   as  an    [1,000-vplt   three- 

phase   line  t..   l.aurel   street   terminal   foi 
delivery  to  the  Connecticut  Company,  foi 
ration     of     railway     line-     in     the 
western   section  of  the  Stat..     From  the 
delivery  to  I  ut  Com- 

pany   at    l.aur.l    street,    this    cut 
transmitted  to  New    Britain,  Conn.,  where 
it  is  step  1  nd  0  m 

in  « ith  the  s\  stem  1 

ised    bj     thi      1 
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by   the   Sc..tt    system    of   transformation, 

for  transmission  to  Pearl  street;  where 
it  is  stepped  down  to  2400  volts  two- 
phase,  and  connected  in  parallel  with  the 
Dutch    point    power   house. 

The  center  of  the  city  is  supplied   with 
direct   current   by   mi  tary   con- 

and  this  is  transmitted  over  a 
three-wire  system,  the  voltage-  being  110 
and  220.  In  addition  to  the  city  service 
proper,  the  Dutch  point  plant  supplies 
a  line  for  Elmwood  Ca  suburb  of  Hart- 
ford)   with    4800-volt    two-phase    current. 


Compan; 

Bridge  on  the  - 

we-teni  \      -team 

planl     located    at     W'aterbury.    Conn.,    also 
■      will     be 
tioted   that    the    Dutch   point   plant 
I-  wer,     lighting    and     railway    loads    and 
runs    in    conjunction     with    three     watei 
:     nit-   and   one   other   steam   plant 
On   account    of   the   extreme    variation-    in 
the  available   water   supply,   the   maximum 
the  plant  varies  within  very  wide 
limits. 
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November  30,  loot). 


Thj  wt 

all-turbine   plant,   tl 

. 

■-.ill    pumps    and    air 

i  ngines. 

The  turbine   room   and   its   equipment    is 

m   is   116 

.  ide,  and  is  spanned 

Niles  Bcment-Pond    crane, 

which    serves    the    entire    length    of    the 

is     constructed     of 

structural    steel   and   cement    and   covered 

with  tile;  the  walls  are  wainscoted  about 

5    feet   above   the   tloor   line   with    enamel 

brick. 

The     main     generating     units     are     all 

onstype 

of   turbine,   th(  being,    for    the 

one   immediately   in   front   in    Fig.  3.  2000 

next     1000    kilowatts 

each,    and    the    last    one    3500    kilowatts 

This     latter     turbine     has     been     installed 

only  since  October,   100S,  and  it- 

irmerly  occupied  by  the  pioneer 
turbine  of  the  Westinghouse  Company, 
which  was  a  1500-kilowatt  machine 
lly  installed  in  the  Pearl  street 
plant  in  1000.  and  moved  to  Dul 
in  1005.  This  machine  did  service  up  to 
the   time   of   its   removal. 

Condensing  Outfit 
The  water    intake    pipe    is 


■  the  sta- 
tion. The  Forebaj  1-  provided  with  a 
trash  rack  to  prevent  entrance  of  brush 
and    other    mi  I 

and    the    inti  k  1  quipped    with 

double    screens  h    mesh    bung 


» 


LAYOUT  OF  ENTIRE  SYSTEM 


from  winches  by  cables,  which  permi 
ready  removal  for  the  purpose  of  deal 
ing.     The  intake  pipe   is  about    1  feet  b 

low  mean  low  water,  and  connected  ' 
it  are  four  Alberger  centrifugal  pum| 
of  the  vertical  shaft  type.  I'wo  of  the 
pumps  are  driven  by  50-horsepower  at 
two    bj  iver    type    C    Westin 

house    induction    motor-.      The    ti 
densing    surface    in    the    1 
square     feet,     all     being     Albergi 

The    3500-kilowatt     turbine 
1   by  two  6000-foot   conden 
nccted     in     parallel,    and     tin-     \ .  I 
arranged  so  that  tbi-  machine  can  open 
on    either    condenser    singly    if    reipiiri 
The      two      1000-kilowatt      turbines     .1 
served    by    .1    single    6000-foot    condens 
while    tlie    2000-kilowatt    machine   is  pi 
vided  with   an  8000-foot  condenser. 
The    hotwell    pumps   on    .ill    condi 
are   piped    so   that   any   condenser   may 
separated   from   the   system   ami   tl 
densation    pumped    to    a    weighing   api 
ratus   located   in   the   basement,   making 
water-consumption   test   of  any   turbiiu 
simple    matter.      The    two     1000  Id  low 
turbines    and    the    3500-kilowatt    macli 
have  valves  between  tin-  turbine 
densers,  while  the  2000-kilowatt  turbim 
connected  directly  to  its  condenser  wi 
out    the    intervention    of    valves.     Th 
valves    on    the     1000-kilowatt    units 
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lydraulically  operated,  while  those  on  the 
jko-kilowatt    machine    are   of   the    Pratt 

.  Icctrically  operated  type. 
There  arc  three  air  pumps  used  in  the 
lam.  two  of  these  being  two  stage  Al- 
mps  8,  18  and  [8  by  24  inches, 
nd  the  other  a  single-stage  Worthing- 
oo,  i-'  and  .•-•  by   [8  inches. 

Exciters 

Three    exeiter    sets    are    used,     tv 

ig   of   50-kilowatt   capacity   each, 
nd     driven      by      I0xl2-inch      Chandler- 
reciprocating    engines;    the    third 
75  kilowatts  capacity  and  driven 
v   1   horizontal-type   Curtis   turbine.     All 
rs    are   arranged    to   connect    to 
rate  sets  of  busbars,  from  either 
f  which    exciting    current    may    he    sup- 
lied  to  the  machines  in  operation.  There 
■   a   storage    battery    used    in    connection 
ith  the   exciter   system,   and   tiic   current 
the   operation    of  the   automatic 
on  the  low-tension  hoard  is  sup- 
lied  from   the   exciters  or   battery,  these 
being    operated    by    the    battery 
•uld   circumstances    require   it. 

Boiler  Feed 
teed    water    is    drawn    from    two 
>en  tanks   located   in   the  boiler   rooms, 
ese  tanks   being   piped   together   to   op- 
ate  as  one   tank.     All   water   from   the 
pumps    i-    discharged    into    these 
1    the    make-up    water    required 
1   principally  from  the  overflow 
the    roof    tank.      The    overflow    from 
t  Standpipes  on   the   water  seals  to  the 
rbincs    also    discharges    into    the    boil- 
■supply  tanks,  and  should  these  sources 
supply  fail  to  keep  the  proper  amount 
water   in    the   tanks,   there   are   auto- 
tic  valves  arranged  with  floats  to  open 

I  i  admit  water  from  the  city  mains  to 
!  )ply  any  deficiency.  The  pump  to  the 
P  >f  tank,    which    draws    a    supply    from 

I I  river,  is  set  so  as  to  just  about  care 
I    the   make-up   water    required. 

The  feed  water  is  drawn  from  these 
Bin  by  one  or  more  of  the  three  \2  and 
inch  Dean  feed  pumps,  and  is 
flced  through  two  feed-water  heaters 
Onected  in  parallel,  which  are  sup- 
id  with  steam  from  the  auxiliaries. 
*  feed  water  is  raised  in  temperature 
Bptse  heaters  to  185  or  200  <1 
Bn  a  temperature  of  about  85  degrees. 

Boiler  Equipment 

iler    equipment    consists    of    six 

itman     Taylor,     Babcock     &     Wilcox 

ter-tube   boilers,    and    two    Bige- 

sby     water-tube     boilers.      The 

re  of  the  double-deck  type,  con- 

Kn8  55°0  square   feet   of  water-heating 

Prce-     Each  boiler  is   equipped  with   a 

Her  superheater  and   the   Parsons  sys- 

H  of    forced    draft.     The    ashes    are 

*%>ed    from   the   grates    into   a    hopper, 

"Mfrom  there  discharged   into  cars  and 

«%>cd    outside    the    plant    to    be    given 

aw'.  as   the   demand   is   always   greater 

tll;  the  supply. 
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The   Bigelow-Horn  re  in  a 

separate     room,     and      Fig.     4     shows     the 
1     one    of    these    hoilcrs    with     the 
eight    tiring    d  I  I        ..count    of    this 

boiler    being    new    to    the    American    engi- 
neer,   a    rather    detailed    descripi 
warranted.        This    boiler    is    built     up    of 
small    drums    26    inches    in    diameter,    into 

the  heads  of  which  are  expanded  twenty- 
one    3'  i-inch    tubes.      Four    of   these    units 

are  connected  together  bj  nipples,  fore 
and  aft,  making  a  section  containing  (250 
square      feet      of     water  heating     surface. 


89S 

the    heating    surface    in    thin 

to  1 ' ..  inches  in  thickness,     i  i,,s  arrange- 
ment ive, 
I  he  f 

!    opportunity     for    I 

of   tli.    fuel       1  hi    gt  ii 
Neemes  type  8  fe(  I   1 
feet  8  inches  wide,  and  the  distai 
the    grate    to    the    n  of    of    the    fut 

K)   feet,     t  Iwing  to   tl  amount 

:•!    ill!-    boiler, 
n    is  vi  rj    prompt   to  resp         to     udden 

demands    for   steam,   a   condition    requiring 


BIGEL0W-HORNSB1     BOILERS 


The  two  front  units  are  inclined,  while 
those  in  the  rear  arc  vertical  The  main 
steam  drum  is  placed  in  the  upper  part 
of  the  V  formed  by  the  front  and  rear 
units. 

The  superheater,  which  is  of  tin 
type,  is  hung  in  the  space  below  the  steam 
drums.  The  baffling  on  this  boiler  is 
unique,  as  it  is  arranged  to  carry  the 
traight  through  the  boiler  from 
the  grate  to  the  uptake,  and  not  by  the 
sinuous  path  generally  used  in  other  types 
of  water-tube  boilers.  The  tube  layout 
is  such  that  the  gases  arc  carried  across 


such  service  frequently  arising  at  this 
plant  in  the  event  of  sudden  storms,  on 
account  of  the  lighting  load  supplied.  The 
Bigelow-Hornsbj  boilers,  like  the  Ault- 
man  Taylor  boilers,  are  provided  with 
the   Parsons  system  of  forced   draft. 

1. 1. NT, 

The  regular  fuel  used  consists  of  a 
mixture  of  70  per  cent,  buckwheat  and 
30  per  cent,  gas  slack.  The  coal  is  brought 
up  the  Connecticut  river  in  barges  and 
unloaded  at  the  dock  shown  in  front  of 
the  station  in  Fig.  I.     A  portable  crane 
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1 

!    from   the   dock   t<> 

which  i>"int  the 


synchroi  cutting    a    machine 

in  on  the  line,      VI  ■  i    panels 

arc  equipped   with   the   Westinghi 
ternating-currenl     overload     relays     con- 
trolling  the   line   switches.     These  relays 
rt-circuited  by   fuses,  which  serve 


\1.    BUNKERS    EXTERIOR    TO    PLAN! 


notifies    the    switchboard    attendant    whet 

\i   the  end   "i   the.   switchboard  a  smal 
nil  is  placed  overhead,  shown  i: 
which     is     equipped     wil 
voltmeters.    II 

to  each  section  of  the  main  busba 
structure,  and  the  fourth  may  he  con 
nected  i"  an)  generator  panel,  thus  pei 
mitting  ready  comparison  hetwi 
lim  voltage  and  thai  of  an  incomin 
machine. 

The    main    switches    and    busbar    strui 
ture   arc   al    the    rear   of   the    switchboai 
room,    and    as    clearly    illu  I 
6,    the    s\\  itches    and    i  ■  mm  ctiou 
in    separate   compartim  nl  -        I  In     back 
the  structure  and   tin 

s    and    main    i  i  nnectinns    are   i 
in-had     "f     lla      usual 

construction. 

Main  bus  sw  itch'      are  pi 
the  1  >i  i  bai      ma;    In    i  ul   into  llu  cc    distill 
scctii  'iis    fi  'i     the    purpose    of    making   r 
pairs.     The     connecti  ins     ti  i     the 
through    the    main    switches    are    earn 
down    on    the    back    of    the    structure 
separate  compartments,  and  a  link  swil 

is  placed  on  tin    e  coi '■  >  ms  I  n 

and    below    the    main    switch,    SO 

main  switch  can  bi    po  itively  cut  off  fri 

the   system   to    make    repairs. 

Transformers 

The    transformer    room     is    located 


tracks  are  on  trestle  work,  and  the  space 
beneath    is    used     fi  II  The 

coal  bunkers  are  placed  on  the  oul 
the    boil  is    dearly    illustrated 

in    Fig.    5.      Chutes    from    these    hunkers 
enter  the  boiler  rooi  deliver 

coal    conveniently     for    firing.       I  I 
is    placed    in    the    bunkers 

in      unloading     the 

SWITI    H 

of  the   rem 

trol    type,    the    maximum    voltage    at    the 

sixteen  panels 

on    the    main    board.      The    three    panels 

main  board  are  high 

for     the     condenser     cii 

The      switchboard      panels      are 
■   panels 
with   tw 

one  pan  Tirrill  voltage  regu- 

on    the    main    units    through    the 

■ 
I    with    a    power-factor    meter,    a 
polyphase  integrating  wattmeter,  two  am- 
pere  meters   and    one   direct-current   field 
ammeter. 

All  the  turbines  are  equipped  with  elec- 
tric-speed  control   devices   operated    from 
the  switchboard,  enabl 
vary     the     speeds     for     the     pur 


rrCHBOARD    VND  HIGH-TENSION  COMPARTMENTS 

as  a   time   limit   on   the   operation    of   the  the  subcellar  under  the  switchboard  1     • 

relay,   the   relays   not    becoming    operative  and    contains    two   2400-1  t.ooo-volt   tr;  - 

until  the  overload  has   lasted    for  a   suffi-  formers   connected    for   two  phase,   tn 

cienl    length  blow     the    fuse,  phase    transformation    on    the    Scotl 

lights   to  denote  tern,    and    two    2400-4S00-V0U    two-pl 

Hons  of  the  main   switches,  there  transformers.      The     latter    transfprrf 

is    an    electrically    operated    gong    which  were    originally    air    cooled,    but   all 


N  1'iT  .to,  1900. 

.water  cooling.  Hie  cool- 
-  arc  located  in  the  river,  ami 
is    pumped    from    the    hot  oil    tank 

l>\    two    Won 
c  il    pumps,    operated    h\ 
induction    motor.':.       This    arrangc- 
il    in   the 
.ter  than  the  water  pressure  stir- 
s'    them,     and     any     leakage     that 
•ght    occur    would    he    from    the    oil    to 
rather  than  the  reverse, 
end  of  the  pressure  line  deliver- 
the  transformers, 
•■laced    containing    lime.       \    por- 
the   oil    is    bypassed    through    this 
•     the    purpi  se    of    removing     the 
A    kink   not    usually   met    with 
ir    cooling    equipments.    is    placing 
glass    in    the    oil-discharge    con- 
front    the     transformer-,     which 
the   attendant    to   tell    at    a   glance 
il    is   circulating    properly. 
'he   transformer    room    is   c  oled 

A   track   runs   in   front   of  the 

nd   a    small    truck    is    pro- 

■  'n    which    any    transformer    may 

b  rolled    and    transferred    to    the    shaft 

e  room,  where  it   may  be 

•'it    for  repair-  or   replacement. 

ription    of   this    plant    would    be 

without       reference       to      the 

my.  A.  C.  Dunham, 

given   I  [artford  one  of  the  most 

electric-light    and 

ices   in   the   country.      He   was 

r     in     the    electric-lighting     field, 

i  adopt  any   improvement   which 

red    merit,    being    the    first    in 

lhl  Unit     I     5 1  adopt     the     steam 

thine    for    electric-lighting    service,    and 

ser  of  really  large  boiler   units, 

^H<    of    power-plant     construction 

■■     receiving    wide 
W  the  engineering   fraternity. 

Je  arc  indebted  to  F.  M.  Wilbraham, 
H  engineer  of  the  company,  for  data 
^■Ve  to  the  operation  and  construc- 
ts The  Westinghouse,  Church.  Kerr 
^T°-  were  the  engineers  and  enn- 
H>rs  for  the  Hartford  Electric 
Buy   in   building   and    enlarging   the 
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at    180  degrees.     The  distance    fi 
the  grate  to  the  und 

crown    sheet    was    7 

are   the  general   dimensions  of   the   boilers 

as  they  now  are  : 


1201  in. 


iraeter  of  sraalli 

shell  10911  ,. 

Tl*  in' 

Highl  nt  watei  leg  -  ,.   51     ' 

brick  furnace      ..'.':  5  ft  I  IS' 

'  Ibe  plate.  .      I  ' 

Outside  diametei  ol  tubes >i  ,„' 

Length  of  tubes 

Number  ol  1 1 1  u 

tor  wliii  1.   the  boiler  was 

11.',  11, 
B  A  w  chain 

Urate  area 

'•'  »y. !.'.'.'." '       1 

Superheating  surfai  ■ 

Toiai  heating  surfai  e 


U  Experience   with    Leaky    Ver- 
tical  Fire-Tube   Boilers* 
By  F.  \V.  Dean 


M 1905    I    made   a   design    for   a   large 

■at    fire-tube    boiler,     two    of    which 

be   placed   on   a  brick   fire- 

ided    with    a    chain    grate.      In 

Glance  with   a   great  number  of  pre- 

s   the    water    leg    was    short,    being 

feet  deep  below  the  tinder  side 

■   crown    sheet.      Unusual    provision 

for   easy    circulation    by    wide 

1   tubes  at  every  45  degrees 

'    circumference  instead  of  the  cus- 

ju!i'  sente'l   at   a    meeting   of    the   American 
»    if  Mechanical   Enaineers. 


The  boilers  were  designed  for  S.  D. 
\\  arren  &  (  0 ,  and  were  ised  in 
their  paper  mill  at  Cumberland  Mills.  Me. 
They     were    built    by    the     Portl.u 

id,  Mi  Each  boiler  was 
rated  al  500  horsepower,  or  substantially 
1  horsepi  wer  for  every  10  square  feet 
of  water-heating  surface,  and  was  ex- 
pected to  work  at  1000  horsepower  a  good 
portion  of  the  time.  Artificial 
draft  was  used  and  it  was  possible  to  ob- 
tain a  draft  of  -".•  inches  of  water  in  the 
smoki 

At  t!i,  f  the  chain  grate,  in- 

stead of  a  water  hark  or  a  brick 
vertical  or  slightly  inclined  common  grate 
was  used,  against  which  the  unconsumed 
eke  would  accumulate,  and  tinder  which 
the  ash.s  u  ,„],]  ,,,,.,  an,i  fan  llpon  the 
ashpit  floor.  Difficulty  was  found  in  mak- 
ing the  coke  accumulate  uniformly  and 
the  ends  of  this  grate  were  frequently 
bare. 

The  boilers  were  started  gently  and 
1  at  high  capacity.  After 
about  two  weeks  a  number  of  the  tubes 
began  to  leak  at  the  lower  ends.  They 
were  expanded,  but  shortly  began 
again,  and  this  process  was  repeated  until 

Hired  that  thi 
not  be  further  expanded.     They  wi 
removed   and    new   ends   wer.     welded    on, 
but  after  a  comparatively  short  time  they 
leaked   again       The    leaks   were   more   on 
the  hack  half  of  the  boilers  than   on   the 
front.     In  winter  when  a  nearby  doi  r  in 
the  building  was  open  and   cold  air  blew 
on  the  vertical  grate,  when  the  ends  of  the 
grate    were    bare,    the   leakage   would    in- 
crease.    After   learning  how  to  keep   the 
vertical    grate   covered,    and   keepi 
door  closed,  the  general  troul 

Knowing  the  sensitiveness  to  dirt  on 
the  crown  sheet  of  vertical  fire-tube  boil- 
ers, as  the  design  permitted  access  to  the 
interior,  these  crown  •  sheets  were  ex- 
amined and  found  to  be  clean.  Thinking 
that  possibly  some  invisible  oil  had  en- 
tered the  boilers  in  some  way,  one  of  the 
boilers  was  boiled  out  with  caustic  soda, 
but  with  no  effect. 

[Tii    opinions  of  several  boiler  experts 
tained,  but  they  differed  and  wen- 
unsatisfactory.      One    thought    that    the 


workmanship    w.,s   | r.   an.  tlur   that    the 

design   was  thi 

Another  thought  thai  the  I 

them. 
Spring    Hill   coal   1 1   \ 

used  al  i  bj   New  R 

from    West    Virginia.      With    th< 
Hill    coal    the    low,  1 

quick!}     becan  with    clinker, 

and  were  finally  closed  by  it  and  a  little 
later  the  clinker  would  hang  in   si 
No!  all  of  tl 
would    be   closed,   bul    this   was   tl 
with  a  large  proportion   of  them,     \\  ith 
Xew    River  coal   there   was   less   trouble. 
Spring    Hill   coal   was   satisfactory   under 

'  '1  boilers  and  never  pi 
over  the  tubes;  in  the  vertical  boilers, 
however,  the  incrustation  was  SO  hard 
that  it  had  to  be  removed  with  chisels. 
11ns  incrustation  wa 
earthy  mattei  inji  ted  bj  the  draft 
against  the-  tubes  and  tube  plate  and 
1  by  the  comparativi  1.  I  ..v. 
temperature  of  the  metal.  In  the  hori- 
zontal boilers  it  falls  to  the  bottom  of 
the  setting  before  it  arrives  at  the  tubes. 
In  water-tube  boilers  it  can  be  Seen  ad- 
hering to  the  lower  tubes. 

of  this  incrustation  prob- 
ably furnishes  the  explanation  of  the 
tube  leakage.  As  a  large  proportion  of 
the  tubes  became  stopped  up  the  otl 
had  to  pass  all  the  hot  gases,  the  water 
about  their  ends  was  probably  driven 
away  and  they  became  very  much  over- 
heated, causing  them  to  over-expand,  to 
become  upset,  and  at  some  later  time, 
when  they  became  cooler,  to  be  loose  in 
the  holes. 

As  a  last  resort,  when  it  seemed  as 
if  the  boilers  must  be  consigned  to  the 
heap,  someone  suggested  that  to 
lengthen  the  firebox  and  raise  the  boilers 
by  the  amount  of  the  extension  might 
cure  the  trouble.  One  boiler  was  thus 
altered,  started  August  31,  190S,  and  run 
at  the  estimated  rate  of  1  too  horsepower 
2-1  hours  per  day  for  some  three 
months,  without  the  slightest  leakage,  al- 
though the  tubes  were  very  thin  from 
over-expansion.  The  other  boiler  was 
then  altered,  and  started  February  25, 
1909.  When  the  first  boiler  was  worked 
at  the  estimated  rate  of  1100  horsepower 
it  consumed  84.000  pounds  of  Xew  River 
coal  in  _>4  hours,  burning  it  at  the  rate 
square  foot  of  grate 
■  boiler  has  baked  up 
to  the  time  paper. 

Thi  !i  the  grate  to  the  tube 

plate  is  now  12  feet  2",  inches.  There 
is  some  incrustation,  but  it  is  light,  brittle 
and   <-.  mhI  can   be  bit  wn   off 

by  a  rotating  multiple-tube  blower  in  the 
smokebox.  The  tubes  are  conveniently 
and  quickly  blown  in  this  way  every  three 
or  four  hours. 

The  boiler  plant  at  this  mill  consists  of 
Babcock  it  Wilcox  boilers.  90-inch  hori- 
zontal return-tubular  boilers,  and  the  two 
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1'he   rear 

the  back   end, 
silj  removed  without  incon- 

t'or  the  smoke  flues  and  economizer, 
which  with  other  types  of  boiler  would 
have  been  placed,  in  this  case,  with  diffi- 
culty. 


during    these    trials.       The    best 
furnace   result   occurs   when   the   i 
burned  to  COa  with  as  little  surplus  air 
as   practicable.      In 

and  some  CO  was  nearly  always 
found.  It  was  impossible  to  get  any  bet- 
ter combustion  for  reasons  which  1  do  ni  I 
know.     Experiments     will     probably     be 

ascertain  this  and  overcome  the 
trouble.      It   might   disappear  with  another 

kind  of   stoker. 


500.     This  could  only  be  done  by  rcduci 

the  grate  area. 

An  interesting  result  of  tl 
the  superheat  was  the  same  at  all 
power. 

Returning      again     to      the      matter 
clinker  mi   lulu 
which    burn   anthracite,   and    I    111 

of    the    l'.<  >.tnn    S 
railroad    which    burn    coke.      In    the   lair 
case  coke-burning  locomotives   cannot  j 


REPAIRING    A    LEAKY    VERTICAL    FIRE-TUBE  BOILER 


After  these  boilers  had  been  operated 
long  enough  to  show  that  they  were  re- 
liable and  a  good  investment,  it  was  de- 
cided to  test  one  of  them,  with  the  results 
given  in  the  accompanying  tables. 

While  the  evaporation  is  good  it  is  not 
satisfactory.  The  function  of  a  boiler  is 
to  absorb  the  heat  generated  in  a  furnace. 
The  furnace  efficiency  may  be  poor  and 
the   boiler   efficiency   good,   and   that   was 


That  the  boiler  efficiency  was  good  is 
evident  from  the  low  temperature  of  the 
escaping  gases,  when  developing  over 
1000  horsepower,  which  is  at  the  rate  of 
less  than  5  square  feet  of  water  surface 
per  horsepower.  It  will  be  noticed  that 
the  evaporation  was  best  on  combustible 
when  the  boiler  was  operated  at  double 
its  rated  horsepower.  It  was  found  im- 
possible to  keep  the  horsepower  down  to 


used  on  long  runs,  but  whether  a  1 

finality  of  coke  would  be  more  ■ 

I    do   not    know.      Professor   Dentor  ia» 

informed  me  that  clinker  accum 

the  boiler  tubes  of  a  transatlantic  si  m- 

ship  on  which  he  was  a  passengei 

an   extent   that   men   were   sent  int<  tlie 

combustion   chambers   to   remove  it.  "e 

also    referred    to    a    Manning   boile  on 

which  this  trouble  occurred. 


ember  ,?o.  1909. 


P<  »\\  ER  AND  THE  ENGINEER. 


899 


Another  Butt-Strapped   Joint    Failure 

Is    the    Butt-strapped    Rivet    Joint    a    Cure    for    the     Hidden    Crack  ? 
The  Second  Case  within  a   Year  of  Failure  of  a   Joint  of  This  Type 


boiler  rupture  of  more  than  usual 
est,  which  very  fortunately  did  not 
t  in  an  explosion,  recently  occurred 
he    plant    of    Hotchkiss    Brothers    & 

manufacturers    of    wood    trim,    at 


the  mill.  The  water  came  from  th< 
hand   side   of  the   shell   over   the   grate,   at 
such   a   rate   that   the   fire   was   drawn   and 
1    had   collected   t"   a 
depth   of  about   mX   inches   in  the   ashpit. 


Ii    was    ■  abandon    tin' 

i-   an. I   a   new   one   was   in   | 

Through   the   courtesy   "i   \V. 

V     Hotchkiss    we    were    able    to    take    nu- 
merous   measurements    shov 


..rrington.    Conn.      At    four    o'clock    on     The    trouble    was   assumed    to    :  |      tour   of   the    shell   in   the    vicinity   of   the 


< 

5 

7                        8 

•rev*. 

- 

„  Crick 
-5H" 

— -aw-"--* 

*—&£—■ 

I 

—  -Ift^-- 

-    1:1    - 

m- , 

': 

1                   4 

6 

7                         8                 1*™* 

OWING  THE   DEVIATION   OF   THE   SHELL 
FROM    A  TRUE   CYLINDFR    AT   THE 
RUPTURED  JOINT 


FIG.   2.     SHOWING   LOCATION   of    PLANES    IN    WHICH    THE    DISTORTIONS 
SHOWN   IN   FIG.  .5  WERE   Ml 

by  a  leak  along  the  calking  edge  of  a  cracked  seam  and  also  of  the  other  seams, 
seam,  and  a  boilermaker  was  secured  to  The  hoiler  was  built  in  [895  by  the 
make  the  necessary  repairs  so  that  the  Cunningham  Iron  Works,  the  stamps  on 
boiler  might  he  put  in  service  the  fol-  all  of  the  shell  plates  being  "Central  Iron 
lowing  day;  but  when  the  brick  covering  Works  Fire  Box  Steel  60,000  T.  S.  liar- 
was  removed   in  the   vicinity  of  the  leak  risburg." 
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FIC.    I.      DETAILS    OF    THE   TRIPLE-RIVETED    BUTT-STRAP    JOINT  WHICH    FAILED 

"i  afternoon  of   September  21,   the   fire-      it  was  found  that  the  water  came  through  The    shell,    which    was    made    in    three 

m:  noticed  water  running  down  the  side     a  crack  in  the  solid  plate  along  the  outer  courses,    was    17   feet   2   inches   long  over 

of  the   units   of  a   battery  of  two      row    of  rivets  below  the  butt  strap  of  the  all,  and  66  inches   inside  diameter  at   the 

'  d-tubular  boilers  used  to  operate      longitudinal  joint  which  was  triple-riveted,  end    courses.      There    were    seventy-nine 
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DEPARTURES   FROM    CIRCULAR    SECTION 


MEASURED  ON    PLANKS    INDICATED 


.     1    Ml 
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ich  'ill    -   16  feet  long  ami  the  brac- 

ubes  consisted  of  five  1.5- 

hrough    rods    with    upset 

The  pported    >n  the 

1^   walls    -■■       hi-   1 1  -•  brackets, 

of  these  being    tttached  to  the.  shell 

ix   13  16-inch   rivets,      rhe   shell  and 

is    were    both    of    \s-inch    thickness, 


planes  marked  1  to  8 

linns  of  points  1  to  4  on  thi 

being  also  indicated  in  Fig.  1.     Tin-  points 

on  the  front  course  wer< 

regular  distances  1-  shown,  on  account  of 

the   interfereiv  .   manhole  and 

bracket    with    more   evenly    spaced    posi 

tions.     Point  7  was  selected  on  I 


nil  ULS    OF    FORM    FOR     MEASURING    DISTORTION 


the  rivets  all   13/16-inch  in  diameter, 
bed    about   67/16   on    the   outer    rows 
37  32    on    the    inner    rows.      Fig.    1 
of   straps   and   the 
the  location  of  the 
k.  which   is  also  illustrated   in   Fig.   5. 
of  the  rupture  was   -'.;  inches 
it  commenced  7!s   inches  in   front  of 
line    of    girth    rivets    connecting    Un- 
it  and   center    courses,    and    extended 
an!   the    front    from    this    point.     The 
•  not  in  one  continuous  line  but 
a  break  near  the  center  of  its  h 


course  because  it  represented  the  point 
of  maximum  divergence  from  a  true  cyl- 
inder "ii  this  course. 

The  method  used  for  measuring  the 
contour  at  the  several  points  i-  illustrated 
in   Fig.  6,  the  form  used  consisting  ol   a 

board  which  had  ends  about  four  inches 
long  sawed  to  a  radius  of  .i.i\s  inches, 
this  being  the  radius  of  the  outside  of 
the  cracked  course.  Between  these  ends 
a  curve  of  35  inches  radius  was  ac- 
curately cut.  and  the  distance  between 
this   curve    and   the    shell    was    measured 


Fig.  3,    Notwithstanding  the  fact  that  ibis 
tnned  about  :  the  cir- 

i   the  shell,  it  was  not   long 
enough    in    reach    entirely    over    the    dis- 
im.  This 
is   shown   by   the   fact   thai    son*    of   the 
con  ton  1  -  1  immence  witl 

tions     "i  ,11     inch     in  -1  1 

would    have    done 
if   iIr-    shell    had    been    true    to    form    at 
ints     where     the     board     templet 
n  sted   upon    it.      I  ig     |     ' 
mur  of  the  shell  acn 

scale    in    the    respective    planes    indicated 

in     Fig.    2.    To    ascertain    if    the    -hell 

id,    numen  ius 

ments    \\<  re    made    1  m    different 

iway    from    the 

seam-,  and  at  none  of  these   points  was 

ti     more    than 

an    inch     from    a    true 
It  will  be  noted  in  Fig.  3  thai  thi 
est  variation  from  a  true  cylindrical  form 
is    in    the    plane    ,?-,?.    •>("    Fig.    -',    which    is 
-  ack. 
\\  lull-   the  scam  on  the  rear  o 
very  much  out   of  true,  as  shown  by  the 
contours  at   point-  7  and  8  of   Fig.  3,  it 
will    be    noted    that    it    is    not    one    sided 
like   the   seam   of   the    front   course,    but 
that  the  de\  iatii  >ns  fn  im  a  true  1  h        are 
symmetrical    with    respect    to    the    strap. 
The     extreme     variation,    as     shown     in 
plane    7.    was  a     very    short 

length    of    shell,    not    more    than    7    or   S 

b  ng.      The    fact    that    thi 
on  the  front  course  was  consideral 

]il  be  noted  by  sighting  along 


kdl 

' 

f    1 

' 

?3-IXCH    CRACK 


fh;.  o    metho  int.  the  iustortion 


th  ends  of  the  crack  at  this  point  over- 

k|  ng  each   other   as    shown    in    Fig.    5. 

hile  the   formation  of  this  crack  had 

xtended  over  a  long  period  of 

'  nal  breaking  through   was  very 

-   evidenced  by  the   severe   leak- 

d   at    once   by   the    failure.      The 

f  the  shi  11  v. .  -   measured  in  the 


with   inside   calipers,  as   shown   in    Fig.   6. 
The    board    form    actually 
the  measurements  with,  however,  was  of 
much    greater   length    than   that    shown    in 
this  view.     The  dimi  he  bi  iard 

form    are    given    in    Fig.    4.    the    points 
marked   1    to  0  in  this   figure  correspond- 
ilarly   numbered    points    in 


'!   just  below  the  outer  butt  strap, 

;  .;    |  ■ 
the   middle   of  the   crack. 

This  boiler  had   been   in   use  about    1  j 

years  at  a  pressure  of  00  to  100  pounds. 

The     efficiency    of    the    seam     was    875^ 

per    cent,    and,    using    the    stamped    ten- 

as    a    basis    pf   call 
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::   had  a   fact  of  prac- 

tically    six     when     carrying     100    pounds 
:king    of    this    sheet 
be     attributed     to     undue     strain. 
failure  in  New   Eng- 
1  butted  an  dstrapped  joint  which 
■:r  knowledge  in  about  one 
time,  the  previous  one  being   that 
of   the  boiler,   described    in 

I  this  year. 


Efficiency  Tests  of  Lubricating 
Oils* 


By  Prof.  Frederick  II.  Sibley 

The  t  d   in   this  paper  were 

made    at    the    Case    School    of    Applied 

Cleveland,  O.,  and  had  for  their 

a.     To  determine   the   relation   between 


bable  that  if  tin-  load  selected  is  a 
suitable  one  for  a  given  oil  then  the  fric- 
t :■  'ii  will  increase  if  the  viscosity  is  iu- 
be  U"  positive 
relation  established  between  the  viscosity 
and  the  wearing  qualities  of  oils. 

The  apparatus  used  in  tl 
the   Benjamin  machine  shown  in   Fig.   1. 

The  pulley  P  on  the  shaft  Ii  is  driven 
from  a  countershaft,  having  tight  and 
loose  pulleys.  The  journal  /:'.  upon  which 
the  tests  were  made,  is  S  inches  long  and 
.-,.-.:  inches  in  diameter.  Around  the 
journal  lits  a  babbitted  sleeve,  which  is 
split  in  the  middle,  the  upper  half  having 
oil  grooves  diagonally  across  it  and  in- 
tersecting in  the  middle  in  the  form  of  a 
letter  X.  At  the  intersection  of  these 
grooves  is  the  hole  for  the  admission  of 
oil.  The  lower  half  of  tin-  sleeve  is  with 
out  oil  grooves.       The   sleeves  arc  held   in 


tests  |,\   compressing  them  to  a  length  1 

Ins,   observing  the   load  and  the 

making   this   length   the   same   for   all  tl> 

I  lie  lever  arm  ()   was   f,i  ; 
the    upper    block    and    its    outer    end    WJ 
fitted   with,  a   Knife  edge  which   1 
a     scale     pan.     The     lubricant     was     f( 
through   a   sight-feed   oil   cup  at   .1/.     Tl 
temperature    of    the    bearing    was    detei 
mined    hv    means    of   a    thermometer   it 
serted  in  an  oil  well  at  .V.     The  machil 
was   driven   bj    an  electric   motor  and  tl 
lent     practically     constant    at    51 
revolutions    per    minute    by    means    of 
water  rheostat. 

The  tests  were  conducted  as  follow 
great  care  being  taken  to  keep  the  B0I 
ditions  as  nearly  constant  as  possible  fi 
all  the  oils:  The  journal  and  slee\e  we 
first  cleaned  with  coal  oil  (kero 
rubbed  dry  with  waste.  The  machine  w 
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and   the  wearing  and  lubri- 
cities of  the  oils. 
1  determine  the  effect  of  the  con- 
ts  of  the  various  oils  on  the  lubri- 
<  ,-ting  qualities. 

Twenty-two  oils  were  tested,  the  meth- 
rocedure  being  to  find  the  chemi- 
cal composition  and  each  oil 
and  then  to  use  it  as  a  lubricant  in  a 
journal  bearing.  The  temperature  and 
frictional  resistance  were  observed  for  a 
given  length  of  time  under  a  known  Ii  ad 
and  speed.  Previous  experiments  have 
left  the  question  of  the  relation  between 
and  friction  rather  unsettled,  but 


let  of  il  paper  read  before  the  Amer- 
ican   Society    of    Mechanical    Kngin 


position  on  the  journal  by  the  cast-iron 
blocks  F  F.  A  collar  at  the  back,  next 
to  the  bearing  C,  and  a  washer  and  nut 
in  front,  prevent  an  endwise  motion  .if 
the  collar  and  sleeves,  while  allowing  free 
rotation.  The  load  is  applied  to  both 
sides  of  the  journal  at  the  Same  time  by 
compressing  the  springs  when  the  nuts  at 
the  top  of  the  springs  are  screwed  up. 
Under  ordinary  working  conditions  the 
load  is  applied  to  but  one  side  of  the 
journal.  These  experiments  therefore  do 
not  conform  to  actual  conditions  of  pres- 
sure and  wear,  but  as  the  results  are 
comparative  they  are  as  fair  to  one  oil  as 
r  in  this  respect, 
•■rings  were  calibrated  before  the 


then  put  together  and  the  factor  kii"' 
in  these  tests  as  the  lever-arm  const; 
was  determined.  This  was  found  by  re 
ing  the  knife  edge  K  on  the  scale  r 
and  rotating  the  journal  first  to  the  rif 
ami  then  to  the  left  with  no  compressi 
in  the  springs.  The  average  of  tin 
readings  gave  the  constant  weight  of  I 
arm  on  the  scales.  Then  the  frictioi 
resistance  of  the  machine  at  any  inst; 
was  measured  by  the  difference  betw( 
the  scale  reading  at  that  instant  and  1 
lever-arm  constant.  After  the  const; 
had  been  determined  the  springs  w 
screwed  down  to  a  length  of  I T 
giving  a  load  of  1302  pounds  for 
whole    hearing. 
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r  oil  cup  w;is  partly  filled  and  the 
rpt  at  a  constant  level  to  keep  the 
constant  at  eight  drops  a  minute, 
machine  was  then  started,  and  tem- 

urc    ami    scale    readings    wire    taken 
ten  minutes.      The  oil   feed  and  the 
of   the   machine    were    k> ipt 
t  constant.     At  the  end  of  tw 
iil    supply    was    shut    off    and    the    run 
■Bed  under  the  same  conditi 


the  friction  and  temperature  of  the  bear 
in-  indicated  that  the  oil  had  given  OUt 
l'lie  1.  ultS  of  the  tests  are  shown 
graphical!}  in  li^s.  2,  ,i  and  4.  The  In  ri- 
zontal  scale  shows  the  time  ill  hours  from 
beginning  to  end  of  test.  Tin-  full  lines 
refer  to  the  bearing  temperature  on  the 
d  scale,  and  the  dotted  lines  re- 
fer to  the  coefficienl 
the   left. 


The    coefficient    of    friction    from    which 

rted  line-  were  plotted        journal 
load      For  the  machine  used 
in  these  tests,  this  equation  1"  1 

Coefficient  of  friction  — 

In'ir  firm 


(Mali  reading— It  verarm 


Ht/oj.s  <if  j.'lirii.ll 


llHlii 

The    scale    reading    is    taken    from 

if  the  test;  tin'  lever  arm  constant 
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Time  in  Huura 
FIG.   4.     CURVES   OF   FRICTION    AND  TEMPERATURE  OBTAINED  I 
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nachine; 

nal  was 
here  the 

nd    I 

i  61 
=  0.024   x    1 


* 


ing  the  know  1 
Bficient   of    friction   wns   calculated 
for   intervals    of    10   minuti 
'  ■    time  of  the  r>  1 

■  chemi- 
cal tests  together  with  the  data  not  shown 
in  the  diagrau  2,  3  and  4.    The 


temperature      The   viscosities   were   taken 
n  nt   temper. it 

take   them   all   at   the   same 
temperature.     The  vis       it)  ol  an  oil  like 

cample,   if  taken   al 
perature  of  21  rould  not   fairly 

thai   oil,  as   it 
,-er    intended    to   be    subjected    to 
such  a  hie.li  temperature. 
The  n    number,"    column 

of  potas- 
sium  hydrate   that    will    be   taken    up   l>> 
one  gram  of  the  oil,  that  is.  the  number 
of  milligrams  of   K<  >l  [  pei 
that  would  be  retrain 

an  engine  cylinder  al  a  high  pressure  and 
temperature   an   oil   may   becomi 

nd  the  fatty  acid  being  liberated 
will  attack  the  metal  of  the  cylinder.  It 
follows  therefore  that  the  higher  the 
saponification  number  of  an  oil,  the  great 


son  why.  some  of  the  nils  in  these 
broke  down  early  was  because  the 
was  too  h<  avj    for  them. 

( til    No.    21    contained   paraffin   and 

injur 

lubricating  quality  of  the  oil 

the  chat '    foi    thai  1  ill,   1  ig     | 

Oils    No.     iS.     H).    21    and    J^    are    ii 
vidua!    hydrocarbons    separated    by    I, 
continued      fractional      distillation      fi 
P<  nnsj  Ivauia   and  'I  exas  1  ils.     flu 
1      I i ,  may    be    regarded 
the    larger   portion    of   the    const 
lubricating  oils  as  madi     from   ci  ide    pi 
1  he  higher  viscosit; 
1  .     which     are     rclativcl) 
;en,    is    shown    in    the    table.      I 
fessor    Mabcry    has    been    led    to    bel 
from  his  examination  of  different  varii 
of   petroleum   and   the    -.  pal  ition 
vidual     hydrocarbons,    that     in    oils 


TABU    1     CONSTITUENTS 

AND    DETAIL   OF  TESTS 

Ki.nd  or  Oil' 

Pkinc  m'al  Constituents 

Specific 
Gravity 

< 

S       * 

5*1 

x  l  9 
8  «  5 

OQ 

VlSCOBITT 

s 

ft, 

Oil  Feed 
(8  drops  per  mi 

"' 

Endurance  "  i 

N 

Hours 
Feed 

Max. 

Coef. 

Max. 

Temp. 

Hours 
Run 

Max.    * 
Coef.    • 

Pure  castor  (vegetable  source) 

15B 
30B 
1MB 
26. 6B 
20B 

22B 

34B 

181 
300 
324 

0 

0 

10 
0 
53 
18 

18 

25 
19 

19 

19 

19 
30 
0 
0 
0 

(l 

104  at  210° 
192   at      70= 

2 
2 

2 

2 
2 
2 
2 

2 
2' 
2 
2 
2 

2 
2 
2 
2 
50m  +  50m 

; 

0.0467 
0.0212 
0.0278 
0.0373 
0.0656 

0.0496 
0.0156 
0.0278 
0.0335 
0.0457 

0.0723 
0.0694 
0.0429 
0.0769 
0.0533 

0.0515 
0.0581 
0.0241 
0.0326 
0.0439 

0.0297 

0.1035 

Hi.. 
113 
1..I 
lJf, 
146 

186 

111 

130 
121 
129 

170 

178 

129.5 

182 

187.5 

152 

172 
126 
134.5 
144 

140 
116 

2.55 
3.30 
2.24 
3.06 

1.10 

2.50 
2.55 
1.48 
3.12 
3.35 

4.35 
3.30 
3.27 
4.10 
5.40 

1.30 
5.20 
2.30 
4.35 
2.15 

1.20 
3.00 

108  at  150° 
163  at      70° 

0.0561  m 

til. 

a 

So    *  r? 

z  z  -  ~ 
536 

<„  Hm 
'  'n  Hm-i 
Cn  Hjn-* 

Cn  Hjn 
Cnllm 

378 

4:<2 
400 

• 
394 
230 
197 
199 

318 
310 
203 
284 
309 

228 
382 

0.1109 

5 

472  at     70° 

123  at  212° 
86  at  70° 
Low 

480  at  70° 

360 

483 
347 
200 
145 
168 

267 
258 
179 
246 

178 

.205 

285 

0  lis:; 

7 

Capitol  cyl.  No.  32790 

ii  0977 
0    L308 

8 

1  :.rva.l  cutting  No.  1    . 

0  0619 

10 

15°  cold-test  lub.  No.  18 

27B 

12 

28. 6B 

29. 6B 
28. 6B 

29. 4B 

.    SB 

0.86  labs. 

11    Sl.sal, 
0.923abs. 

135  at  210° 

105  at  210° 
130  at  210° 

120  at  250° 
125  at  210° 

37 . 6  abs. 

87.  1  abs. 

75.3  abs. 

37  6  aba. 
37  6  abs. 

II  1)711 

13 

14 



ii   1430 

16 
17 
18 

Summer  lub.  No.  38 

Amer.  valve  No.  17 

n  0817 
n  0704 
0.0610 

19 

Pcnn 

0.0581 

W 

21 

?? 

0.861abs.          0 

ii   10 

1  Nos.  4  to  17  inclusive  are  standard  products  made 

constituents  of  the  oils,  shown  in  col- 
umn 4.  bj  distillation,  each 
constituent  having  a  different  temperature 
at  which  it  separated  from  the  oil.  The 
ach  oil  having 
arbon  radicals 
with  the  n,  and  thus  to 
determine    the    relative    effect    of    these 

The  sp 
Eaume    and    is    determined    by    the    for- 
mula : 

1 r 130  =  degrees  Baumc. 

specific  gr>: 

The    viscosity    was    determined    with    a 
Saybolt  It   h   expressed  in 

the  number  of  drops  per  minute  that  will 
pass  through  a  given  orifice  at  a  definite 


from  Ohio  and  Pennsylvania  products. 

er     the    quantity     of     acid     that     may     be 
'lack   the   cylinder  walls. 
It    can     hardh     be    said    that    thi 
show    any    definite    relations    between    the 
and  the  wearing  and  lubricating 
qualities  of  the  oils.     They  are  interesting 
rather    as    showing    the    behavior    of    the 
particular   oils   in   question    in   comparison 
with     the     relatively     familiar     examples 
numbered  1.  2  and  .5.     ["he  viscosity  of  an 
affect    its    lubricating    quality    in 
that   if  the  oil   i-   adapted  to  the   load   put 
upon   it.   then   the   lower   its   viscosity  the 
better    lubricant    it    will    be.      With    heavy 
rk  will  lie  absorbed  in  over- 
coming the   internal   resistance  of  the   oil 
itself.     The    load   should   conform   to   the 
character    of    the    oil,    a    light    oil    being 
Me    for   a   heavy    load.      The    rea- 


those  of  Nos.  4  to  17  nf  the  table 
general  compositii  >n  is  represi  nted  b 
scries  C„  //„„,  C„  //„_,.  They 
doubtless  contain  smaller  amount: 
hydrocarbon  poorer  in  hydrogen. 


The  United  States  Civil  Service  ' 
mission  announces  an  examination 
December  15,  1909,  to  fill  two  vac. 
in  the  position  of  assistant  engine 
$1080  each,  National  Musi 
sonian  Institution.  The  subjects 
«  .  ights  are  as  follows  :  Letter  WI 
10;  practical  questions  in  mechanka 
electrical  engineering.  65;  experien 
mechanical  and  electrical  engine 
work,  25.  The  application  form  is 
1093. 
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Capacity  More  Than  Doubled  and  Cost  of  Operation  Decreased  30  Per 
Cent.  l>\  the  Addition  of  a  Low-pressure  Turbine  to  a  Condensing   I 

Meeting  of   Mechanical  Engineers  at  Boston 


gincers   1  f    Boston   and   vicinity 
ut   250  attended  a 

.cting  "ii    Wednesday   evening,    Novem- 
eld    under    the    aus] 
rubers   of   the    American    Society 
nicaJ   Engineers,  and  di 

■  f   the    low  pressure   steam 

Pn  if     [1       N     H    Mis,    who    oc- 

pies  the   chair   of   mechanical   engineer- 

|   at    Harvard    University,    in    opening 

ting     announced     that     the     next 

a  . uilil  be  devoted   to  a  con 

effect  of  superheated  steam  on 

fittings   and   that   at   the  January 

they   hoped  to  entertain   the   next 

•  of  the  American  Society  of  Me- 

II.    Westing- 

gether    with    the    vice-president, 

,nd  other  members. 

rst    speaker    of    the    evening    was 

Stott.  superintendent   of  motive 

the   Interborough   Rapid    Transit 

of  N\\v   York,   who  told  of  the 

htained  by  attaching  a   low-pres- 

ine   to   one   of  the   jooo-kilowatt 

the     Fifty-ninth     street    station. 

lit    is    driven    by    twin-con 

Manhattan    type,    having 

42   and   86   inches    in    diameter, 

per     minute. 

d     for     100    per    cent,     overload 

Me    of    carrying    8000    kit 

isly,    with    a    rise    in    temperature 

grees    Centigrade.       It    was 

able,   however,   to   run   it  at   this 

as    the    engine    under    this    load 

bing    over    20    pounds    of 

-  kilowatt-hour.     An   increase   in 

ity    of    the    station,    which    was 

■  -,   could  be   effected   by   putting 

•nal    units    of   either    the    piston 

ine    type,    but    the    addition    of    a 

■  ire  turbine  to  the  existing  unit 
not  only  give  the  required  in- 
•'  capacity,  but  would  improve  the 

This  consideration   led  to  the 
n    of    a    Curtis    three-stage    tur- 
:  -x>  kilowatts  capacity,  taking  the 
■team    from   the   two   compounds 
1    the    unit.      The    reciprocating 
is    run    under   a   fixed   back    pres- 
unds   absolute,   al- 
ii   variable    back    pressure    would 
beuore    efficient,    and    will    be    used    in 
-tallations.     The   reason   for  the 

■  ractice  is  that  some  riveted  ex- 
e,  which  was  on  hand,  was  used 

loithe  present   installation,   and   it   was 

be  so  leaky  as  to  affect  the  vac- 

■     prejudicially     when     the     pressure 

as  allowed  to  fall  below  that  of 

-phere.  A  separator  was  installed 


between  the  engine  and  turbine  to  elimi- 
nate the  oil  and  moisture.  which 
amounted  to  about  10  per  cent.,  which 
arator  did  not  separate.  It  was 
filled   with   innumerabl  md    they 

put   in  some  more,  which  did  not  improve 
it    very    much.      The   bailies    then    began    to 

loose,    with    the    result    tl 
d   like  a   boili 
The    baffles    were    finally    removed    alto- 
gether,  with   an   improvement   in   the   effi- 

f  5  per  cent.  The  whole  secret 
is  the  supplying  of  a  cham- 
ber large  enough  to  protect  the  water 
as  il  is  dropped  out  of  the  steam  and 
allow  it  to  be  removed  by  a  pump.  They 
are  pull:  i    in   length  and 

8   feet   in   diameter.     The  turbine   has   no 
governor    except    the    emergency,    the    al- 
ternating -  erator  keepit 
maticall]    in   step   with  that   of  the  main 
unit.     The  machine  is  electrically  coupled 
by  means  •<{  the  leads  of  the  engine  gen- 
erator.     All    they   have    to    do    is    to    -tart 
the    turbine    generator    as    an    induction 
motor,     and  the     bad     is 
synchronized  and  the  engine  steam  is  go 
ing  to  the  turbine,   the  turbine   gi 
will    take    some   8    per    cent,    of    tl 
As   the    total    load    is    increased,    the    load 
more    equally    distributed    be- 
tween  the   two    units,    and    when    a    total 

i  1500  kilowatts  is  reach 
one  carries  approximately  7500.  The  sta- 
tion is  upon  railroad  work,  with  a  plus 
and  minus  variation  of  15  per  cent,  in 
load,  lasting  from  a  few  seconds  I 
eral  minutes.  It  is  very  important  to 
get  rid  of  moisture  in  the  steam  which 
goes  to  the  low-pressure  turbine,  a-  its 
effect   is  doubled,  due  to   friction.' 

The   atmospheric  relief    valves    have   to 
10   pounds   above 

mospheric   pressure,   and   the   large   valves 
under  this   pressure   gave   a   great 
trouble   by    chattering       \s    soon    as    the 
chattering  commenced,  of  course,  the  vac- 
uum  went   to   -. 
The  rest   of  the   story  is  practically  all 
and    is.    the-    ■ 
Twenty  from    four    to   twelve- 

each  had  been  made ;  the 
service  condenser  in  the  base  of  the  tur- 
bines enabled  them  to  recover  all  the 
steam  furnished,  and  it  was  weighed 
upon  a  20-ton  scale,  capable  of  » 
to  one-half  pound,  checked  by  a  Venturi 
meter,  which  was  not,  however,  found  to 
be  satisfactory  for  the  service.  Allow- 
ances were  made  for  the  water  tal 

separator.     The  net  effect   of  the 
addition  of  the  low-pressure  turbine  was 


an    improvement    in    economy    of    23    per 
cent.,   and    a   doubling    I  f   tin-   Output. 

ening  out  of  the  efficiency  curve  of  the 
combined  units,  which  varies  only  0.4  of 
a  pound  between  9000  and  15,000  kilo 
utput,  the  poim  of  maximum  effi- 
ciency 1"  1,000  kilowatts  where 
imption  is  about  I,;  pounds  per 
kilowatt-hour,  ami  the  unit  may  be  run 
back  to  <kx>o  and  it]  1  without 
increasing  this  to  more  than  1,1.4.  In  the 
two    new    units    the    turbine    has    not    been 

altered,    but    the    generators    havi 

!  -o  that  the  point  of  maximum 
economy  vvill  be  at  14,000  kilowatts  in- 
of  at  12,000. 
They  are  able  to  turn  out  a  kilovvalt- 
hour  on  the  switchb  pounds 
1  I  coal,  in  luding  .ill  the  auxiliarii 
coal  has  a  thermal  value  of  about  14.500 
B.t.u. 

"As  a  matter  of  fact."  said  Mr.  Stott, 
"it  makes  no  difference  whether  we  in- 
clude the  auxiliaries  or  not,  because  we 
discharge  their  exhaust  steam  into  the 
separator,  whence  it  goes  into  the  tur- 
bine." 

While  the   improvement   in   steam   econ- 
omy  was   around   23    per   cent.,   the   total 
ment,     including     operating     ex- 
penses, which  lakes  into  account  the  sav- 
ing in  lab'-r,  lubricating  oil.  etc..  amounts 
30  per  cent. 
The  relative  operating  and  maintenance 
cost   of   the    three    types    of   units    stands 
now: 

iprocating  engines 100 

hi    turbines 77 

Combination   engine   and   tur- 
bine        7° 

The  speaker  allowed  that  the  steam  tur- 
bine was  about  10  per  cent,  more  efficient 
in  steam  consumption  than  the  recipro- 
cating engine,  and  offered  a  further  op- 
portunity for  saving  [3  per  cent,  in  labor, 
etc.  Another  source  of  saving  with  the 
turbine  was  the  possibility  of  using  the 
condensate.  With  the  piston-engine  units 
barometric  condensers  were  used,  and  the 
water  was  thrown  away.  It  is  not  much 
the  oil  out  of  steam, 
but  it  is  impracticable  with  any  apparatus 
which  a  metropolitan  station  can  afford 
to  install  to  get  it  out  of  the  emulsion  after 

Referred  to  the  Rankine  cycle,  the  ther- 
mal efficiency  of  the  combined  units  is 
almost  exactly  2.1  per  cent. 

In  a  condenser  the  transfer  of  400  or 
500  B.t.u.   per   square    foot    per  hour   was 


is  the  limit.     By  rearrange- 

■  .11.     per 

as  the  ratio  of  kilowatt  to 
r,    thus   allowing    for 
nal    losses,   the   con- 
•     per   indicated   horsepower   is   a 
drj    saturated 
■  hour      1  he  addition  of  the  tur- 
bine  has  resulted  in  an  increase  in  capa- 
25  per  cent. 
W.  L  R.  Emmet,  of  the  General  Elec- 
ders  himself  the  par- 
ent    of   the    low-pressure   turbine,   having 
paper    upon    the    subject    at    the 
ss   in    St.    Louis   in    190.4. 
The  installation  of  which   Mr.   Stott   h:i<l 
told   was   particularly   interesting  because 
1  ne-driven    units   were   the   largest 
which   had   been   produced   and    were   the 
immediate    pn  '    the    turbine- 

driven  unit.    One  of  the  best  point-  of  the 
-ure  turbine  is  that  it  is  efficient 
a  wide  range  of  load.    The  reason 
the  piston  engine  has  a  fi> 
city  in  the  low  pressure  cylinder,  and  just 
as   this   capacity   i-   past,   the   effi- 
ciency fall-  off  rapidly.     There  ar, 

verloaded    engines    in    the    world, 
and   they   run  a   great   deal   of   the  time   in 
rloaded    condition.      The    low    pres- 
sure  turbine  has  the  advantage  of  flatten- 
ing   the    load    curve    ami   enormously    in- 
l   the  capacity.     The  peak  capacity 
of  the  unit  in  question  had  been  increased 
id.ooo  kil  iwatts.     Another 
which  Mr.  Stott  had  mad- 
put  more  grate   surface  under  his  boilers, 
so  that  out  of  the  same  hoiler  plant  he  can 
get   a   great    deal   more    steam.      The   cotn- 
hined  result  is  that  he  has  easily  doubled 
the    capacity   of   his    station.      This    result 
accomplished  by  other  means   would  have 
,  a  kilowatt.     Everything  that  has 
under  $30.  and  prob- 
acy a   good   deal  under.     The   same   tiling 
ble   f  >r  anybody  who  has  a   -team 
engine  and  who  can  use  or  sell  electricity. 
In    Kansa^  City   he   had   examined   a   plant 
.-.  hich  would  co-t  under 
kilowatt  an  addition  of  40.000  kilo- 
uld  he  added  to  the  capacity.     At 
planl  where  the  same 
addition    can    be    made    for    slightly    less 
money. 

The  :  is  the  more 

in  the  high-pi  of  the  expan- 

can  complel 
through    the  lower   stages    where 
the  piston  engine  cannot. 

apt  to  think  that  their  en- 
nnot  he  run  noncondensing.    When 
the  combined  unit   under  consideration   is 
!    with    16.000   kilowatt-    on    it.   the 
-  load  than  that 
which  would  normally  be  put  upon  it  run- 
ning conden; 

There  are  \  admission  end 

of   the   turbine,   by   which   the   distribution 
of   the  tween    the   turbine   and 

oifton  engine  can  he  shifted  con 


POWER  AND    nil:  ENGINEER. 

As  a  rule,  you  can  put  hca\ 

noncondensing  engine-,  the  ample  expan- 
sion   in    the    second    cylinder    resulting    in 
[500  kilowatt  engine 
hi  Milwaukee  the  noncondensing  el 

steadily    improve. 1    111  »»  kilo- 

nsing     it     was     very     much 
at  J0O0  than   it   was  at   1500. 
The  installation  which  Mr.  Stott  had  de- 
scribed  was  an   example  of  the   simplest 
application     of    the     I  turbine. 

Where  the  supply  of  -team  is  intermittent. 
turbine    can    be    used. 
having    a    set    of    110  zles    through    which 
-team   can   be   supplied   directly    from    the 
boiler-,  or  another  source,  when  that  from 
the      intermittent      source      is      insufficient. 
Such   a   unit    at    the   plant    of   the    Illinois 
Steel  Company   i-   developing  a  kilowatt- 
hour    with     10    pound-    of    dry    saturated 
steam.     He   was   surprised  that   the   low- 
turbine  had  not  found  more  favor 
the  mills  of  New   England,  where 
there  ap|  ample  opportunities 

il  to  advant; 
II.    E.    Longwell,   of   the   Wc-tinghouse 
Machini  aid  that  the  low-pres- 

sure turbine  i-  110  new  thing.  In  the 
earliest  clays  everything  above  500  kilo- 
watts was  made  in  two  sections,  a  highl- 
and low-pressure  section,  often  with  a 
reheating  receiver.  The  two  shafts  of 
these  turbines  were  connected  with  a 
coupler.  It  wa<  with  many  misgivings 
that  the  Westinghouse  company  put  in  at 
Hartford  a  1500  kilowatt  unit,  the  first  of 
that  size  to  be  built  in  a  single  casing. 

The  disconnected  compound  engine  is 
nothing  new.  It  has  been  quite  a  usual 
thing  to  run  engines  in  one  portion  of 
p  upon  the  exhaust  -team  of  en- 
gines in  another  portion.  In  the  joining 
of  the  low-pressure  turbine  to  the  high- 
pressure  piston  engine  we  have  simply 
made  a  combination  of  old  and  well  known 
elenn  nt-. 

He  was  not  able  to  understand  why  the 
combination  of  piston  engines  and  low- 
pressure  turbines  should  be  so  much  better 
than  a  straight  turbine.  The  three-stage 
turbine  'lie   [nterborough  en- 

gine must  be  exactly  like  the  last  three 
lit  turbines,  and  the 
comparison  must  he  between  the  recipro- 
cating engine  and  the  two  initial  stages. 
If  the  addition  of  the  three  low  pressure 
ductive  of  such  excel- 
lent results,  why  would  it  not  be  better  to 
discard  the  low  pr- --lire  cylinder  of  the 
pi-ton  engine  and  add  the  two  initial 
stages  of  the  turbine.  Mr.  Stott,  in  sketch- 
of  the  engine 
e  blackboard  had  said  that  as  the 
the  efficiency  curve 
noncondensing  ran  into  and  blended  with 
the  condensing  curve:  in  commenting  upon 
which  Mr.  Longwell  -aid  that  it  looked  to 
him    lil  the    economy   of   an 

engine  by  putting  a  condenser  onto  it. 

Max  the     AJlis-Chalmers 

Compar.  the   low-pressure 

turbine    might,    in    light    of    the   previous 
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discussion,  be  deemed  of  universal  ap] 

cation,  cited  some  instance-  where 
use  was  not  advisable.  Hi-  company  i 
been  asked,  for  example,  to  put  a  1.. 
pressure  turbine  onto  an  enguu  exhau 
ing     under    a     pressure     of    seven    po 

absolute,  so  that  the  turbin 

in  at   -i\  or  seven   pounds 
the  pressure  of  the  atmosphere 

it    down    to    28    inches    vacuum.      Th 

i.  ,-t  i-  absolut  m  paper 

would   he   in    operating   th 

denser  effectivelj  with  all  the  leaks 
would  he  possible  on  a  low  preSSU 
inder  and  connecting  main  conta 
pressure  six  or  seven  pounds  les 
that   of  the  atmosphere. 

They  had  actually  been  asked  bj 
on     a     turbine     to     run     on 
geysers.     This  could   be   done  if 
water  could  be   so  confined  that 
bine  could  get  the  steam  off  frou 
it    would   take   about   50  pounds   oi 
to    a   pound    of    steam,    and    geyser 
not   usual    in   localities   where  powe 
in    demand. 

There   is   one   very  good    feature  of 
low-pressure  turbine,  in  additiot 
which     had     been     brought     forward, 
that     was    the    possibility    of    using 
dustrial    steam.   For    instance,    there   ■  I 
turbine   being  installed   in   a   rubber  ] 
where   steam   from   the   vulcanizi 
based    at    10    pounds    pressure    al 
atmosphere.     The  scheme  is   to  disch 
these  vulcanizers  into  a  receivei 
atmospheric  pressure,  and  the  nt 
vulcanizers  is  such  as  to  furnish 
tically    continuous    supply    of    -team    I 
the  production   of   1000  to   1200  kilow 
the    only    expense     being     for    1 
and    the    initial    cost    of    the    in 
Being    a    turbine    man,    he    hated    to 
..nulling     against     the     low-pri 
bine.      He   had    not    seen   a    single    -"1 
instance  in  which   figures  would  not 
the    steam    turbine    coupled    to 
engine   to   require   less   steam   than   1 
a    piston    engine    or    a    complete    tu 
working    through    the    same    rai 
there   are    cases   where   the   lov 
turbine     is     not    advisable.      Ik 
the   situation    in    New    England, 
Mr.    Emmet    had    complained,    ' 
to  the   fact  that  the  question   in 
tin-  production  of  power  in  mill  and 
ufacturing    establishments    is    not 
cheaply   it   can   be   produced?"   but, 
tely    reliable    and    flexible?* 
a    low-pressure    turbine    we    cat 
reliability,  but  we  cannot   --<  1   al!  ''" 
ibility.   for  we  have   robbed  tin 
tl„-  condenser  and  the  turbine  of  it'  1 
stages.     The   cost   of  power   pro 
an    industrial    plant   is   such  a   si 
that    whether   you    make   it   -'5   Per   nl 
more  or  less  does  not  cut  any  figu  at 
all.     The   thing   that   the   operating 
neer    demands    is    absolutely    contii  vis 
running  with  the  least  bother. 
One  of  the  cases  where  he  woul  not 
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e  the  use  of  a  low-pressure  tur- 
is  where  you  have  an  old  engine 
1  runs  by  the  grace  of  God  and  a 
tic  holts  such  as  you  see  illustrated 
ic  columns  of  the  technical  press 
I  the  title  of  "How   We  Patched- the 

der." 

ere  are  many  cases  where  engines 
unning  underloaded  instead 
d.  By  adding  a  condenser  to  the 
ound  engine  you  will  lower  the  mean 
:ive  pressure  at  which  the  engine 
is  its  best  efficiency.  This 
and   the   other   pain    is   that    directly 

0  the  condenser,  and  the  sum  would 
ore  than  could  he  gained  by  adding 
•-pressure   turbine. 

would     never    put    a     low-pressure 
M   onto   a   compound    engine    which 

1  not  be  run  condensing ;  that  is. 
c  the  steam  must  he  used  for  manu- 
ring purposes.  The  audience  was 
ted  to  take  this  statement  as  a  joke, 
Mr.  Rotter  explained  that  they  had 
lly  had  propositions  to  put  a  low- 
ore  turbine   in    series   with   a   piston 


bj    expanding    steam    from    the 
pressures    given    in    the    t\r-t    column    to 
28   inches   of   vacuum,     The    significance 

of   the   several   columns   is   explained    by 

imps.   The   values  given  under  the 

next  t .  ■  the  last  heading  are  the  number 

of  pounds  of  steam  which  would  he  re- 
quired by  an  engine  having  a  nonconduct- 
ing cylinder,  SO  that  there  would  he  no 
thermodynamic  losses  with  the  given  as- 
sumptions for  the  efficiencies  of  the  en- 
gine and  generator,  and  the  values  under 
the  final  heading  give  the  ^team  which 
would  he  required,  with  different  ratios 
of   attainment   to   this   ideal    efficiency. 

Mr.   Stott,  being  asked   from  the   floor 
what    pressure    was    used    at    the    Inter- 
borough  station,  replied   too 
and  iu  reply  to  an  inquiry  as  to  t' 
consumption  of  the  engine  under  running 
conditions  in  the  test  which  he  mentioned 
replied      26     pounds     per     kilowatt  hour, 
equivalent   to   18  or    19  pounds   per   indi- 
1  sepower-hour.  Thi 
se,   designed  to  he   run   condensing 
and  had  a  cylinder  ratio  of  4.2.     If  they 


u 

= 

M 

£ 

1| 

cj; 

* 

- 

§38 

Ufi 

3 

" 

ir 

= 

-5 

a 
a 

a  jag 

£.4-  - 

^ 

i 

E 

s 

0 

^ 

.  -  5 

a  -' :  9 

c  =     -. 

=1  .<= 

5. 

- 

"3 
>. 

"3  § 

0, 

la 

JSJJO 

i  3  = 

sss 

0  -  -  ~ 
■  5.^  = 
=  5 "  - 

1       r- 

H 

C? 

E- 

■/. 

•/. 

/. 

. 

1.005 

102 

1.000 

0   S7S.-, 

15.93 

14.72 

23.55 

33 

n 

31    1 

9    ' 

210 

1.005 

111.' 

1.000 

- 

15.23 

21 .  36 

34 

s 

32  5 

30.4 

200 

1.005 

102 

1.000 

0.S'J16 

14.23 

16.50 

.  ;   0 

190 

1.005 

1112 

1.000 

0.9007 

13  11:; 

28  '11 

10 

1 

..-    1 

180 

1.005 

102 

1     mill 

2(1    13 

.:_'    20 

11, 

0 

12  9 

in  3 

17N 

1.005 

102 

1.000 

0.9203 

111    18 

22.66 

36.26 

..1 

a 

1^   .: 

45 . 3 

te,  with  the  expectation  of  exhaust- 
he  turbine  under  a  back  pressure  of 
"al  pounds  above  the  atmosphere  in 
I  that  the  steam  might  be  used  for 
ng  and  manufacturing  purposes. 
e  are  cases  where  it  might  he  of  ad- 
»ge  to  add  a  low-pressure  turbine 
simple    noncondensing    engine — but 

ith  a   belted    engine   while   the   plant 

creasing  and  being  gradualh 

so  that  the  belt  load  is  continuously 

rising  while  the  electrical  load  is  in- 
ing.  a  point  would  soon  be  reached 
e  it  would  '  e  necessary  to  install  a 
unit,  and  it  would  be  better  ^ense 
it  in  a  high-pressure  condensing  tur- 
to  start  with  which  would  fulfil  all 
necessities. 

is  is  not  intended  to  apply  to  con- 
;  which  generate  power  as  a  corn- 
ward  F.  Miller,  professor  of  steam 
leering  at  the  Massachu; 
*  of  Technology,  submitted  the  ac- 
>anying  table,  showing  the  po- 


had  been  designed  to  run  noncond 
the   ratio   would   have   been   smaller. 

Mr.  While,  local  representative  of  the 
Westinghouse  company,  explained  that  it 
was  quite  usual  in  the  Xew  England  mills 
to  use  a  large  proportion  of  thi 
exhausted  by  the  engines  for  manufactur- 
rposes  and  heating.  If  a  low-pres- 
sure turbine  large  enough  to  use  only  what 
remained  were  installed  in  series  with  an 
engine,  any  surplus  steam,  in  periods  of 
diminished  demand  for  manufacturing 
purposes,  would  have  to  be  bl  iwn  away. 
He  explained  how  a  turbine  could 
in  of  sufficient  size  to  utilize  the  maximum 
steam  supply,  and  made  to  drive  a  syn- 
chronous generator  connected  to  a  syn- 
chron  us  motor  belted  to  the  main  shaft. 
If  this  turbine  got  more  than  the  normal 
amount  of  steam,  the  energy  which  it 
generated  would  be  transmitted  from  the 
main  shaft  through  the  motor,  reduce  the 
load  upon  the  engine,  shortening  up  the 
cutoff,  diminishing  the  steam  supply  and 
bringing  things  back  to  normal. 

Mr.    Dreyfus    sketched    some    efficiency 


curves  showing  that  the  efficiency  with 
.1  constant  initial  pressure  to  the  tur- 
bine  is  uniformly  greater  than  that  when 

it    is   allowed    to    vary.      II, 

that  credit  should  be  given  to  those  who 
had  taken  an  active  part  in  the  work  of 
perfecting  and  introducing  the  low  pres- 
sure   turbine    and    called    attention    to    that 

of  Professor  Rateau  and  of  Mr.  Parsons 

as   far  back  as   1  S> s. 

Mr.    Emmet    said    that    a    synchronous 

very   good,  and   not   a   very   large 
motor  is   necessary. 


Annual  Meeting  of   the   American 
Society  of  Mechanical  En- 
gineers 

thirtieth    annual    meeting    of    the 
society   will   be   held   in    the    Engineering 

Societies  building.  20  West  Thirty-ninth 
street,  Xew  York,  December  ~  to  10. 

The  professi  assigned  to  the 

meeting     are    as     follov  I      is    on     a 

Venturi  Meter  for  Boiler  Feed,  Charles 
M.  Allen;  The  I'itot  Tube  as  a  Steam 
Meter,  George  F.  Gebhardt;  Efficiency 
Tests  of  Steam  Nozzles,  F.  II.  Sibley  and 
T.    S.    Kemble;    An  Meter, 

C.    C.     I  I  n    I'.ark    as    a    Boiler 

lavid  M.  Myers;  Cooling  Towers 
for  Steam  and  Gas  Power  Plants,  .1  R. 
Bibbins;  Some  Studies  in  Rolling  Mill 
Engines,  W.  P.  Gaine;  An  Experience 
with  Leaky  Vertical  Fire  Tube  Boilers 
and  the  Best  Form  of  Longitudinal  Joint 
for  Boilers,  F.  W.  Dean;  Testing  Suc- 
with  a  Kocrting 
Ejector,  C.  M.  Garland  and  A.  P.  Kratz; 
Bituminous  Gas  Producer,  J.  R.  Bibbins; 
cyrus  Locomotive  Pile  Driver. 
Walter  Ferris;  Line  Shaft  Efficiency. 
Mechanical  and  Economic,  Henri 
Pump  Valves  and  Valve  Areas  and  A 
on  Cast  Iron  Test  Bars,  A.  F. 
Nagle. 

In  addition  to  the  above  papers  there 
will  be  several  valuable  reports  submitted 
by  committees  of  the  gas-power  section. 


Foreign  Belting  Company  to  Build 
Factory  in  New  Jersey 


The  belting   manufacturing    firm    of    K. 
&  J.   Dick  Company, 
land,    having    found    itself    compelled    by 

the  provi-ioiis  of  the  new  tariff  law  to 
build  a  plant  in  America  or  sacrifice  its 
trade  in  this  country,  has  secured 
for  a  factory  between  Clifton  and  Passaic. 
N.  J.  Plans  for  a  factory  200x250  feet, 
which  is  larger  than  the  home  plant,  have 
'.  and  will  be  executed  by 
the  J.  J.  O'Leary  Company.  There  will 
be  an  independent  power  house  of  50x90 
ensions.  The  plant  is  to  be  in 
working   order  by   spring. 
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Tanbark  as  an  Economic  Fuel  for  Boilers 

Evaporative  Tests  and  Flue  Gas  Analyses  Show  That  Combustion  of  Wet 
Spent  Tan  Compares  Favorably  with  Coal  Burning  in  Factory  Plants 

BY        DAVID       MOFFAT       MYERS 


h  i-  '  I   this  paper  to  gi\e 

;  characteristics  of  wel  spent  tan 
iter  fuel.  It  is  believed  that  tan- 
lark  contains  a  larger  percentage  of  m"i- 
ture  than  any  of  the  other  moist  fuels, 
and  it  is  perhaps  safe,  therefore,  to  as 
sume  tl;  •  treatment  as  a  fuel 

may  indicate  t"  a  certain  extent  the  most 
means    of    dealing    with    other 
moist  fuels. 

The    nature    of    tanbark     is     too     well 
known  to  require  minute  description  hut 
it   may   he   stated,   as   relating   directly   to 
as   a   fuel,  that   its  condition  in   the 
01    varies    with    the    method    of    its 
ion    for    leaching,    and    il 
ment  in  the  leaches.  Bark  which  has  been 
finely  disintegrated  and   has   been   blown 
a    long    distance    through    a    pipe   or    flue 
will  reach  the   furnaces  almost   in  a  state 
of  a  wet  powder  difficult  to  hum.  On  the 
other  hand,  with  less  -integra- 

tion and  a   shorter   fan  drive  the  tan   will 
be   in   larger   pieces    which   allow   a   freer 

to  the   draft.       Pile  tan    in 
room   varies    in   temperature   according   to 
-real ment  in  the  leach  house  and 
ng    to    the    distance    it    is    conveyed 
from    the    leach    to    the    furnaces.      Under 
inditions    it    often    reaches    the    tire 
r  r     a     temperature    of     110 

Fahrenheit.     The  amount   of  moi 
the  tan   varies   with   the  leaching  process 
and  usually  runs  from  62  to  70  • 
Oak  tar  burn  tfian  hemlock, 

it   i<  harder  and  does  no! 

[rate,  and  admits 

I)    than  the  hemlock. 

lucted  on  samples  of 

tan    which    were    dried    before    burning 

showed  an  average  heat  content  of  0504 

B.t.u.  per  pound.    In  the  same  test  it  was 

nn  that  the  1  aching  to 

which  the  tanbark  is  subjected  d 

ts   fuel   value  except   inasmuch   as 
actual   .•  d  by  the  leach- 

iller  quantity  of 
regards 
due   to   leaching,    100 
--dry    hark    ground    at    the 
mill   will    result   in   about   21.?   pounds   of 
spent  tan.   containin  nt.   mois- 

ture,   in     the     tire     room.     That    is,    the 
■   tan   is  2.13  times  the 
t  of  the  bark  ground. 
Since  a  pound  of   fuel  contains  65   per 
cent,    moisture,    0.35    pound,    or    the    dry 
amount,    must    evaporate    0/15    pound    of 


moisture.  The  calorific  value  of  O.35 
pound   of  dry   tan    is 

B.tu. 

which  is  the  total  B.t.u.  in  a  pound  of 
moist  fuel.  Subtracting  the  moisture  loss 
would  give 

3325       660    =  2665  B.t.u. 

as    tin-    available    heat    in    a    pound    of    fuel 

As  previously  deduced,  the  weight  of 
the  bark  as  ground  multiplied  by  2.13  will 
equal  the  weight  of  the  spent  tan.  There- 
fore the  available  heat  for  boiler  purposes 
obtained  from  a  pound  of  average  air- 
dry    hemlock    bark    is 

2.13    ■    Jin  15       5676  B.t.u. 

As  compared  to  coal  of  13,500  B.t.u.,  one 
ton  of  hemlock  bark  ground  at  the  mill 
wi  uld     i  qual     o.  \2     ton     of    coal.      The 


was  taken  from  the  results  of  jj 
hoili  r    tests   burning    tan   alone. 

were    thernial-efficieni  j    tests 
li  -Is    wire    conducted    in    .1. 
the    American   Society  of  Mechanical 
gineers'  cod..    The  type  of  boiler  in 
case  was   the  horizontal   tubular.   The 
naces    varied    considerably    in    tl 

lie  results,  bul   they  were  all  of 
dutch-oven  type  set   in    front   of  tin    bi 
and   all    were    fired    from   the   top 
tied    holes.      All    of    the    tests    wi 
under  natural  draft,  and  the  resul 
in     I  able    J    were    obtained    in    011.     1  I 
24-hour      boiler-      and      furnai  1 
lists,    which    was   selected    to    show   \ 
may    be    considered     ordinary     co 
and    results    in    tan    burning. 

In  a  special   furnace  designed  and 
structed  by  the  author,  a  thermal  1 


follow  s  ; 

Tabi  i: 


chemical  composition  of  the  dry  tan  is  as      "f    furnace    and,  boiler    of   71.1    pel 

burning    hemlock    tan,    was    obtained. 

efficiency    being    based    on    the    avail 
Chemii  ai.  Composition  ok 

Dry   Tax 

Per  cent. 

Mineral    Ash 1.42 

n     6.04 

Carbon     51.80 

Oxygen     40.74 


Total     100.00 

The   sample   in   Table    I    was   hemlock   tan 

containing    6    per    cent,    oak    tan.     When 
dried    at    no    degrees    Centigrade,    it    lost 

Mi  -'    moisture. 


heat   of  the   fuel.     The   principal   feat 
of    ibis    furnace,    which    was    suhseq  11 
installed    in    a    number    of    plants,    w 
Large  combustion  space  over  tin 
fuel,  automatic  stoking  with  rotating  c 
shafts,    oppositely    inclined    grab 
converging  downward  to  a  set   ol 
and  clumping  grates,  drying  on  .bad  p 
over    which    fuel    passed    before 
the    air    supply,    concentrated    draft    I 
opposing    grate     surfaces    to    a     f. 
combustion   caused   by   parallel   spacin 
longitudinal    flat    grate    bars    with   be\ 
.ile.-.   reverberating  draft  action  1 
from  concentrated  draft  current' 
curvature     of     the     arch,     thus     din 


Evaporative   Tests 
actual    evaporative    power    of    tan 

TABLE    -'.      EVAPORATIVE   POWER  OF   V\T.T  SPENT   HEMLOCK  TAN. 

fuel Wet  spent   hejnlod 

Kind    .1     furnaci Wide   blub   oven.  2  rows  Anna 

M.  ih. ..I  ,,r  starting  ami  stopping  test WB< 

feet 

surface,   square   feet -" 

Heating    surface    .    grate    surface 

•.Hi;  Temperatures,   Pressures.,  Etc. 

III'IS 

Temperature   teed  water  entering  boiler.  deg.    P ' 

Temperature  escaping   gases    from   boiler,   deg.    r ■* 

draft    between   damper   and    boiler,    Inches    water 

Temperature  outside  air 

Temperature  nt'  tan  as   fired 


•  Abstract    of    paper    presented    before    the 

American   Society   of  Mechanical    Engineers. 


POWER 

1I..1  sepower  developed 1 

orsepower  al    l->   square  feel 

Percentage   rated   horsepower  developed 

tic    Results 

evaporated    under   actual    conditions   per  lb.  tan  as  Bred,  lb 

Equivalent   evaporation   from   ami  at   -l-  deg.  per  lb.  tan  as  tired,  lb 

Equtvalen  on    from    and   at    l'Il'    deg.  per  lis  dry  tan,  lb 

Calorific   power  of   dry    I  111    i"'r   lie.    B.t.tl 

Percentage  moisture  in   tan  as  tired 

Available  beal   in   1    lb    .•!'  wet   tan  a-  fired,  after    subtracting     loss     due    to    evap- 

orating  B.t.u ■ , 

Efficiency  of  boiler  including  furnace,  based  on  available  beat   In  fuel,  per  cent 

Efficiency  of  boiler  Including  furnace,  based  on  total  heat  in  fuel,  per  cent 
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5  back   upon    the  dead   plal 
ts    obtained    from    this    furnace    arc 
in  Table  3. 

pn  r  of  ]  xn  Burning 

Mixed  with  Cum 
learn   the  exact   economic  effect   of 
with   pressed   tan   and   also 
rsult  of  pressing  the  tan  to  eliminate 

I    .:        RESILTS     OBTAINED     WITH 
BFECIAL    11  RN  iCE. 

power  developed 

korsepowei       1     boiler    al     1:. 

L    |>.t    h.p |2fl 

Mage      rated      horsepower      di> 

fed   7lU 

imic   Results 
led    under   actual    con 
■     per   lb.   ..I    tan.  as   rlred    lb.  1.77 

*! -nt   evaporation    from    and   at 
dec.  per  lb.  of  tan  as  fired,  lb.  1.93 

ilpnt  evaporation    from   and   al 

lb.    "f    dry    tan.    1U.         ."..07. 

tBKCX 

Be    rain.'    of    dry     tan    per    lb., 

'  9850 

itage  of  moisture  in  tan  as  fired       65.33 
ible  heat  per  lb.  of  tan  as  fired. 

«.    2623 

»rr  of  boiler.  Including  furnace, 
•d  on  available  heal  In  fuel,  per 

71.1 

ner  of  boiler.  Including  furnace, 
"d   on    total    heat    in    fuel,    per 

54.4 

FliUXC, 
was   even    and    continuous   with    auto- 
Ic  Unking.      Bed   ,,f  fuel   maintained   on 
>out  '.i  inches  thick 

of  the  moisture,  three  thermal-effi- 

re    conducted,   all   on    the 

boiler   and    furnace,    the    conditions 

sible   being   the   same   in   all 

and    the    furnace    operated    by    the 

firemen.      The    furnace    and    boiler 

of  the  same  general  type  already  re- 

I  to.    The  firing  was  heavy,  the  cone 

1  nearly  reaching  the  arch  each  time 

firing.      The    furnace    had    a    grate 

'e  of   it    feet   4   inches   by   7    I 

quare    feet,    and    the    perpendicular 

ce    from    the    grate    surface    to    the 

f   the    arch    inside    was   48 


P<  >WER  AND  Till'.  ENGINEER. 

1  aKo  increa 
utput     from    o_>    per    cent 
rated    capacity     to    I35  5. 

■lie  thermal  efficiency  wa 
tically  the  same  with  both  pressed  and un- 

tan.    the    principal   advanl 
pressed   over   unprcssed   tan   in   1 
ticular  case  lies  in  the  intrinsic-ill-. 

owing 
10  its  reduced  moisture      In  I 
case  in  which  the  impressed  tan  1 

'  cent.  and  the  pressed  tan 
the  actual 
gain  in  available  beat  units  was  4.5 
per  cent,  over  the  impressed  tan,  or  l's 
per  cent,  gained  in  heat  value  f 
per  cent,  increase  in  moisture.  In  actual 
practice,  hi  wever,  a  total  gain  of  al 
per  cent  ned,  but  against  this 

charged   the   power   to   run   the 

aintenance,  repairs  and  the  dis- 
advantage of  noise  and  vibration  in  the 
tire  room.  The  principal  point  to  re- 
member in  changing  from  wet  to  drier 
tan.  is  to  reduce  the  grate  surface  pro- 
portionately. Failure  to  observe  this  pre- 
caution  has  resulted  in  the  throw: 
of  commission  of  more  thai 

r  or  Small  Combustion  Space 

OVER    THE     i 

A    special    test    on   a   low   arch    furnace 

was  made  to  obtain  comparison  with  high 

arches.     A   furnace   containing   nine    feed 

holes   and   having   a   hight    from   arch   to 

_'fi    inches,    was    tested    with    the 

n  in  Table  5. 

Burning  a    Mixti-ke  of  Tax   and  Coal 

Among    other    methods    of   burning   the 
3,    the   ordinary   coal  burning  set- 
ting has  been  tried.  Thegrates  are  usually 

aking  variety  and  are  s,  t  direct!) 
under  the  boiler  and  generally  orirj 
30  inches  beneath  the  shell  of  thi 


TABLE    4.      COMTARATIYi:    RESULTS  OF  THREE  TESTS. 


Test  No.  ■: 

"i*l  efficiencv  of  boiler  ineludine  furna.  • 

63    I 

1     'is 

135.S 
6 

Is 

deep 

is   s 

:. ;  1 
ti  :.i 

n  15 

1    71 
92 
vide  and   higl 

6 

Is 

deep 

59.6 

71 
ion 

0.49 
10 

7    s 

11  and  a'  .'12  deg.  per  lb   tan  .: 

1  ami  at  212  (leg.  per  lb.  dry  tan.  lb..  .  . 

1  fi.-, 
1   w 

7.'   1 

■  ■ 

.bust ion  chamber,  inches 

is 

111  1 

of  fuel 

-   It) 

I 

■■f  draft  in  uptake,  inches 
•on  of  trial,  hours 

145 

10 

111  .-, 

-   1 

.      .  . 

11  us 

inc  -  The  boiler  was  6x18  feet  and 
cot.ined  2089  square  feet  of  heating  sur- 

••  ratio  of  heating  surface  to 
sT|    surface   being   26.3   to    1. 

suit  of  this  series  of  tests  shows 


The  coal  and  tan  are  fired  alternately  by 
hand.  Owing  to  the  large  volume  of 
tan    as    comp  heating    value 

(spent   tan    weighs   about   33    pounds    per 
cubic    foot"),    the    fire   doors    have    to    be 
jhathe  burning  of  coal  with  pressed  tan  n,  thus  admitting  a 

I  the  thermal  efficiency  from  59.4     access   of  cold   air   to   the   fire.      The   lire 


log 

bed  has 

in  spots  and   form  blowholes.      1 

pcraturc-rctaining   effect   of  the  d    I 

arch    is    lost,    and    instead    the    fui 
come    in    direct    contact    with    the    shell    of 
Is   them   bet 

suit   in   every   such   case   the   author   ob- 
was    dull,    smoky    lire    of    greatly 
varying  temperature  and  never  gi 

bustion.      In     a     certain     plant     where     this 

I  proved 

1  USl  1     B       irsi    o\    1  ,,\\  ARCHED 
1  1  RNACE 
boiler    an. 1    grate,    per 

"'lit •  ,;    , 

Evaporation    from    and    al    -i-'    deg 

per  lb.  tan.  as  fired 0  63 

g 
28 

Hemlock 

1  ercentage  tsture  In  tan 67.2 

so  unsuccessful   that   it   was  disc 

and  the  grates  were  replaced  by  dutch 
ovens  in  which  a  mixture  of  tan  and  coal 
was  burned,  the  fuel  being  mixed  before 
tiring. 

The    above    illustration    afl 
comparison  of  combustion  with  and  with- 
out   a   brick    arch    over    the    tire   bed    with 
band    firing,    and    it    j  .-.    that    a 

brick  or  refractory  arch  is  a  necessity  for 
good  combustion  when  the  two   f 

ted    in    quantity    that    their    heat 
values  are  ;:] 

As  a  further  demonstration,  experi- 
ments with  automatic  stoking  were  cited. 
The  mixed  fuel  was  fed  into  a  chain- 
grate  stoker  operating  011  induced  draft. 
Tin's  was  done  under  the  most  favorable 
conditions  possible  and  under  the  stiper- 
of  an  engineer  representing  the 
chain-grate  company  with  the  ass 
of  the  an  and  the 

furnace  temperature  dropped   rapidlj    and 
the  tan 
and    feed    coal    alone    to   prevent    the    tire 
Experiments  with  differ- 
ent   methods    of    mixing    and    feeding   the 
two    fuels   all    resulted    in   killing   the    fire. 
Like   experiments   were   conducted   on   a 
stoker  sel   in   front  of  thi 
and    having   a   brick   arch   completely   over 
its    were    con- 
'   it   the   mixed    fuel   easily  carried 
the  load   formerly  carried  by  the  coal,   it 
being  neci 

of   the    stoker.      The   steam    pressure    was 
increased,    and    as    far   as    the   eyi 
detect  there  was  not  the  slightest  '!■ 
in    furnace    tempcratu  bustion 

being  clear  and  to  all  appearances  ex- 
cellent. 

:i  seems  en- 
nt  com- 
1  ustion  of  a  mixture  of  tan  and  coal  in 
weight  of  5.2  to  1  a  refractory 
arch  over  the  greater  part  of  the  fire,  and 
preferably  over  the  entire  fin 
only  advisable  but  necessary.  It  follows 
that  tanbark  of  the  usual  moisture  and 
heat  content  cannot  be  burned  without 
the  application  of  a  refractory  arch,  or 
some  device  of  similar  function,   such  as 


chamber   lined   with 

•  !  in  combina- 
■    ■ 
I    when   the    . 

•.  mill  tlis- 

!   in   slab 

the  same   fur- 

ith  tan  the  results  arc  usually  very 

trholes   formed   in  the 

fire  bed  and  consequent   large  access  of 

Draft   and   Grate   Surface 
Tin-  force  of  draft  required  in  general 
practice    for    tan    burning    is    somewhat 
than  that   required   for  producing 
ler   output    with    bituminous 
coal.    No  definite  figures  can  be  given  for 
related  to  tan  burned 
wing  to 
lely    varying  furnace 

f  firing.     It  may  be  stated, 
r,    that    for    full    capacity   ni>t    less 
inch  draft  should  be  provided  for 
in    the    uptake    of    a    horizontal-tubular 
that  the 
w    under    the    shell    and    through 
-  directly  to  the  stack  or  uptake. 
.     to    space    required,    facility    in 
g    tires,    minimum    radiation    from 
furnace  and   expense  of  building  and   re- 
pairing,  it   is  take   the    fur- 
pos  iible  and 
still  conform  to  capacity  requirements.   It 
is  therefore  necessary  to  know  the  boiler 
\cr  developed  per  square  foot  of 
grate    surface.     This    depends    upon    the 
rate   of  comb"                           tan.   which   is 
an  extremely  variable  quantity,  but  aver- 
aging  the    results    of   nine   typical    boiler 
may  be  said  that  under  usual  con- 
ditions for  oak  tan  the  boiler  horsepower 
per  squat                                   bout  2.08;  and 
for  hemlock  tan  1.5  boiler  Horsepower  per 
square  foot  of  grate  is  an  average 

When  coal  is  burned  in   the  same   fur- 
nace   with    the    tan    the    development    per 
square    foot    of    grate    varies,    of    course, 
with  the  richness  of  the  mixture  and  with 
r  usual  conditions.    In  four  cases 
t   random   the   boiler 
■■  er  per  square  foot  of  grate  was 
2.7. 

Grates 
'in  burning  are  made  in 
different  patterns,  but  usually  contain 
from  20  to  30  per  cent,  air  space,  the 
actual  opening  between  the  bars  being 
3/16  to  '.i  inch.  Larger  spaces  than  these 
allow  the  tan  to  fall  through  into  the  ash- 
shaking  grate  is  hardly  necessary 
for  burning  tan  alone,  owing  to  the  small 
percentage  of  ash.  No  clinkers  form; 
only  a  very  fragile  crust  on  the  grate  ob- 
tains in  three  or  four  hours.  In  some 
s  are  cleaned  only  once  in  twelve 
hours  with  good  results,  though  like  a 
coal  fire,  a  tan  fire  should  be  shaken  or 
disturbed    very    little.      If   a    slice    bar    is 
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used  ,.n  a  brightly  burning  tan  fire,  dense 
-moke  results  and  the  llame  is  killed  for 
Si  me    time. 

I  he    temperature    in    the    throat    of    a 
properly    designed    tan    furnace    burning 
tan  alone  will  reach  151x1  degrees  Fahren- 
heit.     The    depth    of    fuel 
\aries  with  the  design  of  the  turn 
the  method  of  firing.     In  ordinal 
tice  the  tops  of  the  cones  of  tan  directly 
beneath   the   tiring   eyes   vary    from   2  to  J 
feet    above    the    grate    surface,    while    the 
depth    of    tan    where    the    cone-    meet    will 
be   from   6  to    iS   inches,   depending   upon 
the    design    and    firing   of   the    furnace. 

When   spent  hemlock  tan  forms  a  cone 
from   the   conveyer  discharge  on  the  tirc- 
room   floor  it   forms  an  angle  o.   slide  of 
i  he   horizontal.      In- 
side a  hot  furnace,  however,  this  angle  is 

degrees,  and  in  la 
furnace  the  latter  angle  is  used  in 
the  distribution  of  fuel  on  the  grate.  The 
angle  of  slide  of  tan  on  a  sloping  grate 
nd  these  angles  were 
used  in  planning  the  special  tan  furnace 
referred    to   previously. 

Single   Furnace   Best 

Among     Other     experiments     with     this 
fuel   the   author   has   made   tests   to   com- 


Ni  \  ember  30,  igoc 

percent.!.  .    of  D  '    runs  higher  than  in  e 
ordinary  coal-burning  plant     [<"or  instatfl 
the   average   CO,  of    i;   evaporal 
of  different  tan-burning  furnaces  was    i 

il  :  the  lowest  average  O  >    in 
of  the  tests  uas    ||  per  cent.,  whi 
sented     unusuallj     ami     abnormal! 
conditions  .   and   the   highest    avi  - 
in   any    one    of    them    was    10.0    p 
The    C<  )    averages    about    0.5    to    0.6    r 
cent,  and   ranges   from  practical! 
to  2  pet 


A    Triumph    for    the   Marine 
Turbine 

While    the    battleship    "North    Daki 
has    considerably    exceeded    her    conti 
requirements,  practical  interest  cement 
the   increased   steaming  radius  made  [  | 
sible   by  the  high   efficiency  of  tli     - 
turbines,     witli     which     she     is     1 
rather    than    the    fact    that    her    1 
speed  was  22.-25  knots  with  a  rcrpnrcu 
oi      iily  21   knots.     Witli  a  coal  co 
tion  of  only  105  tons  per  24  hours  at  t 
ordinary    cruising    speed    of    12 
compared    with    m    Ions    burned   on 
sister    ship    the    "'Delaware,"    fitted    \ 
reciprocating    engines,    it    is    possible 


RESULTS  "1    OFFICIAL  TRIALS  OF   l\  S.   BATTLESHIP  "NORTH   DAKOTA! 


A>  tual  avi  

Revolutions  per  minute  

shaii  111',  of  ma  

1  It  P.  ol  engine  auxiliaries     

Water  rate  of  mam  turbines  only 

Water  rale  for  all  purposes  based  on  total  IIP 

Coai  used,  pounds  pet  hour 



Coal  per  hour  per  shad  11  P  of  turbines   . 

hour  per  H.P.  for  tolal  111'  

hour  of  equivalent  I.H.P.  based  on  8  per  cent, 
friction  for  reciprocating  engmc 


280 
J1.400 

1.1  Ml  I 


1111 
IS    L".l 
.."..Ml 

I 

1    SS 


9  502 


All  preceding  figures  are  official  except  those  starred. 


STAND  VRDIZATION    TRIAL 


Highest  speed  on  mile,  uncorrected  for  tide,  knot 
Mean  of  ■ 

1:  I'M   for  19  knots  

1!  1'  \1    for  12  knot-  

Maximum  shaft  H.P.  developed  on  mile 


pare  results  of  double  settings  with  single 
settings  and  believes  that  the  single  set- 
ting should  have  the  decided  preference. 
A  possibl  ided  impn  >\  e- 

ment  in  combustion  i-  sometimes  obtain- 
able with  a  double  setting,  but  this  is 
more  than  offset,  especially  in  small  plants, 
by  the  advantages  of  convenience  for 
cleaning,  repairs  and  adaptation  to  load 
given    by    the    single    setting. 

CO2  Coxtpxt  in  Flue  Gases 
The  combustion  of  tan.  as  indicated  by 
flue-gas  analyses  made  with  an  Orsat  ap- 
paratus, compares  most  favorably  with 
the  combustion  of  coal  in  factory  plants 
where  the  same  amount  of  attention  is 
paid    to    the    boiler    room.      In    fact,    the 


the    "North     Dakota"    to    steam 
without    rccoaling.      Calculation 
suits  of  her  trials  shows  that  h<  1 
ing  radius  at   12-knot   speed  is  00 
while  at   10  knots  it  is  4600  knots 
the    maximum    speed    of   21 J^    kn 
hour  it  is  3000  knots. 


The   United   States  Civil   Servicr   1 
mission     announces     an     examination 
December    14-15    for   the   position 
cbanical     draftsman,     $1500    per    am  n, 
Engineer  Department  at  Large,  Portia, 
Ore.      The    subjects    and    weights 
follows:      Mechanical     design,    30;      'P 
work,    10:   drawing,   30;  training  and  *- 
perience,    30.      The    application    fom  is 
No.  1312. 


November  30,  1909. 

Tests  on   a   Venturi   Meter  for 
Boiler  Feed* 


Bv   Prof.  C.  M.    \ 

ible  and  accurate  hot-water  meter 

11    in    demand    for    a    good    many 

the  cold- 

nieters.     where    there    are    moving 

the  water,   is  not   at   all   adaptable 

water    work.      A    hot-water   meter 

ler-feed    purposes    must    -land    not 

variation  in  temperature  but  als.i 

ible    variation    in    pressure,    and 

ften     it     has     to     stand    a     certain 

■1  water-hammer,  this   de| 
at    upon    the    style    and    condition 
used.     The   Venturi   meter,   hav- 
t  order 
material    which    will 
ic    ordinary     corrode     effects,     should 
reliable   hot-water  meter. 
e  object  of  these  tests  was  to  de- 
the  accuracy   of  a   Venturi   meter 
si  '1     for    measuring     boiler     feed 
great  variety  of  conditions.     The 
to    make   a    com,, I,  te    s<  ries   of 
•nail    Venturi    meter   under 
probable    conditions    that    would 
t   in  boiler-room  practice.    The 
made-   under  varying   tempera- 
velocities;   under  varying  pres- 
tcrmittent    and    steady:    using    a 
>wer    pump    in   good    condition, 
■tie  plunger  out  of  commission, 
steam   pump   in  good   condition 
ndition,  and  an   injector. 
J.    The     meter     was     installed     in     the 
gineering      laboratory      of      the 
-    Polytechnic    Institute    and    set 
iv  most  convenient  not  only  for 
the    water    passing   through    the 
'    also    for    heating    the    water 
-  ;i    the    meter,    and 
'  in  in  various  ways.  The  meter 
built     by     the     I'.uilders'     Iron 
.   R.   I.,  and  is  what 
ily    called    a    2-inch    meter,    the 
and    down  stream    ends    being 
■  n    diameter   and   the   throat   $$ 
h  in  diameter.     The  main  part   of  the 
■    1-    of    cast    iron    and    the    internal 
rtions  are  lined  with  brass.     Surround- 
.•    the    up-stream    end    and    throat    are 
chambers     between     the     brass 
nd    the    iron    casing.      Six    holes 
ed  through   the  brass  lining  into 
ular    chambers    at    about    equal 
5    around    the    circumference,    in 
give   the   actual    pressure   heads 
1  the    meter    at    both    throat    and    up- 
nd.     From   the   outside   of  these 
•  "dar  chambers   were   pipe   connections 
'  a  manometer  tube   which   consisted  of 
-tube  containing  mercury.  There 
Ire  the   necessary   valves   and   pet-cocks 
1  manipulate    the    meter,    blowing    out 
1    air   whenever    it    accumulated.      The 
Tout  of  the  apparatus  is  shown 
'  Fig    ,. 
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I        fhe    apparatus    was    set    U] 

the  meter  co„bl  be  supplied  from  a   ,',- 
inch      metropolitan      injector,      .,      ,.  ,x 

Ch     duplex    pump    or     ,, 
nplex  power  pump;  or  from  a  pressure 

tank    supplied    from   the   eitv   mams   or   by 

•■'  large  duplex  pump.    These  pumps  were 
arranged    .0   take    their    suction    fro,,,    a 

i"'    '-'  !  feet  wide  and 

deep,   directly    beneath    the    \ 

A    1 -inch    steam    line   was   put    in 

the  water,      ["here  b< 

feel    '"   *e   supply  pi,.  a   very  e, 

perature  could   be  maintained,     [n 

'0    keep    the    discharge     fro,,,     .1,, 

constants  suction  well  was  suppli, 

a«  constant   level   by  an  additional   pump 

From  the  main  pit.  The  discharge  fro,,, 
all  the  pumps  used  was  carried  up  a 
vertical  2-inch  pipe,  at  the  top  of  which 
was  an  air  chamber  4  inches  in  diameter 
and  3  teet  long,  with  a  valve  so  inserted 


on 

The     tests     w.re     ended     b 

"  ^to  the  other  tank,  taking  the 
i  [hing. 

"     Ui I  water   tests    were   made. 

"    was    """"l    thai    a   certain   amount   of 

water   evaporated;    evaporation   tests   were 

to  be  a   negligible  quantity 
/'     '"  workings 

o,     ,l„-    ■ 

was  ,LcuU-,i  ■ 
efficients  for  this  „„.t(.r  „„(K.,.  th( 
d'fons.      The    discharge    of    the    Venturi 
ured    fro,,,    the   regular    for- 
mula,   using    a  ,nd    ,1k. 

actual    «  ed    from    th, 

mg   tanks   was    divided    bv    I 
obtain  the  real  coefficient. 
*     The    following    temperatures    were 

I 
■    and     r8o 

Fahrenheit.      Water    for    th. 


FIG.    I.     LAYOUT    or    APPARATUS,    VENTURI     MKTER    TESTS 


■1  nt  a  meptln::  n{  thp  Amer- 
ty  ot  Mechanical   " 


Engineers. 


that  it  might  he  cut  out  whenever  de- 
sired. From  this  vertical  pipe  ran  a  line 
containing  the  Venturi  meter,  a  ther- 
mometer well  for  determining  tempera- 
tures, and  a  valve  for  throttling  water 
in  order  to  get  any  desired  pres 
the  end  .if  this  line  was  a  swinging  end 
that  discharged  into  either  of  two  5000- 
pound  weighing  tanks. 

5.  The  first  tests  were  made  with  cold 
water  in  order  to  determine  the  coeffi- 
cient. Tl  ,iv  pres. 
sure,  securing  a  very  constant  How. 
Water  was  run  through  the  meter  until 
the  conditions  had  become  constant.  One 
tank  was  weighed  while  the  water  was 
being  discharged  into  the  other.  The 
tests    were    started    by    diverting    1: 

nto  the  weighing  tank  and  taking 
the  time.  Readings  of  the  Venturi  meter 
were   taken   every   thirl  for   low 

and    every    minute    for    higher. 


d    by   the   triplex   power   pump   with 

through     tl:, 
'  '•'  made  at  i.,o  degrees  with  and 
Without   the  air  chamber,   th,   wa) 
urnished    by    the    triplex    power    pump, 
then    a.    140   degrees    with    one    plunger   of 
ex    pump   disco,,,,,    ■ 
fluctuations   in   the   velocity   and 
pressure    of    the    water    supplied    to    the 

meter. 

order   to   duplicate   more   pearly 

ditions    of    boiler    fed.    .,„    air 

chamber  and  check  valve  were  placed  in 

'""■    j»    th.-    down-stream    side 

of    the    Venturi    meter     r„ol     sHown    jn 

the    air   chamber   at 

this  end  the  pump  fluctuations  coul 

marked  degree  than  if  the  discharge  was 

merely  throttled  by  a   valve.      Vwl 
conditions     tests     were     run     with     water 
Supplied    by    the    injector,    taking    suction 
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\<.\ i  tnbi  i    to, 


nk;    with    the 
with    the    vc- 

intered  in 

of    the 
ter.     With   the    higher    velocities 
the  Suctuatioi 

sing  the  valves 

ii .  lmt  with  the  lower 

was    so 

to    the    entire    head 

derable  diffi  i 

said,   then,   that   the 

i ties    of 

id  in  the  throat 

of    the    meter,    which    corresponds    t"    a 

of  o.o.?  cubic   foot    per   second, 

!s   per   hour,    so   tli.it 

this    meter    w  I    adapted    for 

ter    for   a    boiler    plant    i  f 


Ycnturi  feed-water  meter  would  give 
verj  satisfactory  results  in  a  plant  using 
thi  power  pump.  Even  with  one  plunger 
disconnected,  the  maximum  variation  was 

|   per   cent. 

i.i.  In  tests  with  tlie  injector,  the 
weighed  calculation  from  the  Venturi 
formula,  using  the  n  i.  shows 

variations  fn  in  actual  weight  ol  ,i  per 
cent.  The  average  error  is  inside  -'  per 
cent. 

14.  The  results  from  4'..\j1!\i 
inch  duplex  pump  show  up  better  than 
might  be  expected  as  this  pump  was  in 
very    poor    condition,    the     piston     roils 

worn  thai  the  pump  too]s  air 
through  the  stuffing  boxes  at  the  water 
end. 

15.  These  tests  represent  the  worst 
conditions  which  would  In-  met  with  in 
boiler  feed.  The  pump  would  start  build- 
ing up  pressure,  then  pause  until  the 
pressure  had  fallen.  The  check  valve, 
which    was    located    only    about    6    inches 


Adjusting  Indicator  Cord 


By   Julian    C.    Smai 
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FIC.  2.    CURVE  SHOWING  VARIATION  01  NT    WITH    RISE 

IN    TEMPERATURE 


above   200   horsepower.     The    coefficients 
are    materia!' 

nd.      The   principal    feature 

shown  by  the  cooler-water   tests    (8b  de- 

hrcnheil  >  is  the  low  \  i  lue  of  the 

the  meter,  the  aver; 

cepting    the    values    I  s    below 

10    feet    per  ._■       This 

coefficient     might     have     been     expected, 

small    meter   the    ratio 

of    area    of    cr  to    surface    is 

much  1 

11.  These     experiments     clear! 

that  the  meter  is  as  accurate  for  hot 
water  as  for  cold.  The  maximum  error 
in  discharge,  as  figured  from  manometer 
deflections  using  the  mean  coefficients  for 
that  temperature,  is  as  follows :  80  de- 
grees, 1.39  per  cent.;  120  degr 
per  cent.;  140  degrees,  1.9  per  cent.;  180 
082  per  cent.  The  average  error 
is   well    within    1    per   cent. 

12.  Of  the  pumps  tried  with  the  meter, 
the  triplex  gave  by  far  the  best  results, 
and  it  may  be  confidently  stated  that  the  • 


discharge  of  more  than  0.03  to  0.04  cubic 
foot  per  second,  the  coefficients  were  very 
consistent. 

16.  It    must    be    remembered    in    con- 

tests    that     the     Venturi 
meter    itself    probably    worked    more    ac- 
curately   than    the    tests    would    indicate, 
\  elocity  through  the 
meter   ;  d  by  its  correspond- 

ing   change    iii    head    on    throat    and    up- 
stream   end,    and    that    a    continuous    re- 
device    attached    to    the    meter 
Venturi    meter,    was 
and    cli  sing    constantly.      For    a 
cut   down  the  error  con- 
siderably.     It    is   the    opinion    of   the   ex- 
perimenters  that    the   Venturi   meter   is   a 
very    reliable    form    of    hot-water    meter, 
provided   the   proper   size   is    used. 

17.  These  tests  were  conducted  for 
the  most  part  by  George  Y.  Lancaster, 
a  post-graduati  in  mechanical 
engineering  at  Worcester  Polytechnic  In- 
stitute, and  these  results  are  taken  from 
a  thesis  submitted  by  him. 


S an)   of  no  slnall  experiem 

the  habit  of  adjusting  the  indica 

when    setting    up    an    indicatoi     u| 

engine  to  be  tested.  I,\  a  clumsj  ent-ai 
try  method,  that  it  seems  to  the  wri 
worth  while  to  describe  the  prop 
way  of  doing  it.  The  cut  and  trj  111, 
od  referred  to  consists  in  placing  the  . 
ginc  on  1  ne  dead  center  and  11. 
the     eord     to     tin-     reducing     di 

ad,    if   a    reducing   wheel    i 
so    that    t!ie    indicator    drum    is    about 
inch   from  the  end  of  its  travel.      I  lie  . 
tin  11    plai  ed    on    the    othi  r    di 
center   and,   if  the  cord   is  long  enough 
allow  full  motion  to  the  drum,  it  is  ci- 
sidered    all    right  ;    if   not.    the    proi  1 
repeated. 

The    simplest    way    to    adjust    the    0 
length  is  as  follows:     .Mark  on  the  en 
head    guides    the    positions    of   tie 
head  .it   the  ends  of  its  stroke.  Now,  n 
the    flywheel    until   the   crosshead   is  j  t 
half  way  between   these  marks.     With 
engine   in   this  position,   that   is,  midstn 
tie  the   indicator  cord   to  the   redui 
after    adjusting    its    length    so    that     ■ 
paper  clips  on   the  drum  arc  diametric 
I)     opposite    the    pencil    point,    the    lat 
being    in    contact     with     the    drum.      'I 
midposition    of    the   drum    will    then   c 
respond   to   the   midposition   of  the  en 
head;    the   limiting   positions   of   the  dr 
will   be  equal   distances   from  the  adjac 
stops;    and    the    diagram    will    bi 
with  nicety  in  the  middle  of  the  card. 


Massachusetts  Boiler  Rules  tr 
Model 

!t    is    reported    that    Chairman    Jos 
II.    McNeill   of  the   State  hoard  of  bo| 
rules,    is    in    daily    receipt    of    letters    fr 
various    manufacturers    and    persons   \ 
are   employed  in  the  care  of  steam  pi; 
for     explanation     of     the     Massachus 
laws    for    safeguarding    the    making     1 
operation  of  steam  boilers.     He  has  h  1 
sending   out    many   copies    of   these   n 
to  all  parts  of  the  country  in  re 
these    requests,    as   well    as   all    over 
State. 

In   its   recent  convention  in  Detroit. 
American    Boiler   .Manufacturers*  asso 
tion     unanimously    indorsed    the 
chusetts    rules,    and    instructed    its   pr 
dent   to   communicate   with   the  mayor  f 
the  city,  advising  him  to  recommend  t!  I 
adoption   by   the   city   of   Detroit. 

A  committee  of  the  Canadian  Ma  - 
facturers'  association,  appointed  to 
onimend  boiler  rules  for  adoption  by  e 
Canadian  government,  has  also  r n 
much  impressed  with  the  Massachus  s 
rules,  and  will  probably  adopt  them  * 
Canada. 


N         ibcr  30,  1909. 
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Some   Temporary  Motor  Connections 


Novel  Arrangements  of  Motor  Connections  to  Fulfil  Temporary  Needs  in 
Small  Rapidly  Growing  Plants  where  Machines  on  Hand  Must  Be  Used 


B      Y 


C. 


V. 


H       U 


L 


The  man   who   docs  electrical    work    for 

1  wealthy   corporation   often    fails   to   get 

ht  real  pleasure   from  such   work   tha't  he 

nyoni     v.  n..   is   limited   as    to   ex- 

!   working   material   finds  at   least 

pleasure  and  satisfaction  in  mak- 

ng  or   improvising    his    apparatus   as   he 

installing  some  piece  of  special- 

ned    apparatus     from    the    manu- 

■Ctnrer.      A    man    who    had    worked    tor 

ir    one    of    the    large    trusts    re- 

not  long  since  that  he  had  never 

■Is   or   "rigged   up"   any   ap- 

for    he    found    it    easier    to    buy 

needed    and    put    it    on    1: 

vount.     This   man   might   be   "up 

it"    if    he    required    special    ma- 

1   was  not  at  liberty  to  purchase 

■Necessity    is    the    mother    of    inven- 

1   it   might   be   added   that    econ- 

its  father.     At  any   rate,  the  man 

hose    funds    are    limited    often    finds    a 

ise   unpromising   material    to    ad- 

especially  in  electrical  work.     In 

plants   conditions    are   more   or 

ain  and  motors  and  machines  are 

(1    which    are    specially    designed 

■    their    work.      Hut    those    who    work 

latter  but  rapidly  growing  plants 

Middle  West  must  often  use  such 

is    and    material    as    may    be    in 

-    make    what    is    needed.      Then 

s     arise     which     demand     power 

mewhere    at    once.      It    is    often 

r  the  superintendent  to  write  an 

in  for  the  electrician  to  execute 

I  ing,    moving    and    repairing    ma- 
!  motors  are  the  causes  of  much 
ifting.      We    have    found    it    con- 
have    a    5-horsepower    motor 
main  switch,  fuse  block  and  start- 
i     rheostat    attached.      It    is    then    only 
to    set    this    outfit    on    a    truck 
and  as  soon  as  the  circuit  leads 
cted  to  the  switch  it  can  be  put 
'ion.      This    saves    the    time    re- 
set up  and  wire  a  switchboard 
motor    and    when    done    in    that 
motor  can  be  picked  up  with  a 
ne,   loaded    on    a   truck   and    re- 
lo    the    store    room    until     some 
y  demands   its   use.      Frequently 
a  5-horsepower   motor    is    needed    while 
*e    heavy    work    is    done    or    another 
'   paired.      We    find    it    very    con- 
•  1   load   motor,   starting    rh 
ar    fusible    switch    on    a    four-wheeled 
r  ick.      This    truck    can    then    be 
Pti  ed  about,  and  the  motor  easily  lined 


up.  with  the  truck  blocked  and  used  as 
a  foundation  for  the  motor.  These  port- 
able outfits  save  time  when  machines 
are  being  changed  and  are  very  con- 
venient in  substituting  for  other 
that    arc    being    repaired. 


complishes    the    result,    which    i--    the   main 

tiling.     Fig.    1   shows  the  connecti  I 

sepower  550  voll   motor  used   to 
.1    radial    drill    until    a    suitable 

•.as    obtained.       When    this    motor 
came    into    the    shop    the    field    coils    were 


A  220-VOLT   MOTOR  EXCITED  from   22O-V0LT   LINK   AM)  TAKING   ARMATURE 
CURRENT  FROM    I IO-VOLT  LINE 


The  motors  used  in  this  shop  are  110- 
and  220-volt  direct-current  machines  and 
receive  current  from  a  three-wire  circuit. 
At  times  it  is  impossible  to  find  proper 
pulleys    or    motors    of  :>eed    in 

stock.  It  is  often  advisable  to  change  the 
field  connections  of  a  220-volt  motor  and 
use  it  on  tfie  no-volt  circuit.  It  may  be 
that   this   lowers   the   efficiency   but   it   ac- 


connectcd  for  220  volts  and  the  construc- 
the  motor  was  such  thjal  it  would 

have    been    difficult    ' 

1 10  volts.     We  were  unable  to  find  a  pul- 
ley  small   enough   for  the   speed   that   the 

ive  on  220  volts.  Accordingly  the 
armature   was  110  volts  and 

I    winding    at    220    volts,    making 
the    machine 
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FIG.    ->.     CONNECTIONS   OF   TWO    MOTORS   USED   TO  DRIVE  A  COMMON   SHAFT;   A  FIELD   REGULATING 
RHEOSTAT  BEING  USED  TO  SI'EED  UP  THE    SLOWER    MOTOR 


FIG.  3.  FIELD  CIRCUIT  ENTIRELY   INDEPENDENT  OF  ARMATURE 

CIRCUIT     AND    STARTER.       RETAINING     MAGNET 
EXCITED  THROUGH  LAMPS 


FIG.    4.     SERIES    MOTOR    SUPPLIED      AT    HALF    VOLTAGE ;  LOW  S  ED 
OBTAINED  BY  REMOVING  SHORT  CIRCUIT    ACROSS    LAMP 
IN    SERIES    WITH    MOTOR 
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the  proper  speed.  A  5  horsepower  mot<  r 
starter  was  used  ami  because  tin  field 
current  was  taken  from  the  mains 
it  was  necessary  to  block  the  lever 
in  the  running  position.  Under  these  con- 
ditions it  is  evident  it  the  220-volt  supply 
ibould  t'ail  tor  any  reason,  and  1 
nit  circuit  still  delivered  current,  the 
would  receive  current  with  the 
icld  dead  and  probably  run  away.  This 
lappened  several  times  but  in  each  case 
Jie  motor  was  stopped  before  any  damage 
km  done.  Such  work  as  this  is  not  to 
pe  recommended,  of  course,  but  in  this 
Mowed  a  much  needed  machine 
o  be  put  into  operation  several  weeks 
MBTC  its  proper  motor   arrived 

In  another    case    the   changing    and    in- 
of  machines  required  -'5  horse- 
rated  at    15  horsc- 
.'.  hich    was    driving    a    line    shaft. 
ad    was    to    be   but    for   a    few 
lie      superintendent      objected      to 
the    line    shaft    or    to    buying    a 
tor.      Therefore   another    220-volt 
as   connected    in   parallel   and   the 
idled    a    50-    to    ioo-ampcre    load 
liven    when    the    load    dropped    to 
res   tile   motors   w<  rked    well.      It 
•      'ten  that  two  motors  can  h 

the    same   line    shaft,    hut    in    the 

the     15-horsepower     motors     we 

ad    no     difficulty     as     the     two     motors 

to   have    almost    the    same   char- 

ertain  that  a  series-wound 
idapted    for    hoisting    service    but 
bli    to  obtain  good  re-ults  with 
wound    machine.      Fig.    3    is    the 
diagram    of    a    220-volt    7 
tor  used  to  operate  the  foundry 
is  motor  drives  through  a  worm 
mi     gear     to     reduction     gearing 
the  cable  drum.     The  brushes  are 
I    in    the   best    posit:-:  ting,    as 

current  is  used  in   lowering  the 
r.    The  field  current  is  taken   from  the 
nd    so    the    field    is    always    ex- 
I  his    requires    current    when    the 
-  idle  but  is  better  than   1 
I   circuit    each   time   the   motor   is 
It  is  necessary  to  use  two   110- 
-  in   -1  ri>  -.  as  shown,  to  hold  the 
the    starting    box    in    the    "on" 
These  also  serve  as  pilot  lights, 
'urn   as  soon   as  the  lever   strikes 
t   and   make   it   possible   to   tell 
or    not    power    is    on.      This    ar- 
nt  worked   so  well  that  it   is  still 
a    series    motor   with 
..•    switch    and    automatic    starting 
s  bought  to  be   put   in   this   place- 
been  in  the  stock  room  for  some 

.   is  the  wiring  diagram   of  a   '4- 

wer   220-volt    series-wound    motor 

the  fan  of  a  small  portable  forge. 

pplied    at    tto    volts    and    can   be 

'    1  to  any  socket   by   means  of  an 

clinary  socket   plug  which   is  connected 

*  the  fuse  block  by   flexible   cord.     The 

'  ee  lamps  are  used  to  lower  the  speed 
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when    the    ire    is  burning   well,   the    single- 
pole    switch    being    opened    to    remove    the 
short-circuit    across    the    local     lamp    cir- 
1  hen    the    fan    furnishes    just    the 

Oi    all     lo    heat    I  ivetS    With 

out   burning    them, 

llies.  '  >  not  ci inform  to  the 

bul  they  show  how  we  have 

used  ,i\  ail, ,!.!,■  mot. :  i  '  k  done 

em    time    without    waiti 

paratus.     One    soon    tires    of    wiring 

ordinary    shunt-wound   motors,   bul    finds 

pleasure  in  doing  these  special  jobs. 
r,  as  the  plant  grows,  the  new 
machines  come  fully  equipped  with 
motors  and  sundries  designed  for  them 
which  are,  of  course,  much  better  than 
our  "utility"  work. 


915 

sheet-steel     rings     with       1  •  d 

around  the  inner  periphery.     Ventilating 

ducts    ale    provided    in    the    core, 

i.ilor  winding,  shown 

hi   plat  •-   in    Fig    335   consists   "i    foi  m 
wound  coils  a,  which  ari    thorou 

Hid    laid    111   insulated    s|,,[s   where 
rmlj  retahv  .1  1  ■  -.  mi  ans  of  mag- 

11c  tie     wed  I  '      wedges     .11  1 


Catechism    of    Electricity 


Typical  Foums  of  Alternating-cur- 
rent Gener 

1100  What  is  the  general  appearance 
of  a  modern  alternating-current  gen~ 
erator  of  the  belted  type? 

A  Crocker-Wheeler  three-phase  ma- 
chine '  f  1 1 1  i -^  type  is  illustrated  iii  Fig. 
333.  Its  capacity  is  100  kilowatts  at  1150 
id  000  resolutions  per  minute.  It 
is  small  for  its  output,  owing  to  the 
peed  at  which  it  can  be  run  in 
comparison  with  a  direct-connected  alter- 
nator. The  bearings  being  supported 
from  three-arm  bearing  frames  bolted  to 
the  main  frame  does  away  with  the  ne- 
cessity for  a  heavy  base  and  makes  the 
machine  very  compact. 

HOI  Illustrate  and  describe  the  princi- 
pal farts  of  thi  enerai  <  shown  in  Fig. 
JJ3- 


FIG.  334.    STAT0H  FRAM1    01    ILTERNATOK 
shown    IN    FIG.    333 

removed  for  repairs,  but  when  in  place 
thej     close     the     slut     magnetically    and 

thereby     permit     the     use     of     solid     field 

pi  les  and  -' I  1m-  projei  ting 

the  winding  are  heavily  taped  ami  var- 
nished to  increase  tin-  insulation  ami  give 
mechanical  protection.      The  bearing  frames 

give  additional  protection  to  the  ends  of 

ill,      oils   .i-ainst   mechanical   injury. 

The     rotor.     Fig.     336,     consists     of    a 


FIG-    333-     KELT-DRIVEN    ALTERNATING-CUR- 
RENT   liENT.RATOR 

The  stator  frame.  Fig.  3,34,  is  of  cast 
iron  and  circular  in  form,  a  skapi 
gives  strength  ami  rigidity  with  a  mini- 
mum amount  of  metal.  The  frame  is 
I  with  slots  for  the  ventilation  of 
big-  333  shows  that  tl 
upon  which  the  machine  stands  form  part 
of  the  frame  casting.  The  frame  sup- 
ports  the   core,    which   is  built   up  of  thin 


fig.  335.    stator  of  alternator  shown 
in  fig.  333 

solid  steel  casting  forming  the  field  111.11;- 
s  and  hub  in  one  piece.     The  field 
:    of  |]:,t   copper 
-trip    or    ribbon    wound    on 
square  copper  wire,  according  to  the  size 
of  the  machine.     Each  coil  is  compressed, 
baked    info   a   compact    unit   and   made  to 
1    heavy   mechanical   strain   with- 
out injury. 
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■ 

-.  They 

uniform  distribution 

of  the  magnetic  flux  and  also   serve   to 

ils  in  place. 

ing    current    is   conducted   to 

r  winding  through  cast  iron  col- 


FIC.    336.      THE    ROTOR    OF    THE    ALTERNATOR 
SHOW  N   IN  Mi,    333 

lector  rings  r,  etc.,  and  carbon  brushes. 
Hector  rings  arc  located  one  on 
le  of  the  rotor,  producing  a  very 
compact  and  symmetrical  design.  Each 
rin','  i-  supported  "ii  a  cast-iron  hub,  from 
which  it  is  thoroughly  insulated,  and  the 
hub  is  mounted  on  the  shaft. 


remova]  of  the  rotor.  The  journal  boxes 
are  of  the  sealed  type  So  :.s  to  be  free 
from  oil  slinging  and  dustpi 

The  brush  holders  are  of  the  radial 
type  with  adjustable  spring  tension  and 
the  brushes  are  self-feeding.  The  holders 
are  mounted  on  brush  yokes  supported 
on  insulated  studs  attached  to  tin  bear- 
ing   frames. 

Heavy  slide  rails,  as  shown  in  Fig,  333, 
are  provided  with  each  machine.  Phesfi 
rail-  fit  into  accurately  planed  grooves  111 
the  feet  of  the  machine  and  the  belt  ten 
sion    is    adjusted    by    means    of    adjusting 

screws. 

1 102  What  mams  are  employed  for 
exciting  the  field  magnets  of  the  alter- 
nator in  Fig.  .;..-.; 

A  [25-volt  direct-current  generator  is 
-.  for  this  purpose.  This  may  be 
an  independently  driven  machine  or  it 
may  be  mounted  on  the  alternator  itself, 
a-  shown  in  Fig.  337,  and  driven  by  the 
alternator  shaft. 


Failure  of  a  flywheel  usually  begins  by 
the  starting  of  a  minute  crack  on  the 
under  surface  of  the  rim  at  the  point  of 
greatest  stress,  viz.,  near  the  ends  of  the 
arms  adjacent  to  the  rim  joint.  The 
crack-  gradually  deepen  until  failure  oc- 
curs with  all  its  disastrous  consequences. 


FIG.    337.     ALTERNATOR    WITH    DIRECT-CONNECTED  EXCITER 


The  rotor  and  collector  rings  .  are 
mounted  on  a  shaft  of  machinery  steel 
which    extends  bearings    at 

both    ends    for   the    driving    and    the    ex- 
citer pulleys. 

The  bearings  are  of  the  ring-oi 
and  have  removable  caps  to  facilitate  the 


These  minute  crack-  are  visible  to  an 
experienced  eye,  and  careful  inspection 
will  aid  materially  in  the  prevention  of 
flywheel  explosions.  Tn  wheels  built  in 
sections,  care  should  be  taken  to  see  that 
the  bolts  are  drawn  up  to  the  proper  ten- 
sion. 


Semi-annual  Hearing  of  Massa- 
chusetts Board  of  Boiler  Rules 


I'be  Board  of  Boiler  Rules  in  conqsi 
ii'  n  with  the  Massachusi  ti-  Boiler  Ii 
spection  Department  is  obliged  In  la 
io  hold  meetings  for  public  In  ai 
the  first  Thursday  in  May  and  Novel 
of  each  year.  At  the  hearing  re 
passed,  complaints  were  made  of  tin 
quirements  of  the  board  with  > 
hanging  boilers  over  7H  inches  in  dian 
eter.  winch  rule  reads  :  "  \  horizi  ntal  P 
turn-tubular  boiler  over  78  inches 
diameter  shall  be  supported,  independei 
of  the  boiler  side  walls,  from  sti  el  hu 
by  the  outside-suspended  type  of  setfJn 
Where  three  supports  are  necessary  t 
each  side  of  a  boiler,  an  equalizer  shall  I 
used." 

Previous  rules  simply  said  that  sue 
boilers  were  to  be  supported  by  the  ou 
side-suspended  type  of  setting  and  owne 
simply  hung  the  boilers  from  chann 
bars  running  across  the  boiler  wal 
gaining  nothing  by  carrying  the  weig 
around  through  the  channel  bars 
letting  the  lug  bear  directly  upon  the  wi 
itself.  The  introduction  of  the  wor 
"independent  of  the  boiler  side  wall 
precludes  this  evasion  of  the  purpose 
the  rules. 

One  of  the  rules  provides  that  "t 
temperature  of  the  usual  feed  water  e 
tering  a  boiler,  except  the  boiler  of 
steam  lire  engine,  shall  not  be  1 
120  degrees  Fahrenheit  when  the  pr< 
sure  allowed  exceeds  25  pounds  p 
square  inch."  The  inventor  of  an  a 
paratus  for  heating  the  feed  supply  f 
steam  fire  engines  remonstrated  agaii 
their  exemption    from   the   rule. 

The  discussion  turned  largely  upon  I 
requirements  of  a  manhole  in  the  fn 
head  and  of  the  method  of  attachme 
of  the  through  braces  about  this  m: 
hole. 

The  rule  requires  that  "A  horizon 
return-tubular  boiler  having  a  manh' 
below  the  tubes  shall  have  one  or  ltl< 
stays  on  each  siclv  of  the  manhole,  I 
rear  ends  of  which  shall  be  attached 
the  rear  head  of  the  boiler,  and  tin-  fr 
ends  shall  pass  out  through  the  fn 
head  and  shall  lie  secured  with  nuts 
side  and  out.  The  center  line  of  si 
stays  at  the  front  head  shall  not  be 
low  the  center  line  of  tin-   manhole." 

Whether    or    not    the    hearing    will 
productive    of   any    revision    of   the   ru 
is    not    yet    determined,    but    nub 
very    weighty    reason    can    be    shown 
a    change,    they    should    be    given    a   1' 
and    thorough    trial    as    they    are.     Tl 
have  been  evolved  by  a  number  of  y 
of    practical    application    and   by 
made    up    of    representatives    of    all 
classes   concerned,   and   are   beginning  > 
be   looked   to   as   of  more  than   local 
terest  and  importance. 
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Practical     Letters    from     Practical    Men 

Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About  ^  our  Work,   and   Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


A  Tank   Level  Indicator 


have  a  tank  in  our  basement  the 
of  the  liquid  in  which  we  must 
ually  watch,  so  we  fitted  it  up  with 
iual  arrangement  of  a  float  with  a 
running  over  pulleys  to  an  indi- 
in  the  engine  room.  After  having 
e  on  account  of  the  wire  breaking, 
r    indicator   sticking.    I    put 

indicator  which  gives  perfect  sat- 
on  and  of  which   a  description   fol- 

1  a  glass  tube  of  about  'g-inch  bore 
foot  or  so  longer  than  the  tank  is 
Glass  tubes  ordinarily  come  in  5- 

lengths,   and    if   the   tank   is   deeper 


•hat.  two  tubes  can  easily  be  welded 
ter  over  an  alcohol  lamp  or  gaso- 
torch,  or  they  can  be  connected  by 
1  of  a  short  piece  of  tight-fitting 
r  tubing.  This  tube  is  fastened  in 
allow  groove  in  a  board  painted 
and  screwed  to  a  convenient  place 
e  wall.  The  top  of  this  glass  tube 
!  open  or  a  loose  plug  of  cotton  wool 
<"rted  to  keep  the  dust  out ;  to  the 
n   is   cemented    a    '1.x1 '-inch    coup- 


ling from  which  a  JrJ-inch  pipe  run-  to 
part  t'  to  !'  and  from  there  to  the  tank. 
Parts  C"  and  D  are  [ 54-inch  nippli 
.?  inches  long  and  closed  on  each  end  by 
a  pipe  cap  drilled  and  tapped  for  the 
'4-inch  pipe.  The  distance  between  the 
bottom  oi  /'  and  the  bottom  a 
equal  to  1  15  of  the  difference  in  high! 
between  the  bottom  of  C  and  the  lower 
end  of  the  glass  tube.  Before  connecting 
the  parts,  till  the  glass  tube  with  water 
and  let  it  run  into  a  dish,  then  measure 
out  two  or  three  times  this  volume  1  t 
mercury  plus  enough  to  fill  the  pipe  con- 
necting C  and  D.  Pour  this  mercury 
into  C  and  connect  the  parts  as  shown. 
P  is  a  temporary  pipe  the  top  of  which 
must  be  a  little  higher  than  the  bottom  1  f 
the  glass  tube.  When  all  is  done  ami 
while  the  tank  is  empty,  open  valve  / 
and  pour  machine  oil  in  P  until  it  show 
in  the  glass,  making  sure  that  there  is 
no  air  trapped  in  the  piping.  Then  -lose 
the  valve  V  and  remo  P.   N<  w, 

after  making  a  mark  on  the  board  when 
the  tank  is  full  and  another  when  it  i 
empty  and  as  many  intermediate  marks 
as  you  wish,  you  will  have  an  i 
that  is  neat,  reliable,  and  which  will  re- 
quire no  t ink.  - 
The  principle  on  which  this  in  licator 
is,  of  course,  very  simple  and  yet 
must  be  thoroughly  understood  to  enable 
one  to  install  it  successfully.  The  specific- 
gravity  of  mercury  being  13.58  and  the 
specific  gravity  of  oil  being  about  0.9  it 
that  mercury  is  about  15  times  as 
heavy  per  unit  volume  as  oil.  Therefore, 
when  the  oil  i>  poured  into  the  filling 
pipe  P  the  level  of  the  mercury  in  the 
pipe  connecting  C  and  D  will  rise  only 
about  one-fifteenth  as  fast  as  the  level  of 
the  oil  rises  in  P  and  B,  so  that  by  the 
time  the  "il  begins  to  show  in  the  glass 
about  half  the  mercury  will  have  been 
forced  up  into  D.  TUen  valve  V  is  closed 
and  P  removed.  The  mercury  and  the 
oil  are  now  in  equilibrium ;  any  additional 
pressure  on  the  mercury  in  />  ci 
the  rising  of  the  liquid  in  the  tank  forces 
some  mercury  from  D  into  C  and  this 
necessarily  causes  the  oil  to  rise  in  the 
glass  tube.  If  the  area  of  a  horizontal 
cross-section  of  C  and  D  were  very  large 
compared  to  the  area  of  the  bore  of  the 
glass  tube,  so  that  the  glass  tube  would 
be  full  before  there  would  be  a. perceptible 
diminution  of  the  difference  in  level  of 
the  mercury  between  C  and  D,  then  the 
level   of  the   oil   would   rise   compared   to 


the  rise  in  the  level  of  the  liquid  in  the 
tank  as  the  specific  gravity  of  the  oil  is 
to  the  specific  gravity  of  the  liquid.  If 
the  liquid  in  the  tank  is  water,  then,  if 
the  indicator  is  made  as  directed,  the  rise 
1  in  the  tube  will  be  very  nearly 
equal  to  the  rise  of  the  water  in  tin'  tank. 


In  our  case  the  tank   is  filled  with   brine 

(specific  gravity   1.1S)   anil 

36  inches  in  the  tank   -hows  a   differ 

38  inches  on  the  indicator. 

By  a 
the  parts  this  indicator  can 
when    the   tank    is   higher   than    tl 
cator.  as  shown  in  Fig.  2.     In  this 

r  than  D  and  C  is  connected  di- 
rectly to  the  bottom  of  the  glass  tube. 
The  difference  in   level  between  the  hot- 
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in    this 

•    e  li<nii<l 
the  formula 


A  = 


■ 


tank  is  filled  with  water  this  be- 

/.=.//-=-   13.5a 
It    might    be    asked    why    the    relative 
ind    /'   are    t.>   be   adjusted 
so   carefully   and   the   answer   is   that   the 
trefully  this  is  done  the  less  mer- 
cury will  he  required. 

A.    1".    M  TELLER. 

Mayville,  Wis. 


Fixing  a   Back  Pressure   Valve 


valve   that   rattled   on 

very    badly    was    cured,    as    shown 
sketch,  after  numerous  trials  with 
weights   and   springs.      This   valve 
h  lust  line  from  three 
high-speed  engines,  from  the 

■  i  inch  galvanized  pipe, 
open  at  the  top  and  capped  at  the  bot- 
tom, about  g  feet  long  was  secured.  A 
2-inch  hole  was  dug  in  the  floor  and  the 
end  of  the  pipe  was  put  in  plumb 
under  the  lever  and  cemented.  This  was 
■    r    convenience,    there    being    no 


" 


I  I 


Br»M  Waiter 


pipe,  with  the  fork  from  an  .Id  beam 
clamp,  was  attached  to  the  lever  with  two 

"ill     brass     plate. 

nnh  smaller  than  tlu-  2-inch  pipe,  and  a 
leather  intended  for  a  pump  regulator 
made  the  plunger.  The  action  is  as 
follows  : 

On     the    downward     stroke     the     water 
with    which    the    2-inch    pipe    is 
forced    up    thi  •  .    which    must 

he   open  I  '"   tin-    upstr.  ke    the 

water  flows  between  the  leather  anil  the 
side  of  the  2-inch  pipe.  It  did  not  vary 
the  back  pressure  any  or  retard  the  move- 
ment   of   the    lever,   but    brought    it    quietly 

t.i  rest.  The  only  attention  necessary  is 
a    little    water  ly   to    make    up 

the  evapi  ration,  and  the  main  point  in 
this  case  was  that  it  saved  the  COSI  and 
installing  an  improved  back-pres- 
sure valve  which  was  necessary  in  this 
plant. 

Harold  James. 
Xew    York.   X.   V. 


Water   Required  to  Condense  One 
Pound  of  Steam 


The  accompanying  table  is  arranged  to 
give    the    pounds    of    water    required    to 

.  on,-  pound  of  steam  under  vary- 
iditions  of  vacuum,  temperature  of 
condensing  water  and  drop.  This  table 
is  applicable  to  all  types  of  steam-con- 
densing  plant,  care  being  taken  that  suit- 
able   allowance    is    made    for   the    "drop," 


which   represents  the  drop  in   temperatll 
between    that    due    to    saturated    steam 
any    particular    vacuum    and    the    tcmpei 
Hue  of  the  condensing  water   lea 
conden  1  the  vacuum   tcmpei 

ture  equals  115  degrees  Fahrenheit  ail 
the  condensing  water  enters  the  BO 
denser  at  a  temperature  of  do  degre  , 
Fahrenheit;  also  that  the  latter  tcmpei 
ture  is  increased  during  its  passa< 
through  the  condenser  tubes  by,  say,  jl 
thus  leaving  the  condenser  .1 
100  degrees  Fahrenheit.  Then  with.' 
vacuum  temperature  of  115  degrees  a^ 
an  average  exit  water  temperature  of  fti 
degrees,    the    drop    will    be 

115  —  too  =  15  degrees. 

The  drop   in   a   condenser   is  depend.: 
upon  the  following  items : 

1.  Pounds     of     steam     condensed 
square   foot  of  tube   surface   in  a  surfu 
condenser. 

2.  Degree   of  vacuum   carried. 

3.  Temperature    of    injection    or    c  • 
densing  water. 

4.  Velocity       of       condensing       wr 
through   the   condenser  tubes. 

5.  Ratio    of    tube    area    to    surface 
tube    element. 

the    greater   the    heat-transmi 
ciency  between  the  steam  to  be  condei 
and    the    condensing    water,    the    sma  f 
the    drop    becomes,    with,    of 
smaller  quantity  of  condensing   water 
ing   required.     No   definite    rules   can 
be  given   for  ascertaining  the  con 
to  be  allowed   for,   experience   01 
a  guide  as  to  how  close  to  work   to 
vacuum  temperature. 


REPAIR    TO    BACK-PRE- 

pillars  or  wall  cb.se  enough  to  bracket 
the  2-inch  pipe  to.  A  piece  of  2- inch 
pipe    2    •  as    good    if    it 

can  be  held  securely  under  the  lever.  This 
makes  the  body  of  the  dashpot  to  hold 
the  water.     A  piece  of  '  £-inch  galvanized 


POUND 

S   in    CIRCULATING   WATER 

PER  POUND  OF  STEAM  CONDENSED. 

Injection  W 

ATER    TemPERATI 

kk.    I)i:< 

.    I'. 
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Deg. 

F. 
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80 
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■ 
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42   0 
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> 

is 
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20 
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12 
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- 

is 
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20 
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_ 

6 
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19.5 
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36.2 
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1 

bl 

10 

17    5 

19   1 
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12 
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19.8 

21  9 
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21.0 

23  5 
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52.5 
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> 

18 
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22.4 

25  11 
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47.8 
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20 
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6 
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.36   3 

17    _• 

18.8 

20.6 

22.9 

25.6 

29.2 

33.7 

40  3 

is 
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To  explain  the  application  of  the  table, 
that   a    surface    condenser    lias   to 
be  supplied   to  meet   the   following   condi- 
•d  that   it   is   required   to  give   the 
jounds  oi   water   necessary   per   p 
•team-     Amount   of  steam,   10.000  pounds 
j«c  hour :  vacuum.  27  inches,  with  barom- 
at   .10   inches;    condensing    water    at 
cos   Fahrenheit     W  ith  thi 
a  drop  of  15  degrees  ma}  be  s*afel) 
Upon   referring  to  the  author's 
1,  on  page  63  of  tin-  Jul}    1.!  num- 
Power,    tin-    temperature    corres 
I-   a    vacuum   of   27   inches   will 
id  to  bo    115   degrees    Fahrenheit 
a  drop  of  15  degrees  the  condensing 
will  leave  the  condenser  at   a  tem 
■e  of    too  degrees    Fahrenheit     It" 
mpanying  table   is   referred 
t  the   section   marked   27   d 
and   the    lino    marked    15    degrees 
in  the  60-dcgree  injection-tempera- 
!umn.  the  figure  26.3  will  ho  found. 
leans    that     for    even     pound    of 
to    be    condensed    per    hour.     26.3 
Of  condensing  water  at  60  degrees 
iheit    will    be    required.      As    10,000 
of  steam  are  to  be  condensed  per 
his  will  require 
10,000  X  26.3  =  263,000 
of   water   per  hour,  or 


263,000 


=  5*5 


8.33  X  60" 

States  gallons  per  minute. 

W.  Vincent  Jreeby. 
lford.  Essex,  Eng. 


Preventing  Shaft  Wear   in  Cen- 
trifugal  Pumps 


"alculating    the    stresses    in    the    shafts 
rge  direct-connected  centrifugal 
ing   installed,   it   was  discovered 
t   the    shafts    had    been    given    a    load 
of   that    for    which    they    were 
caused   by   a   change   in   the   di- 
of    the    flywheels.      The    shafts 
inches     in      diameter     by      12 
t  between   journals.     As   the   water  to 
d    carried    a    large    amount    of 
as  feared  that  the  shafts  would 
m  cutting  as  it  was  evident  that 
dl   amount    of   wear    on    the    shafts 
weaken  them  that  expensive  re- 
Id    soon    be    necessary.      As   the 
id    engines     had     already    been 
was   decided   to  use  the   shafts 
vere.      Calculations    showed    that 
1   -hafts   were    strong   enough   to    carry 
if   no    wear    occurred,    and    the 
.ving    plan     for    avoiding    wear    was 
which    might   be   applied   to   ad- 
fage  in  similar  cases: 
he  size  of  the  shafts  was   taken,   and 
-iron     sleeves     were      made      to     fit. 
sleeves  were  bored  and  turned;  those 
'the   outer    ends    of    the    shafts    were 


The  sleeves  which  were  to  go  on  the 
shafts  between  the  engine  and  the  pump 
were    made    in    halves,    and     fastened    in 

place    w  i'h    '  1  inch    screws.      I  ' 
holes  being  s, ,  distributed  that   the}    weak- 
ened   the    shaft     only     1     or    2    per    cent, 
estimated    from    experience    with 
other    pumps 


ikon    PROTECTING    SI 

water  that  a  very  few  week-'  wear  would 
es    were 

lift  off.  The  casings  and  glands  were 
through 

tbi  in.  and  thi    -1  e  of  tin 

1  I   1-  allow    thi    u         :   tl 
packing      originally      intended      and      the 
glands   u  mdingly  larger. 

This    arrangement    enabled    tin-    use    of   the 

shafts     indefinitely,     for     whenever     the 
became     worn     it     was    an     inex- 
pensive job  to  fit  new  ones. 

11.   R.  Mason. 
Cape   Girardeau,    Mo. 


Driving    Spikes    in  Ceiling 


A    simple  device    for  driving   spikes   or 
placing  bolts   into  holes  in 
other  unreachable  positions  may  be  readily 
11  in  the  sketch.    Two 
pieces  of  Mat  spring  steel  are  fastened  to 
one   end   of   a   piece   of    1-inch   pip 
6  or  8   feet    long.     A    hammer    i 
from   a   piece   of   steel    suitable    for   tem 
poring.      A    ■'.■-   or   \s-inch   rod   is 
int..  this  hammer  ami  extends   fai 

1      springs    are 

turned   .nt    and    pointed,    SO   that    they   will 

wood    as    the    tool    is    held 

up,  and  thus  guide  the  nail  or  spike  while 


School   House   Healing 

1    am 

and    ventilating    two     school    houses     with 

20   rooms   each,    nine   of    which   an-   about 

in.dl.  1.       I  he 

power    1:  feet    from    the    liuild- 

>1   the   steam   is  conveyed    under- 
ground.      1     bavi     S    pounds    pressure    oil 
Coils,       and       15 

on  direct-steam  coils  and  carry  30  pounds 
steam  pressure  on  boiler  and  engi  I 

burn    from   2   to    .•'  ■    m  t    ti  -ns   of  1  I 

•  >t':  coal  in  10  hours,  and  think  that  I 
am  burning  too  much  coal,  1  have  been 
alter  the  school  hoard  to  place  a  reducing 
valve    on    the    pipe    to    the    engines    s. .   that 

I    could   carrj    60  pounds   on   thi 

and  30  pounds   on   the  engines,  which  is  all 
ire   allowed.      1    think 

Id    he    cheaper    to    carry    (»  I 
on   the  boilers   than   30   pounds.      As   there 
ate   no  I 
to  carry  only  30  pi  iut 

The  thermostat  is  run  by  an  air-water 
motor  which  controls  the  heat  in  the 
healing    and    ventilating   chambers. 

Will   a  higher  boiler  pressure, 
pounds  or  more,  help  matt 

William  Gellenden. 

Ionia.   Mich. 


An  Engineer  Goes  Farming 

I  have  quit  engineering  and  taken  up 
a  claim  of  320  acres  of  land  which  will 
pay  me  bettor  at  the  end  of  in 
than  working  at  engineering  for  the  same 
length  of  time.  But  I  must  have  PowEX 
so  I  can  read  and  keep  up  with  thi 
1   don't   want   to.  1  I    great  many  that 

call   themselves  engineers  and  are  running 

here.     I   saw   one   25  hoi 
traction  thresher     engine      that      only     ex- 
hausted I    of    the    stroke,    and 
[ineer   was   happj    as  a   lark  just  as 
long    as    the    wheel     would    make    a    com- 

pleti    revolution,     Another  engineer  could 

ibitl    a    small    bearing,    and    had    to 

two   days    until    a    new    box    came 

from   tin    factory.      Still   another  could   not 

set     a    common     slide    valve    or    calk    the 

tines,     and     a     certain     engineer     did     not 

know    the    reas.  n     for    his    oil    pump    not 

working  and  had  to  shut  down   for  half  a 

day    until    ho    got    a    lubricator,    when    the 

pump    plunger    needed    packing 

I   have   made   up   my   mil   I 


DEVICE    FOR    DRIVING  SPIKES    IN    CEILING 

driving,   even   if   the   head   is   considerably  of   the    craft    here    and    take    a    back    seat. 

smaller    than    the    inside    diameter    of    tin-  This  State  has  a  license  law,  but  it  is  not 

_j_e  icd    as    strictly    as    it    should    be       [f 

GE  0.   McVlCKES.  it    was.   there    might   be   a    better   da   -       f 

North    Bend,    Neb.  engineers   here..                    Bert   A.    Fox. 
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Subjects     Under     Discussio 

Comment,    Criticism    and    Debate    upon    Various     Articles,     Letters 
and    Editorials    Which     Have     Appeared     in     Previous     Issues 

BRING       OUT      YOUR       IDEAS 


Compression  Outside  of  the    Main 
Cylinder 


In  the  Octobei    10  number  Mr.  Wester- 
field,    in    commenting    on    my    article    in 
-    ji    number,    makes    the 
statement   that    it    would   not    be 
:  learance   to  an  extent   less  than 

that   usually   allowed   on   account    of    the 
danger    of    the    piston    coming    loose    on 
and  hitting  the  cylinder  head,  and 
that  with  the  compression  outside  of  the 
Imder  the  piston  would  strike  the 
-    soon   as   the   nut   had   begun   to 
while  with   the  compression 
in    the   steam    cylinder    it    would    be   pre- 
vented   from    striking   the    head    until    the 
nut    had    probably    slackened    enough    to 
allow  the  piston  to  come  off  the  rod. 

It  is  very  easy  to  see  what  would  hap- 
pen to  the  engine  in  case  the  piston  did 
come  off  the  rod,  and  it  would  seem 
that  the  small  clearance,  with  compres- 
sion outside  of  the  steam  cylinder,  would 
be  a  benefit  instead  of  a  detriment  in 
this  respect,  as  the  attention  of  the  engi- 
neer would  be  called  to  a  loosi 
as  soon  as  the  nut  had  started  to  come 
loose,  and  it  could  be  remedied  before 
any  possible  damage  was  done. 

In  any  event  the  possibility  of  a  loose 
if  mi  dent  design  is 
too  remote  to  need  to  be  considered,  and 
there  are  probably  not  many  engine  build- 
ers who  would  care  to  admit  that  they 
would  not  dare  to  reduce  the  clearance 
on  account  of  the  danger  of  a  loose 
piston. 

Mr.     Westerfield's     statement, 
"with  engines  of  good  design  and  proper 
ry  little  danger 
of    getting    water    in    the    cylinder,"    the 
large  number   of  accidents   to  engines   in 
large     plants     in     various     parts     of     the 
country    in    recent    years,    where    the    at- 
tendance was  of  high   order  and  the  en- 
ake,  will  hardly  bear 
I       The    fact    that    practically    all 
modern   engines   are   equipped  with   relief 
valve-    would    indicate    that    the    builders 
anticipate  danger  from  this  source. 

If  Mr.  Westerfield  will  take  the  time 
to  look  up  some  of  the  recent  tests,  in 
which  all  records  f<  r  economy  were 
broken,  he  will  find  that  the  engines 
which  made  these  records  were  designed 
in  a  manner  that  all  ranee  to 

be   reduced  to  a   point  a  great  deal   less 
than     is     usually     allowed.     The     engines 


which  showed  the  greatest  economy,  in 
addition  to  having  verj  small  clearance, 
were  also  equipped  with  tail  rods;  it  is 
only    reasonal  I  hat    these 

features  aided  materially  in  the  results 
obtained, 

IK-  states  thai  the  purpose  of  compres- 
sion in  the  steam  cylinder  is  to  bring  the 
reciprocating  parts  to  rest  without  shock 
or  jar,  and  to  till  the  clearance  space  with 
exhaust  steam  instead  of  having  to  fill 
it  with  the  live  steam  from  thi 
He  might  have  stated  further  that  the 
compression  of  the  exhaust  steam  is  also 
1  to  return  to  the  exposed  sur- 
faces a  portion  of  the  heat  which  had 
been  extracted  from  them  by  contact  with 
the  exhaust  steam  at  its  relatively  low 
temperature. 

There  is  a  considerable  number  of  en- 
gineers who  do  not  agree  that  compres- 
sion of  any  kind  is  necessary  in  the  case 
of  slow-  or  medium-speed  engines,  and  it 


enough   to   run   the   compression   press  e 

pressure,   the  negati 
done   m  the  cylinder  would  proh 
sit    the   gain   many   times,   and   also  < 
the   engine   to   run   badly. 

S.    KlRLl! 
New   York,   X     V. 


must  be  admitted  that  they  seem  to  be 
getting  along  very  well  without  it  too. 

Leaving  out  of  the  question  the 
cushioning  of  the  reciprocating  parts, 
does  compression,  as  generally  given  to 
engines,  really  serve  the  purpose  of  fill- 
ing  the  clearance  and  returning  heat  to 
the   surfaces   to   any   practical   extent? 

Considering  the  accompanying  dia- 
gram as  being  taken  from  an  engine  run- 
ning at  103  revolutions  per  minute,  the 
amount    of    coi  hown    is   about 

what  is  usually  allowed  in  practice.  The 
time  from  the  moment  the  exhaust  valve 
closes    fi  ion    until    the    piston 

has  reached  the  end  of  the  stroke  is  only 
'50  part  of  a  second.  As  this 
pressure  is  only  run  up  to  about  33 
the  amount  of  heat  transferred 
to  the  exposed  surfaces  in  the  short  time 
that  the  compressed  steam  is  in  contact 
with  them  will  amount  to  practically 
nothing:  while  its  value  in  filling  the 
clearance  space  amounts  to  very  little 
•  there  still  remains  two-thirds  of 
the  space  to  be  filled  by  the  live  steam 
from  the  boiler. 

If  the  exhaust  valve  were  closed  early 


Engineers'  Wages 

It  is  a  sad  reflection   upon   tin 
status  of  engineers    when  it  is  li  I 
editor   of   Power   to   take   up   the   cu 
for    them    in    the    cause    of    wagi 
editorial    on    the    subject    of    "Engini 
Wages."    in     the     November    2    issue 
timely    and    should    strike    a    n 
chord  in  the  minds  of  a  large  numbe 
1 1  aders. 

It  is  surprising  that  a  large  part  1 
class  of  men  wdiose  vocation  calls 
such  a  wide  variation  of  practical  kn< 
edge  should  display  such  a  la< 
terest  as  to  the  pay  they  earn,  but 
not  get. 

On    every    side    one    sees    this    and 
craft  gaining  an  increase  in  wagi 
hours    and    better    conditions   all    aro 
Is  it  because  the  bricklayer  or  the  Sti 
filter  has  studied  more  than  the 
or  is  it  because  they  have  worked  I 
or    harder    for    their    experienci 
cause    their    business    requires 
telligence   than   that   of  the   engi 
perhaps   it   is  because   they   have   a   li 

<  to  pay  which  the  engineer  doei 
or  because  they  have  more  1 
tools  to  buy,  even  though  accordin 
some  persons  every  engineer  should 
a  complete- library  of  mechanical,  el. 
cal,  chemical  and  other  works,  as 
as  "own  tools  and  indicator.  1" 
references,  etc.?" 

Bosh  !  Fol  de  Rol !   Likewise   poppyc 
To  all  these  questions  the  answer  i- 
and    it    requires    no    thought    to 
conditions  are  directly  opposite. 
they  exist. 

You    may    say    most    engineers     ' 
steadily  the  year  round.    So  do  most  li' 
hut    I    have    never   known    of   o» 
fed  less  on  that  account. 

The   better-paid    craftsmen    have  t' 
no    maudlin    talk    of    self-improvemei  "' 
their    argument,   but   have   demandet  M 
better   pav  and   obtained  it. 

P.   J.   Qpil, 

Xew  Haven.  Conn. 
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H  >\\  ER   AND    I'llb    ENGINEER. 


921 


Transposed  Transformer  Connections 

xperience  of  Mr.  Carl  with  trans- 
transformer    connections. 

50.'.    under    the    heading.    "Wliat 

the   Lights  to  1  !o  out  ;"   seetns  to 

ffer  an   opportunity    foi    some  ex- 

interesting      speculation      and 


Lampt  Dnctr,  X.  r. 

THE  GROUNDED   ARC   CIRCUITS 

alternating-current    phenomena, 
ion   of  which   cannol    fail   to  be 

every   engineer   and   electrician 

do    with    systems   of    this    kind. 

e  problem  appears  to  he  comparatively 

:   *irst  glance,  but  the  deeper  the 

the   more   complex   it   becomes. 

[n   the   first    place,    the    int< 

\    and    )'  put    '  •  ies  of 

!    two    transformers    in     series,     which 

resulted    in    double    the    normal 

terttial  being   built    up   in   the   combined 

vith  all  stab  switches  in  and  the 

nip  load  on.     This   is  proven  by 

■  fact  that  the  lightning  arresters  flashed 

•en  the  circuit   was   closed   through   the 

:hes  on  circuit  B.     The  potential 

'.    circuit    must    have   been 

high    to    break    down    the    re- 

of  the  air  gaps  in   the   am 

tter  would  not  have 

Another  convincing  evidence 

Jt    the    potential    was    abnormally    high 

the    fact    that    grounds    showed    up   on 

m    that    had    hitherto    given    no 

someone    ask,    "What    were   the 
doing  all  this  time?"   I  answer 
tion    by    calling    attention    to    the 
•   that   we   are   facing    an    unusual  con- 
Hie   mere   fact    that    the   ammeter 
•    A    showed   but   two   amperes   is 
ther   evidence   that    an    abnormal 
as    present,    and    the    regulators 
vented     from    performing    their 
nction.     In  reasoning  along  this 
n  assuming  that  the  stab  -witches 
ircuit  A  were  inserted   first,  and  that 
lights    on    this    circuit    lit    up.    tem- 
at   least.     With   the   inserti 
lies  on   circuit    B,   the   two  cir- 
its  being   in    series    through    the   trans- 
nnections  at  .V  and    1*.  the  latter 
an  equalizer  conne  :tion. 
''   ammeters    to    indicate    the    combined 
of  the   two   circuits.      There   is 
dly    any    doubt     that,     had     the     stab 


-   on  circuit   B   been   insert 
the   ammeter   on    that    circuit    would    have 
1.6  amperes,  or  the  difference  be- 
tween  the   indication   on  ammeter   ./   and 
I    both    circuits. 
\-  to  the  contention  ol   the  t i r - 1   elec 
trician    that     the    circuit     was    open,    this 
would     be     true,     so     long     as     I 

1  11    circuit    />'    were    out,    were    it 

not   for  the  grounds  which  devel 
nits,    which,    doubtless,    w 
portunely   located   50  ;i>  to  partially   bridge 

the  stab  ections,  and  were-  of 

sufficient  pass  enough  current  to 

the  magnets  of  the  are  lamps  to 

bring     the     cat  ier,     and     thus, 

temporarily,    at    least,    strike    the    arc    and 
cause    them    to    light    up. 

The  moment  all  stab  switches  on  both 
circuits  were  inserted,  the  circuit  was 
closed,    throwing   the    secondaries 

up  transformers  in  series,  build- 
ing   up    the   voltage   to   twice    normal,   as 

flash    over    to    ground,    and    the    accidental 
grounds   to   show    up.       This   is   v. 
contention    of   the   second   electrician   be 
comes    tl  1.    from    un     p 

view,     both     electricians     were     partially 
right    ami   partially   wrong. 

« hat  caused  the  arcs  to  light  up 

out.  this  might  be  ascribed  to 
one    or    more    <<i    several    causes.      Let    us 

sight  of  the  fact  that  our  series 
circuit  was  connected  to  two  phases  -'i  a 
three-phase    system.     These    two    phases 

msequently     120    degrees    apart    in 
phase.      Therefore,   we   must   assume   that, 


rily  only.     The  lamps  could  14,  t   their   nor- 
mal   voltJ  !iy.    I, nt    there 
would    not    lie    sufficient    current     I 
the    lamps    permanently    in    operation. 
V    P.    II. 

Buffalo,  X.  V. 

Herewith  are  two  wiring 
similar  to  that  presented  by   Mr.  Col.  and 

of   the   sw  itching   after   1 
had      been      rex 
that     I     can    find    in    the    en 
Is    that    I    ha 

ammeter 

iter   with    the    circuit    open. 

Id   the   lights   have   gone   out    when 

iid    switch    was    closed,    unless    the 

one      set      of     lamps     were 

greater   than   the   other,   which   would   have 

lowered    the    current    suppl)    to    the    ca- 
pacity   of   the    smaller   lamp.      Nor    would 
there     have     been     any      dashing 
lightning  arrester. 

I'pon    changing    the    diagram    we    find 
that    we    have    a    plain  a    circuit 

(connecting   .V.  to    )',   and    )'_•  to  .V,),   but 
ir    being   a    neutral   between 
the  transformers,  we  have  six  arc  lamps 
in    scries    ,,11    the    same. 

iids  are  located  be- 
tween the  lamps,  for  if  they  were  not  and 
there  was  no  lamp  between  the  grounds 
and  the  transformer,  a  short-circuit 
would    occur    when    the    switch    is 

mds  being  slight,  enough  current 
is    carried    frot 

but    not    sufficient    voltage,    to    light    the 
lamp:   yet   the  ammeter  will  show  a  read- 


WIRING    DIAGRAM    OF    ARC    CIRCUITS 


at  a  certain  instant,  there  must  li 
a  condition  of  no  voltage  in  the  circuit, 
demagnetizing  the  arc-lamp  magnets  and 
•  til.  Then  again,  the 
current  that  was  passing  thro- 
high  resistance  of  the  grounds  may  not 
■  sufficient  volume  to  perma- 
nently magnetize  the  arc-lamp  coil-,  re- 
sulting in  the  arc  being  struck  momenta- 


lis  current    If  the  ground 

rned    all 

When  the  switch  B  is  clos 
ammeter   carries   the    same   load, 
each   instrument  has  the  same  relatii  n  to 
the  circuit:  that  is,  there  will  be  ni 
current    go   through    the    four    lamps   than 
their  capacity,  and  the  six  lamps  will  be 
moderated   to   that   capacity. 
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tning  arrester 

in    the    line 

of   the 

ounds    in 

mer,  say, 

.is  long 

,re  ill  the  lighting  circuit   the   rc- 

more   lamps   is   sufii- 

Erom   showing 

and    -till   not   affect 

are    for   the 

transforms 

when   grounds  arc   1.. cited 

•  .    that    is.    when    the 

other, 

trouble    with    the 

ounds  arc  of  various 

nd  iii  burning  swinging 

nd,  keep  cutting  in  and  <>iit   vari- 

i   the   lines   and   lamps,   and 

■arrent    through    the 

tl    |    light    and 

f  current. 
WELDY    S.    V  F.ACER. 

te,  Cal. 


How  Changing  Shifts  Wastes  Money 


During  my  15  years'  experience  around 

steam  plant-.   I   have  always  noticed  that 

the     fireman,    when     well    paid     for    his 

.   tries  to  do  as  near  right  as  he 

can   in   the  boiler   room. 

I  recall  to  mind  a  position  I  held  for 
two  years,  about  14  years  ago,  as  head 
fireman  of  a  battery  of  seven  boilers. 
hand  tired.  In  the  summer  months  it 
was  a  good  job.  During  the  winter 
months  it  was  a  little  harder  than  some 
men  care  to  hold  down  We  had  to 
crowd  the  boilers  hard  and  do  our  best 
firing  to  keep  up  the  required  steam 
When  we  failed,  within  10  or 
l->  pounds  the  whole  outfit  knew  what 
was  the  trouble,  and  someone  would  come 
down  to  the  boiler  room  and  proceed  to 
cuss  the  firemen. 

At  no  time  during  the  two  years   I   was 

I  remember  of  putting  a  ton  of 

the   fires   at   one   firing,    as    Mr. 

Whitham    States   in    his   letter;    if   we   had. 

the    mill    would    have    been    down    inside 

of  ,30  minutes. 

In  this  plant  we  changed  shifts  at  7 
in  the  morning  and  6  at  night,  requiring 
11  hours  for  the  day  shift  and  13  at 
night.  When  the  time  arrived  to  wash 
up.  the  assistant  fireman  and  ash  wheeler 
ly  to  go  home,  while  the  head 
fireman  kept  up  steam ;  then  the  two 
would  look  after  the  fires  while  the  head 
fireman  was  cleaning  up.  About  this  time 
the  opposite  shift  would  come  in,  and  by 
the  time  one  head  fireman  was  ready  to 
go  home,  the  other  was  ready  to  take 
his   place. 

If  Mr.  Whitham  and  his  clients  would 
go  into  a  boiler  room  of  1000  horsepower, 


with  the  plant  in  need  of  one  mOl 
and   lire   through   the   winter  months,   thej 
would,    on    the    tir-t    daj    of    April,    gel    a 
different    view    of    the    case.       I  "id    anyone 

man    that    w 
paid?      Ten      hour-      i-      a      day'-      work 
in   Michigan  ;   how    n  is  a  day's 

work  in  Benjamin  -Franklin's  State? 
Most  firemen  work  u  hour-  a  day.  There 
i-     surely     something  nd    "My 

Clients"   must   be   put    next. 

V      1.      11  AH 

Kalamazoo,   Mich. 


Exciter  Trouble 

Regarding    James    A.    Walker's    exciter 
From   the  information   he 
think   he  will   find  tli.  tatoi    is 

partially  short-circuited  all  around  from 
bar  to  bar.  as  this  would  cause  a  strong 
current    to    be    set     up    through    the    local 

circuit  provided  bj  the  roil-  themselves, 
the  commutator  bars  to  which  their  ends 
are  attached  and  the  defective  insulation 
between  these  bar-.  I  also  believe  he  has 
too  much  tension  on  his  brushes.  He 
may  be  rid   of  the   short-cir- 

cuits by  taking  a  deep  cut  from  the  com- 
mutator and  if  this  does  not  remedj    the 
trouble,  be  can   try  a  good  commutator. 
William   T.  Garutz. 
McKees  Rocks,   Penn. 


Proper  Amount  erf  Lead 


In  the  September  28  number,  page  540, 
Sydney  A.  Reeve  in  referring  to  my  let- 
ter on  the  proper  amount  of  lead,  states 
that  I  did  not  take  into  consideration  the 
thermodynamic  principle  involved.  This 
is  true,  as  I  had  in  view  only  the  me- 
chanical operation  of  the  engine.  I  do 
not  agree  with  him,  however,  that  the 
engine  should  use  more  steam  when  set 
to  take  the  card  showing  the  later  ad- 
mission, than  in  the  other  case  where  the 
admission  is  early. 

The  amount  of  the  surface  exposed  to 
the  entering  steam  will  be  the  same  in 
cither  case,  and  as  long  as  the  compres- 
sion remains  constant  the  amount  of  heat 
absorbed  should  remain  the  same.  In 
either  case  the  space  between  the  piston 
and  end  of  the  cylinder  will  be  filled  with 
the  steam  at  boiler  pressure  by  the  time 
the  piston  has  traveled  the  short  distance 
necessary  for  the  crank  to  have  reached 
the  point  shown,  and  even  if  the  full 
pressure  was  brought  onto  the  piston 
earlier,  it  would  have  practically  no  ef- 
fect in  transmitting  the  power  to  the  shaft 
before  the  crank  had  reached  this  point, 
which  is  about  15  degrees  past  the  center. 

The  only  cause  for  any  more  loss  that 
I  can  see  possible  with  the  later  lead,  is 
the  slight  loss  which  might  be  due  to 
wire  drawing  as  the  piston  moved  for- 
ward the  slight  distance  which  it  does 
before  the  full  boiler  pressure  is  reached. 


What   little  loss  there  is  in  this  waj    I   be 
lieve   would   be   much   more   than   ol 
the   gain    in   reduction   of    friction,   oil,  an 
wear   on    th( 

the   valves   to   produi  1    this    1.  still    wouli 
e,   vai  >   gr<  all}    n  itb  diffi  r<  nl  en 
\n  .  ngine  ha\  ing   lai  ■     p 
small    clearance',    and    quick-acting    valve  ', 
would  probabh    not   require  am .  1 
ly   if  the  compression   was   run   up  withi 
'A    or    .'.i    oi    the    boiler    pressure;    whil 
on,,     w  itb     largi  -low-actin  I 

r  relatively  high  -peed,  wc.ild  rtl 
quire  a  large  amount. 

\-  to  the  reason   foi    |    t'ine    li  ad,    I   1" 
lieve   that   too  much   of  it   has  been  give* 
in   most   cases    for   tl  getting 

nio    appearing   diagram,   and  also  becausjl 
we  have  generally  considered  that  the  ac  4 
mission  and  -team  lines  must   form  a  rigl 
angle    at    their    junction    in    order    to   1 
correct.     I    have   known   of  a   number  c  ft  1 
cases    where   the    lead    was    reduced   to 
large   extent    and    the    result    was   smool  4 

w here  the  engines  could  not  I 
made    to   run    quietly    with    early   lead,  ar 
no   increase  could  be  noticed   in  the  stea-  t 
ci  nsumptii  in. 

I  he  test  on  which  this  letter  was  bast 
was  made  by  the  writer  several  ye; 
and.  while  there  were  no  facilities  fi 
making  an  accurate  test  as  to  the  diffi 
ence  in  steam  consumption  with  the  di 
ferent  amount  of  lead,  I  am  certain  tli 
there  was  no  more  fuel  used  with  tl 
later  lead,  and  the  engine  ran  nun 
better. 

As  to  the  amount  of  heat  lost  in  c> 
inder  condensation  in  a  simple 
densing  engine,  I  do  not  know  that  I  ha 
ever  -ecu  any  data  on  it.  It  is  certai 
however,  that  it  is  a  large  source  of  lo: 
This  fact  was  brought  to  my  attenti 
■  i  .nth  by  getting  about  all  of  the  co 
densation  of  one  stroke  down  the  back 
my  neck  as  I  was  passing  under  the  ei 
of  the  exhaust  pipe  which  projected  oul 
the  side  of  the  engine  room.  I  ma 
a  number  of  observations  on  the  Bit 
ject  of  condensation  during  the  next  f< 
minutes,  but  none  of  them  would  ban 
be  fit  for  publication. 

If  it  were  possible  to  make  the  c; 
inder,  piston  and  valves  of  an  engine 
a  material  having  the  same  noncondui 
ing  qualities  as  asbestos,  with  the  neci 
sary  strength  and  wearing  qualities,  wl 
effect  would  it  have  on  the  economy? 

It  is  hardly  likely  that  any  such  n 
terial  could  be  found,  but  it  sei 
sible,  however,  that  the  sides  of  the  p 
ton  and  the  faces  of  the  cylinder  li< 
which  are  exposed  to  the  action  of  t 
steam,  could  be  faced  with  some  fo 
of  asbestos,  or  other  nonconducting  n 
terial,  which  would  reduce  the  loss  fn 
condensation  to  a  large  extent,  especia 
in  the  case  of  an  engine  having  a  lai 
cylinder  diameter  in  proportion  to  1 
length  of  stroke.     The  area  so  protec 
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this  case  would  be  a  large  percentage 
•:il  area  exposed  to  the  action 
1111. 

S.    Kiki.in. 
rk.  N".  V. 


Power   Required   for  Working 
Centrifugal  Pumps 

the  last  year  the  question,  why 

centrifugal    pump   requires   more   power 

.1   low   head,  came 

1    many    engineers 

led   in   tinding  the   right    answer. 

ted  the  idea  to  me  I 

I'roni  my  notebook 
this   subject. 
A  centrifugal  pump  at  a  constant  speed 
•lure     power    as     the     head    de- 
the  am.  Hint   of  water  de- 
creases    in    greater     proportion 
head    decreases.      By    im 
while    the    speed    remains 
will  come  to  a  point  where  the 
deliver   any    water.     The 
•ad  at  this   point  will  balance  the  pres- 
the   pump   and   the   load   on   the 
ill     be     a  minimum,     the     pump 
•.ruing   the   water   in   the 
figure   out  the  work  done   by   a 
,-hich    has    tangential    velocity    of 
>nd   and   which   is   work- 
against    100-foot    head    and    then 
head.      The    water-leaving 
ill    have     a     velocity     of     100     feet     per 
toad;   the  velocity   at   discharge 

(at  the  head  of  100  feet)  = 


In  the  preceding  figures  the  ft 
water  in   pipes   was   no(    1  1 

in,   neither  the  slipp 
•   rs    which    tend    to 
load  on  the  pump  still  more  a-  the  head 

Edward  C.  Lance. 
Kewanee,  111. 


0—  V  2 gh— 100—  V-  X  jm6X  100  = 
19.8  feet  per  second. 
n  —  (at  the  head  of  50  feet)  — 

1  _7h=  100  —  V  ^  x  32-16  x  50= 

43.3  feet  per  second, 
■charge  in  the  first  case  will  be, 

—  (quantity)  =  — ^—  X    198   c"1"0   feet 
4 

per  second. 
■1 cond  case 


—  (quantity)  = 


X  43-3  cubic  feet 


per  second. 

=  Ql  =  2.19  or,  at  the  head 
19.8 

•  more  than  double  the  quantity 

liquid   will   be   delivered 

rk  done  will  be.  in  the  first  case  : 

T  id1 

= X  198  X  62.4  X  ioofoot-pounds. 

4 
the  second  case 
_Tid- 
4 

iking  the  ratio  we  will  find 
_  Til-  X43.3  X  62.4X50X4  _43v3_ 
4  X  Tid- x  19.8X62.4  X  100  39.6 
*K  thus  we  see  that  pumping  the  water 
ro-foot  head,  9  per  cent,  more 
rk  will  be  done  anil  consequently  9 
r  cent,  more  power  will  be  required. 


X  43.3  X  62.4  X  50  foot-pounds. 


provided    b)     law    in    Massachu 

ipervision   '■-.  insurance 

compan  di  i»  n  as  on 

I .  \.  Kii.sey. 
Lowell,  M 


Steam  Boiler  Construction  Laws 


recent    steam-l  ions   at 

1    brewery.    Milwaukee.    \Vi>..   and 

at    the    Amoskcag    Manufacture  | 

pany,    Manchester,    X.    II..    emphasize    the 
stringent     laws    governing    the 
construction    as    well    as    thi 

r   explosions   are   of 

■  ach    illustrates 

some  car  often  they  are  shown 

to    be    due    to    faulty    construction.      The 

old-time   excuse   of   low    water   h; 

analysis,  with  the  result  that  we 
lually    eliminating    many    serious 
in  construction. 
In  the   account   of  the   Pabst  explosion 
ii    would    seem    that    the    construction    of 
the  drums  was  faulty  in  the  tube-sheet  re- 
plate.      In    the    Amosk 
plosion  the   fact   that  the   tubes   were  not 
beaded    shows    poor    construction.     The 
practice    of    simply    expanding    the    tube 
was    advocated    years    ago    by    numerous 
engineers  and  boilermakers  who  believed 

holding  power  of  a  propi 
panded  tube  was  more  than  sufficient  to 
properly  stay  the  tube  sheet  and  that 
injured  the  tube  end.  However, 
practice  has  conclusively  proved  that  the 
method  was  not  right,  as  tube  sheets 
bulged  and  even  gave  way  because  of 
improper  expanding.  Therefore,  common 
practice  has  been  for  many  years  to  bead 
the  end  of  fire  tubes  and  to  flare  the  ends 
of  water  tubes.  This  is  made  compulsory 
by  law  in  some  cases,  and  is  required  by 
l.-oiler-insurance  companies  before  they 
will  accept  a  risk. 

The  holding  power  of  a  properly  ex- 
panded tube  is  sufficient,  but  arc  they  al- 
ways properly  expanded'  As  long  as  no 
leak  shows  the  work  is  generally  con- 
sidered properly  performed.  However, 
as  tests  show  a  variance  of  about  one- 
third  in  the  holding  power  of  an  ex- 
panded tube  where  the  work  was  ap- 
parently properly  performed,  it  is  safe  to 
assume  that  the  variation  is  even  more 
with  ordinary  shop  work.  Tei 
that  where  the  tube  is  beaded,  its  holding 
power  is  greatly  increased.  This  es- 
tablished fact  goes  further  than  an  un- 
substantiated theory.  The  nc 
having  suitable  laws  passed  in  all  States 
to  prevent  faulty  construction  is  absolute, 
because  it  is  necessary  to  contend  with 
ideas  of  owners  and  those  having  in 
charge  steam  boilers  that  fail  to  measure 
h  what  has  been  proved  to  be 
correct  practice. 
The  lack  of  shop  inspection,  such  as  is 


Flat  Crank   Pins 

If    Mr.    McLaren    will    read    m 

did  not   say  a  word  about   Rat   crank   pin-. 
I    quoted    an    abstract    statement    from 
Mr.      Taylor's     letter     and     discuSSi 
lain    phases    of    the    theories    involved,    not 

to  refute  the  argumi  oncern- 

ing    the    cause   of    flat    crank    pin-, 
call    attention    to    the    fact    that    there    are 
Other    than    steam     forces    acting    on    the 
crank   pin   ot   the   ordinary   reciprocating 

engine. 

rce  exerted  by  the 

incoming  steam  is  modified  by  the  inertia 
of  the  reciprocating  parts  and.  as  stated 
in    my    former    letter,    "The    slow-moving 

having  light  reciprocating  parts, 
will    receive    the    maximum    pressure    at 

ik  pin  much  earlier  than  will  he 
the  case  with  the  high-speed  engine  hav- 
ing  relatively    heavy    parts." 

I    Mr.    McLaren    have    us   believe 
that  only   one   engine   in   5000  is 
by   the    force   of   inertia? 

His  "fair  question"  is  answered  by  the 
diagrams  he  shows  with  the  attached 
data.  Comparatively  high  initial  pressure, 
low  rotative  speed  and  usually,  with  that 
type  of  engine,  light  moving  parts  1.  a 
combination  that  will  flatten  any  crank 
pin  unless  the  valve  setting  is  such  that 
the  steam-hammer  effect  is  softened  as 
much  as  may  be  practicable. 

Mr.    McLaren    admits    that    a    • 
compound   engine   will    receive   more   even 
distribution   of   pressure   at   the   pin   than 
will   be   the   case    with    the    engine    having 
only  one  piston  to  the  crank.     Tin 
to    corroborate    my    argument    wherein    I 

ed  those  engine  builders  who  add 
weight  to  the  moving  parts  of  their  en- 
gines in  order  to  equalize  the  forces  act- 
ing  on    the    crank    pin. 

In  the  April  II.  1889,  issue  of  the 
American  Machinist,  there  are  shown 
three  "force  diagrams,"  one  each  from 
a  Ball,  a  Buckeye  and  a  straight-line  en 
ginc— if  these  cuts  could  be  reproduced 
for  the  readers  of  PowEB  it  would  show 
what  engine  designers  were  doing  along 
this  line  in  those  da)  s. 

I  do  not  think  that  Mr.  McLaren  takes 
the  right  attitude  in  saying  that  "every- 
one knows."  etc.  To  my  mind,  the  science 
of  steam  engineering  is  so  fathomless  in 
its  scope  and  so  far  reaching  in  it-  rami 
fications  that  the  everyday  chap  who  is 
just  getting  into  deep  water,  in  his 
studies,  is  likely  to  be  discouraged  when 
he  discovers  that  he  does  not  grasp,  at 
all,    what    Mr.    McLaren    would    have    us 


POWER  AND  THE  ENGINEER. 


November  30,  ir, 


I  'her  too 

•  1    with 
r    if,    as    Mr. 

. 

tici  ing    Mr. 
but    the    young    fellow, 
the  letter  referred  to,  would 
liei     that  in  all  en- 
ted  on  the  piston  is 
immediately  felt  at  the  crank,  which  ob- 
true. 

E.  G.  Tuden. 
Downers  Grove,  111. 


Folic 


Bolts 


Professor  Sweet,  in  the  November  2 
is  taken  exceptions  t"  my  article 
.'.  er  bolts,  which  appeared  in  the 

writer   it    appears   that   we   are 
both    in    error    in    not    stating    n 
plicitly   the   conditions    under    which    the 
have   been   suc- 
cessfully tried. 

The  type   of  bolt,  ;    by   the 

writer    in  the  October   12  issue,   was   de- 
primarily,    for    heavy-duty   work, 
such    as    on    large    mill    engines,    and    it 
has  proved  the  most   successful  bolt  ever 
tried    in    our    works    for    large    ri 
engines.      One    engine,    in    particular,    a 
S5x6o-inch      horizontal      twin  condensing 
running   as   high    a-.    250   revolu- 
r  minute,   with  a   subsequent  pis- 
ton   speed    of   2500   feet    per    minute   and 
reversing    in    less    than    five    revolutions, 
trouble  b;    having  nuts 
•   leaking.     The  stud 
■  ibed  by  the  writer  has 
re  strain  very  satisfactorily. 
The  writer  agrees  with  Professor  Sweet 
ratively  small  engine?  run- 
traight    away."   such   as   Professor 
ight   Line."  the  type  of  bolt 
him  will  prove-   satisfactory. 
In  fact,  we  have  had  a  "Straight  Line" 
-     plant     for     the 
; 
statement   by   saying  that   we   ha 

■  ith   the   bolts, 
which   is  truly  a 

heavy   work,   such   a 
npractical.      One    of 
the  chief  difficulties  would  he  the  work- 
tut.     The    stud 
!    and    the    nut    of 
in   expansion   under 
rking      temp  mid      be 

marked.     When   th'  ssembled 

the  nut  may  be  perfectly  tightened,  but 
the  brass  nut  expanding  more  than  the 
steel  stud,  the  tendency  would  be  to 
loosen  the  nut.  Once  started  the  nut 
would  surely  work  off.  and  if  the  clear- 
ance in  the  engine  cylinder  was  not  suffi- 
cient, damage  to  the  engine  would  surely 
result.     Even   in   the  steel  nut 


1  n    a    steel    stud    it    is   always   deemed   ad- 
visable to   lock   the   nut   with   a   cotter  pin. 

I'he    experience   of    Prof< r    Sweet    with 

the  "Straight  Line"  is  sufficient  proof  that 
id   will   answer   for  the  pur- 

r   which    it    is   designed. 

Each    type    of    stud    lias    it-    merits,    hut 

they   are   adaptable   t..   entirely   different 
of  work. 

X.  I..  Daney. 
Elyria,  O. 


Will   a  Centrifugal  Pump  Do    the 
Work? 


L.  Corwin,  in  the  September  21  issue, 
ask-   tip  ii  iii.      I   will  give  him 

my  experience.  1  have  been  operating  a 
[O-inch  vertical  centrifugal  pump  with 
405  feet  of  1  o-inch  .suction  Hue  and  a 
suction  lift  ami  find  that  the 
pump  will  hold  its  priming  for  48  hours. 
In  priming  we  operate  the  primer  until 
the  water  rises  into  the  horizontal  pipe, 
then  we  start  the  pump  and  it  primes  it- 
self  in    13   to  30  minutes. 

When    other    methods    of    stopping    air 


WATER-LEVEL    DIAGRAM    of    PLANT 

leaks   on    the   suction    line    fail,   we   apply 
Portland   cement   mixed  to  the  consistency 
>    to  the    joints  and   bolts. 
For  lift.-,  of  over  70  feet,  1  think  a  two- 
step  pump  will  give  satisfaction. 

W.  X.  Gulick. 
Tustin,   Cal. 


Saving    by    Throttling    Steam 


In  the  issue  of  November  2,  it  is  sug- 
gested that  I  have  mixed  up  B.t.U.  and 
Fahrenheit,  in  speaking  of  super- 
heating steam. 

There  is  another  point  that  should  not 
be  lost  sight  of  and  that  is,  the  specific 
heat  of  steam.  My  object  was  to  bring 
out   the   difficulty   of   superheating   steam. 

While  taking  half-hourly  readings  of 
superheat,  my  assistant  noted  that  a  read- 
ing showed  only  7  degrees  and  he  went 


out  to  the  boiler  room  and  saw  the  tire 
men  had  most  of  tin-  boilers  filled  will 
water  to  nearly  the  to],  of  a  12-incl 
glass  gage.  Lowering  the  water  len- 
to, and  keeping  it  at.  one  gage  raise 
the    superheat  u-.-s. 

When  feeding  the  boilers  by  hand  reg 
illation,  there  was  a  wide  range  in  super 
heat. 

With    water    taken    can-    of    by    a    first 
ed-water    regulator   the    supcrhca 
was   kept    uniform. 

The    difference    in    per    cent,    of    mois 

ture   at    different    water    levels   could    no 

11    -erious.    hut    it    made    a    grea 

difference    in    the   superheat    as   measure) 

bj    di  grees. 

The  superheater  was  in  direct  line  0 
the  lire  in  passing  from  the  furnace  b 
the    stack. 

From  my  experience  with  stiperhcatin 
steam    I    have    become    a    little    caution 
about    saying   steam   is  superheated   unli 
I   have   some   way  of  demonstrating   the 
it  is  an  actual   fact. 

W.   E.   Ckane. 

Broadalbm,  X.  Y. 


Gas  Engine  Indicating  Cap 


Tin-  writer  was  pleased  to  see  th 
article  by  Mr.  Eyerman  on  gas-engin 
indicating.  I  wish  we  could  have  mon 
As  the  two  engines  I  had  in  charge  wer 
both  of  the  older  type  I  knew  the  din 
grams  were  not  uptodate,  and  could  1: 
improved  upon,  hut  the  article  wa 
written  to  .start  a  discussion  to 
others  were  finding  out  by  indicating  th 
gas  engine.  The  guess  of  Mr.  Eyerma 
as  to  the  age  of  the  engine,  from  whic 
the  cards  were  taken,  ;s  correct ;  it 
more  than  ten  years  old.  This  account 
for  the  low  compression.  I  would  mak 
the  same  criticism  as  Mr.  Eyerman:  t! 
exhaust  valve  and  passages  are  not  co: 
recti)  designed  as  there  is  hack  pressui 
during  almost  the  entire  exhaust  strok 
This  seems  to  be  a  common  fault  wi' 
1110. t  of  the  earlier  engines.  Thi 
shown  by  cards  taken  from  the  other  et 
gine   which   the   writer   had   in   charge. 

In    regard    to    the    vacuum    in    the   e: 
haust    line,    I     will     state    that    the    di; 
grams  I  took  from  a  10-horsepower  twi 
cylinder  engine    showed  exactly  the  san 
wavy   Hue.      This   engine   was    fitted   wii 
two   exhaust   outlets    for   testing  purpose 
By  opening  both  outlets,  the  line  on  tl 
card  straightened  out   and  came  close 
the    atmospheric    line-.      The    exhaust-pi] 
line    was    taken    down    and    found   to  ' 
clear.     Whether  the  wave  can  be  entire 
removed,    when    a    long    exhaust    pipe 
necessary,    is    a    question.      The   exhar 
passages  might   have   been   too   small. 
before  stated. 

These  variations  in  pressure  are  pro 
ably  due  to  the  motion  of  the  colun 
of  gas  and  air  in  the   exhaust  pipe.     ( 
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ning    of    the    exhaust    valve,    the 
within   the   cylinder    is    from   30 
mnds.     The  burnt   gases   rush  out 
-lily,    due    to    the     sudden 
ire.    and     strike     tin-     1.  tig 
column  of  air  in  the  exhaust  pipe,  setting 
ition.      h    is    reasonable   to   expect 
re    will    be   more   or    less 
of  this   column    of   air   and   ga-. 
>wn    that    with    an 
ng.   a   vacuum   may   be   pro- 
in    the    cylinder. 
1    wish    Mr.     Eyerinan    had    gh 

I   the   exhaust   pipe,   kind   of   muf- 
rmation   would  prove 
of   interest    in    disci-  ature    of 

the  diagram. 
In     reply     t'  1     Mr.     Tilden's     '•  I 

.'.  the  writer  doc-  not   remember 
that  he  made  any  distinction  between  the 
ning    on    a    -ingle-    or    multi-cyl- 
inder   engine.      A-     t'ar    as    I    know    tiny 
are  set   the   same.      Why   any   diff 

•  .me  time  if   Mr.   Tilden   will   read 

he  will   find  that    1    said   to   close 

the  exhaust   at   the  end   of  the   stroke  or 

inboard   dead    center." 

I  did  not  draw   upon  my  imagination  in 

e   the  diagrams   referred  to  in  my 

-t  24.  Within  a   few  months 

seen    an    indicator    diagram    from 

!    engine    that    was    exactly    that 

nd    I    have    seen    several    others. 

The  pressure   at   the   end   of   the   exhaust 

is  from  30  to  50  pounds,  at 
Mr.  Tilden  presume   to   say    that    this   will 
tantly  to  atmospheric?     Does  the 
valve  open  to  the  limit  a' 

take  place  in  a  Ingh- 
am  engine   and   why  ?    Til 
'.ike   an   appreciable    time    to    expand    and 
-it   in   motion   the    column   of   air   in    the 
xhaust    line. 

If  Mr.  Tilden  will  note  the  diagrams 
■■  Mr.  Eycrman  in  the  October 
.  he  will  sec  that  the  exhaust 
-'■.own    on    the    low  pressure  dia- 

•  not  straight,  hut  shows  varia- 
i  his  is  not  due  to  the  spring,  be- 
e  writer  has  taken  similar  cards. 
I  before,  and  when  the  auxiliary- 
was  opened  the   line  straightened 

Ridicule  has  never  won  any  discussion 
•'   practical    questions    and    Mr.    Tilden's 

•  concerning    the    65-foot    exhaust 
not   prove   anything   against    it. 

I   do   not    believe    that    I    claimed    that 

make  gas   flow    from  a   lower  to 

higher    pressure,    but    is    there    not    a 

between    a   gas    flowing    freely 

1  an  open  pipe  from  a  higher  to  a  lower 

and  the  forcing  of  the  gas  from 

lower  to  a   higher   pressure   by   means 

f  a  piston   in   a  closed   cylinder?     Does 

len   wish  to  be  quoted  as   saying 

at  the  same  "natural"  laws  will  govern 

ses   or  that   the  gases   will   act   in 

e  same   manner? 

Gas-engine     practice     seems     to     be     a 
nighty    hazy    proposition"    to    Mr.    Til- 


den,    althougl  n     will     show 

that    nearly    all    manufactun 
well    agt  i    prae 

here  is  not   much 

the     -aim-     type 
than   i-   shi  wn   in   pr<  -:i   prac- 

'.  riter    has    had    too    much 
nice     in     repairing     poorly  handled      ma- 
chinery,  especially    ga 

without  carefully  thinking  it  over  and  con- 
sulting 51  il   equal  or  gr 

Manj  thing  ken  into 

consideration    in    in.  1  .    as    no 

one    part     operates    alone    and    1  ] 
even   the   small'  j    affect    an   en- 

tire mechanism.     Many  times  all   that  was 
required    to    get    an    engine    into    running 

from 

"monkeying"     with     it     and     letting     well 
em  ugh   alone. 

At  the  same  time  no  progress  can  he 
made  unless  someone  is  experimenting 
and  trying  out  new  ideas.  Hut  this  should 
be  left  to  one  having  plenty  of  tune  and 
money:  it  takes  both.  Xor  can 
sure  that  conditions  are  staying  the  same 
■  tests  and  trials  of 
various  sorts  are  made  and  records  kept. 

If.  after  t\m-  consideration,  a  change 
1  advisable,  he  sure  to  mark  each 
:  it  may 
easily  l,e  reset  in  case  the  chair. 
nol  work  out  to  advantage.  A  little  "horse 
sense"  mixed  with  engineering  in  any  of 
its  phases   is  an   excellent   thing. 

Loris  J.   BUSCHMAN. 

E.    Cleveland,    O. 


Expert  Advice 


In    a    letter    under    date    of    October    19, 

the    question    is    still    before    us. 

Henry    D.    Jackson    in    his    reply    to    my 

article  of  September  28,  has  brought  out 

•'•resting    points    to    he    answered, 

liy   the    saving   of  $3485. 

In  the  first  place,  our  plant  was  es- 
d  with  a  small  beginning  some 
1  j  years  ago  and  has  been  ir 
from  time  to  time,  until  today  we  are 
among  the  largest  paper  manufacturers 
in  the  State.  The  increase  of  the  plant 
was  complicated  in  many  ways,  owing  to 
the  limited  ground  space.  Second,  it  called 
for  two  separate  boiler  rooms  for  mills 
Xos.  I,  2  and  3.  all  of  which  are  prac- 
tically under  one  rcof.  Therefore  im- 
provements at  one  boiler  room,  meant 
the  same  in  both,  doubling  the 
to  be  expended.  At  mills  Xos.  2  and  3, 
which  are  operated  from  one  hoi'. 
it  was  necessary  to  fire  the  Jones  under- 
ers  beyond  their  capacity  in  an 
attempt  to  hold  up  to  the  capacity  of  the 
mill   in   tons   of  paper   per   24   ho 

As    these    conditions    meant    a 
fuel    and   labor,    it    was   decided    to   install 
two      200-horsepower      vertical      Wickes 
boilers  with   Murphy  furnaces.    When  in- 


stalled,    il    was    found    that    steam    could 
be  furnished  to  the  capacity  of  the  mills 

■  d    labor       Nol 
Onlj    tlii-.    but  .  .,-,     u.i,    made 

in    output    of    1 

year    alter    tin     ii.v. 

up,  Jul;    10.  10  19,  ,,t  null-  N..S   j  and  .?. 

Three   ti 

I 
tom 

lew  il    .1   0  71  1:, 

1 1  i.i  ..ut   two  men  in 

■  ■  ■  208.00 

1  in.-  man  lega  on   |ob  nl   (10  150  per 

week  546.00 

inking 
■  1  11'.  pei    week 75.05 

As  tlii-   saving  ha  .1   from 

the  middle  of  July  to  the  present  time. 
estion  about  the  estimate 
being  correct.  In  fact,  we  have  exceeded 
bmitted.  It  fully  demon 
strates  to  me  the  great  error  in  not  hav- 
ing    proper     boiler     capacity     to     generate 

on    a    commercial    basis. 

I"     i'  tion     which    ll 

called    eating    up    the    profits    of    n 

pane's   income.    I    submit    the   summary    of 

d    improvements    recommend,  d    bv 

tlie  agents  of  manufacturers  of  steam  ap- 

111   order  that   the  plant  might  be. 

.    and    all    of    which     should    be 

- d      in      the  of      a 

new    plant :    steam-damper    regulator,    oil 

filter-   and   pumping  device    for   lubricating 

ning     and     purifying 

superheated-steam     attachments. 

more   eli  .  pparatus    to 

■  -  i"  furna 
chimney  and  coal  conveyers  with  a-b  re- 
It  will  be  understood  full  well  that 
ifter  their  dividends 
as  often  as  they  come  aboul  \gain.  the 
general  manager  may  feel  liheral 
nish    what    may    be    1  the    ulti- 

mate aim  is  t..  '  nditures  down 

ble    in   order   to 
show    up   the   increase   of   dividends. 

perating  engineer  must  take  his 
medicine  as  dealt  out  to  him  by  the  man- 
the  plant.  If  he  falls  in  the  bands 
of  a  wise  and  competent  manager  who  is 
not  limited  or  held  back,  then  the  en- 
gineer has  an  even  chance  with  tl 
pert-advice   man. 

Chandler. 
Kalamazoo,    Mich. 


When    observing    the    glass    wat 
while    the    boiler    is    working,    note    par- 
ticularly  whether  the   water   in   the   glass 
is   stationary   or  not.      If   the   wati 
does  not  fluctuate,  it  is  an  infall 
that  the  gage   i-   out   of  order      Test   the 
gage  and  water  column  immediately,  and 
if  draining  them  fails  to  clear,  the  boiler 
should   be   shut  down  until  the  apparatus 
for   indicating   the   water   level    has   been 
repaired. 
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Some    Useful    Lessons    of    Limewatei 

A    Practical    Method    of    Coal    Analysis;     How    the    Sample    to    Be 
Analyzed    Should    Be    Selected ;    the  Chief  Ingredients  to  Be  Noted 


BY 


CHARLES 


PALMER 


tgh  there  arc  many  practical  sub- 
be  taken  up  in  an  ele- 
. 
we  "ill 

I  the  next  subject  which  v. 

iider    is    the   general   one 

.   mil  here  we  come  up  against  the 

-  lecting  a  sample.  It  one's  at- 

bad  not  been  called  to  it,  he  might 

ind    that    anyone    could    go 

:  coal  and  carefully  pick  up 

rhich  would  represent  the  average 

tion    of   the   while  pile;   hut   there 

-    bilities  of   misl 
..mil   way  that   it  would  appear  al- 
Ighable  to  select   a   sample   in   this 
way.     To  be  sure,  it  is  possible  that  one 
of   coal   at   random 
which  might  represent  in  many   respects 
the  average  composition  of  the  whole  pile, 
whole    car;    but    the    prob- 
•  that  this 
i-   really   hardly  worth   discussion. 
The  only  way  to  be  reasonably  sure  that 
one  has  a  sample  that  shall  be  respresenta- 
the  whole  pile  is  to  make  the  selec- 
tion of  the  sample  in  such  a  way  that  an 
of  the  whole  pile  has  a  chance  to 
-ented  ;  and  the  best  way  to  show 
ime   detail,   the 
proper  method  of  sampling  a  coal  pile. 

' 
an  ordinary-sized  shovel.     Then  he  must 
i  pile  and  study  it  carefully 
to  select  ;er  still  a  face 

of  it   which  would  represent  a  good  cross- 
f  the  whole  pile.     Thus,  suppose 
a  pile  was  originally  conical  in  si 
has  been  cut  away  on  one  side  so  as  to 
quiti    steep  and  per- 
haps almost  perpendicular.    Supposing  this 
pile   is    10.    15    nr   20   feet    high,   and   that 
Men   dug 
away     is     approximately    30    to     50    feet 
11    want    to   cast   your   eye 
carefully  over  this  and  pace  it  off,  mark- 
ion  of  each  footstep, 
take  say 
a  third  of  a  shovelful  and  throw  it  into 
the  wheelbarrow.     As  a  rule  there  will  be 
nps  at  the  bottom  of  the  pile  and 
more   fine   m:  '   the   top;   and 

one  must  t  to  favor  the  lumps 

ht  them.  Also,  one  must  use-  his 
I  as  to  how  many  shovelfuls  he 
will  take  from  the  face  of  the  coal  pile, 
opposite  each  footstep  and  in  a  line  run- 
ning from  the  bottom  to  the  top  of  the 
pile.  A  rough  diagram  of  this  method  of 
sampling  the  front  of  a  coal  pile 


in  Fig.  1.  When  one  ha-  gone  all  over 
a  typical  cross-section  face  of  a  coal  pile, 

giving  each  part  "1  the  rough  checker- 
hoard  which  is  marked  out  with  hi-  eye 
and  with  his  paces  a  chance  to  vote, 
throwing  each  part  shovelful  taken  into 
the  same  wheelbarrow,  he  can  he  sure  that 
sition  of  that  wheel- 
harrow  repn  im  itelj  the  aver- 
age composition   of   the  coal   lying  in   the 

face  of  the  cross  secti f  the  o 

which  he  has  sampled.  Of  course  it  will 
take  some  experience  and  some  ripening 
of  judgment  to  do  this  perfectly,  hut  with 


a  little  patience  anyone  can  learn  to  be  a 
fair  sampler  and  one  can  collect  such  a 
wheelbarrowful  in  ten  or  fifteen  minutes. 

Details  Worked  Out 
The  next  thing  to  do  with  this  wheel- 
harrow  sample  is  to  work  it  down  progres- 
sively to  smaller  and  smaller  dimensions, 
and  in  such  a  way  that  the  smaller  samples 
into  wdiich  it  is  cut  down  shall  represent 
the  average  of  the  wheelbarrow,  just  as 
the  wheelbarrow  represents  the  average 
of  the  whole  pile.  Selecting  a  *  good, 
smooth,  clean,  hard  surface  ("which  should 


he  first  well  cleaned  off  with  n  broom  an 

brush),    dump    the    wheelbarrow 

with  its  lumps  of  coarse  and  hue  coal,  an 

I     ihi-    with   a    hammer,    breaking 
<re  shall  he  no  lumps  larger,  sa 
than    half   of    a    hen's    egg.     This    pile   the 
>ln  iuld  lie  shoveled  up  into  a  heap 

h   shovelful  onto  the  center  50  th. 
a   cone   is  built   up  in  the  middle;   and  ; 
each    shovelful   is   poured   0111,,   this  ceutr. 
cone  the  shovel  should  be  tipped   so  tli. 
the  contents  will  slide  off  from  one  corn. 
of  the  shovel  in  a  steady  and  even  strean 
and  also  so  that   this   stream  of  coal   sba 
fall  not  on  one  side  or  the  other  of  th 
central  cone  but  exactly  in  tin  mid 
ing  each  particle  of  coal  a  chance  to  -eh 
its  own   opportunity   as  to   which   side  1 
the  cone   it   will   roll   down.     After  all  tl 
coal  has  been  shoveled  up  into  this  conic 
pile,  it  should  be  flattened  down  and  di 
out   away   from   the  center,   and  the  who 
process  of  coning  repeated   several   tim 
until   one  is   sure  that  his  conical   pile 
well  mixed  not  only  by  the  shoveling  0 
fronfthe  center,  hut  especially  bv 
pouring  from  the  shovel  onto  1!  1 
center.     This     should     then     he     llattcni 
down  by  a  skilful  pressure  "i"  1' 
on  the  lop  (,f  the  cone,  being  careful  11 
to  press  the  cone  in  any  side  direction 
that  the  cone  shall  he  pushed  to  0 
but  rather  so  that  it  will   separate  even 
in  all  directions,  as  shown  in  Fig.  2. 

Now  draw  two  lines  at  right  angles 
each  other  across  the  top  and  throti) 
the  center  of  this  flattened  pile 
Thus  you  have  divided  the  original  whd 
barrow  of  coal  into  four  parts.  Si 
of  these,  which  is  to  be  preserved  f 
further  coning  and  quartering,  and  d 
away  the  other  three-quarters  by  cutti 
down  vertically  with  your  shovel,  alo 
the  lines,  through  the  pile  to  the  floi 
Now  draw  away  and  brush  up  the  thr 
quarters,  leaving  the  selected  one-quart 
in  which  you  will  hammer  the  coars 
lumps  down  so  there  shall  be  nothi 
larger  than  small  marbles.  Mix  and  0 
up  this  pile  of  coal  in  the  same  way  tl 
\  11  treated  the  original  wheelbarrowf 
After  this  has  been  coned  and  shovel 
and  mixed  and  coned  two  or  three  tim 
flatten  it  down  and  quarter  it  out  as  y 
did  the  larger  pile.  Xow  you  have 
quarter  which  is  only  one-sixteenth 
the  original  wheelbarrowful.  This  sam) 
should  now  he  pulverized,  coned  and  1 
quartered,  and  so  on,  until  you  get  do' 
to  a  small  sample  weighing  only  two 


ber  30,  1  f>) 
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■  ;  inds.  This  sample  should  be  care- 

:  pt  up  and  transferred  to  a 

re   it  can  be  carcfull)    pul- 
1  ither  a  special  flat  crusher 
called  .1  muller   (much   in  use  an 

.  a  flat,  heavy, 

round-iron  bar  or  short  piece  of  shafting. 

In  this  waj   the  sample  can  be  teased  and 

worked    down    by    continued    coning    and 

quartering   until    it   is   onl)    three   or   four 

in  weight  and  small 

rdinary  pickle  bottle.      These  last 

should    be    put    through 

,  twenty 
or  thirty  meshes  to  the  inch  ;  and  after- 
finer  sieve,  of  sixty,  eighty,  or 
even  a  hundred  meshes  to  the 
inch.  Of  course  the  parts  too  coarse  to 
go  through  tile  screen  at  first  must  be 
pulverized  so  that  all  goes  through  and 
is  mixed  with  the  screened  sample. 

The   Small   Last   Sample 
It   may   seem   foolish   to   go   to   all   this 
of  time  and  labor  to  get  a  sample 
of   that    coal    pile;    but    \vh< 

sider  that  a  chemical  analysis  can- 

■-   Tib  any  more  than   the  value  of 

the  sample  which   is  analyzed;  and  when 

siders    also    that    the    chemist    is 

•ig   to    analyze    the    whole    of   the 

r    four   ounces    of   the    pulverized 

the    pickle    jar.    but    only    a    few 

: 'it fuls.  all  of  which  together  per- 

■ild  not  more  than  cover  a  silver 

quarter,  he  is  startled  at  the  care  which  is 

required   to   prepare   the   sample    for   this 

•t  sample  which  will  weigh  only  a 

iction  of  an  ounce  and  still  must 

nt  the  average  composition  of  that 

■  'al    pile.      If   one    has   any   doubt 
■  regarding  the  value  and  the  necessity  of 

his  *ample  of  the  coal  pile  in  this 

laborious  way.   all   he   has   to   do   to  ccn- 

himself     is     to     compare     random 

iiicked  by  hand  with  this  sample 

has  been  selected  by  the  shovel  and 

row,  followed  by  repeated  coning 

and  quartering.     Moreover,  if  one  wants 

;!ie  value  of  this  sample  which  he 

ted,  all  he  has  to  do  is  to  go  out 

another  wheelbarrow-lead  sample 

he   original    face   of   the   coal   pile. 

e  same  care  and  the  same  patience 

in  working  it  down  by  coning  and 

1  he  will  find  that  the  results  will 

■  ■  the  painstaking  way  of  getting 
a  sample.  The  only  thing  which  needs 
to  be  added  is  the  education  of  one's 
judgment  in  selecting  a  fair  amount  of 
the  coarse  lumps ;   for  it  has  been  found 

iroportion  as  the  original  coal  pile 
contains  many  large  lumps,  so  the  first 
wheelbarrow  load  selected  must  be  pro- 
portionally larger  to  get  a  fair  average 
of  the  whole. 

Main   Points  of  Analysis 

Having  prepared  the  coal  sample,  the 
next  thing  to  do  is  to  study  the  analysis ; 
and  here  we  can  only  outline  the  main 
points,  which  we  will  try  to  examine  more 


1  the  next  I-  rdinary 

coal  analysis  considt  1 

of  ingredients,  namely  :  first   the  n 

second   the  volatile  matter,  third   tl 

.   and    fourthly   the   a 

which  is  mechanically  mixed  with  the  coal, 
e    the    coal    may    be    expi 
frost,  and   tl 

accidentally  considerable  moistui 
which  the  user  naturally  does  not  care  to 
pay.  Most  of  this  moisture  can  be  driven 
off  by  heating  and  drying  the  coal  at  a 
temperature  slightl)  above  that  of  boiling 
water.  100  degrees  Centigrade  or  21a  ile- 
hrenheit.  In  calculating  the  cm- 
position  of  the  coal  it  should  be  noted 
that  one  can  figure  either  from  the  original 

1  as  representing  the  original  IOO 
per  cent.;  or  he  can  deduct  the  moisture 
from  the  original  weight  and  figure  from 
the  dry  coal  after  the  moisture  hi 
deducted.  Either  method  is  correct,  but 
one  should  state  which  method  he  is  fol- 
lowing. 

The  Volatile  Matter — This  represents 
that  part  of  the  coal  which  is  dri 
by  heating  the  coal  to  a  coking  tempera- 
ture in  a  closed  retort.  This  volatile  mat- 
ter may  run  from  5  to  10  to  20  per  cent, 
or  more.  In  the  case  of  good  steaming 
coal  it  is  usually  from  10  to  15  per  cent. 
This  volatile  is  low  in  the  case  of  an- 
thracite, a  little  higher  in  the  case  of 
bituminous  and  semi-bituminous  coal,  and 
may  be  very  high,  up  to  30  or  40  per 
cent.,  or  more,  in  the  case  of  some  of  the 

lignites.  This  volatile  matter  may 
consist  largely  of  water,  originally  chem- 
ically combined  with  the  coal,  or  it  may 
consist  largely  of  combustible  gases  which 
carry  a  great  deal  of  the  heat  power  of  the 
coal.  This  factor,  namely  of  the  heating 
power  of  the  volatile  ingredients  of  the 
coal,    should    be    considered,    for    some 

mmercial  gr 
coal  are  reported  which  run  up  to  30  per 
cent.,  1  r  mi  ire,  of  vi  ilatile.  Many  bituminous 
coals  depend  largely  on  the  volatile  for 
their  heat  value,  and  such  coals  require 
the  best  of  firing. 

The  Fixed  Carbon — This  represents  the 

amount    of    coke    material    proper    which 

would  be  left  in  a  <!  after  all 

had   been   driven   off. 

This  fix  uld  also  be  in  a  o  n- 

burn  readily  on  the  grate  under 

r  and  should  not  contain  much 
incombu  raphitic    carbon;    nor 

should   it   contain   carbon   locked    in   with 

with    m 

coal   carrying  60  to  80  per  cent,  of  fixed 

carbon  to  have  considerable  of  thi 

10  or    15   per   cent.,   so   mixed    with    slate 

and  fireclay  that  it  will  not  burn  readily. 

Hence,  although  it  is  there  a 

it  may  not  be  available  for  quick  burning 

and  heating. 

The  .  /.f/i— This  represents  the  worthless 
mineral  matter  which  is  left  in  the  coal 
after  complete  combustion.    All  coals  con- 


tain  some   ash, 

per    cent.,    and    pOSSibl)     1 '« i  r,    ami    Some 
as    high    a-    10   or    15    per    cent. 
cm. il  should  1 1  ■  •  1 

of  ash.      I  In-  fireclay 

or    silicate   of   alumina.      In   tins   . 
ash  will  burn  out  almost  to  a  clean  white, 
but    if    it    contains    much    iron    it    will    be 
■  1  ddish  and  al  file. 

four     ingredients,     namely     the 

.     the     volatile,    the     fixed    carbon 
and  the  ash.  make  up  the  main  ingredients 
rdinary  proximate  analysis 

We   will   consider   in    the   next    lesson    how 

il    the   determination   of  each   of 
these  ingredients.     Sometimes  the  sulphur 
in  coal   is  s..  great   .1   factor  that   it   must 
be   considered    especially    in 
smelting  or  foundry  work.     But  I 

connected    with    the    phosphorus 
for   sulphur  and   phosphorus   are 
both  hostile  to  good  iron. 


Producer    Gas    Power,    Heat     and 
Fuel   for   Factory  Service 


By  Julius   I.   Wile 


Producer  gas  for  power  has  now  been 
in  use  for  over  live  years  in  this  country, 
and  its  reliability  as  well  as  its  economy 
f.r  power  purposes  alone  is  undisputed, 
as  with  it  over  jo  per  cent,  of  the  heat 
value  of  the  coal  fid  to  a  gas  producer  is 
converted  into  effective  work,  compared 
to  about  5  per  cent,  fed  to  a  steam  boiler 
and  converted  int..  steam,  when  the  ex- 
haust of  the  steam  engine  is  • 
healing. 

For  factory  work,  except  as  an  auxiliary 
pwer.  its  use  has  been  heretofore  limited 
as   when  1    power   the   exhaust 

steam   from  the  engine  is  used   for  heat- 
ing,   and    where    additional    heat    is    re- 
quired   live  steam  is  used  direct   from  the 
boilers.       Although     this     sj 
wasteful,  as  I   will  show,  it  has  been  here- 
tofore   preferred    to    gas    power,    because 
it  was  necessary  to  install  an  independent 
boiler    for    steam-heating    purposes    along 
with  the  gas-producer  power  plant. 
T!ie    same    principle    of    using    I 
t  of  the  engine  to  heat  tl 

:-ig  applied  to 

ngine    by    leading   the 

exhaust    gases    from    the    engine    into    an 

air  heater,  ami  making  up,  where  auxiliary 

heat   is   I  ither  gas   from 

I    in    the   air 
With    this    system,    the    full    economy    of 
-     can     be     obtained. 
while   heat   as   well   as   ventilation,   which 

■ 
siderable  importance  in  factory  work,  can 
d.  and  with  an  economy  of 
rid  heating  not   pos- 
sible  with  the  steam   system. 

A   gas  engine  discharges  in  its  exhaust 

ird    of    heat,   and   at 

the  same  time  delivers  to  the  jacket  water 
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riginally 

rained  without  addi- 
rt.    With  the  beating  system  just 
■ 

■   tin-  ex- 
for  heating  air.  and 
any   make-up   necessarj    can   be   obtained 
from  the  gas  producer  or  from 

ihi  available  heat 

.  compared  1 

b(  n  a  steam  boiler  is  used.      I  he 

al,  built 

i-|«  with  the  required  number  of  talus  to 

viut  the  conditions.     The  air   t.>  be   sup- 

thc   building   is    forced    through 

the  tubes  at  any  required  speed  by  means 

11.    and    in    passing    through    the 

the   required    degree. 

■  ng  of  cast   iron. 

an    exhaust    muffler,    and    is    n>'t 

affected   by   tl  action   of  the 

roducers  can  be  installed  for  the 
f  water-tube  steam  boiler- ;  the 
nv:   system   costs   less  thai 

nections  are  less  cost- 
ly than  steam-pipe  connections,  and  no 
stack  or  chimney  is  necessary.  These 
economies  in  installation  will  offset  the 
additional  cost  of  the  gas  engine  over  the 
steam  engine,  so  that  today  a  combined 
'.  <r  and  air-heating  system  can  be 
■!  at  a  cost  not  to  exceed  that  of 
a  steam-power  and  steam-heat  1 
tern.  At  the  same  time,  savings  are  made 
in  fuel,  attention,  and  maintenance,  and 
the  smoke  nuisance,  which  is  often  an 
important  factor,  is  entirely  eliminated. 

Gas  and  Steam  Power  Costs 
Taking  the  cost  of  power  alone,  the 
total  cost  of  producer-gas  power,  work- 
ing 300  days,  ten  hours  a  day.  and  all 
items  considered,  such  as  fuel,  attention, 
oil,  water,  interest  and  depreciation,  the 
annual  cost  per  horsepower  with  gas 
power  doc-  not  exceed  $25  in  100-horse- 
lants  and  $19  in  500-horsepower 
plants;  while  steam  powi 
ICO-horsepower  plants  and  $30  in  500- 
horsepower  plants,  the  steam  engine  run- 
ning noncond- 

Where  electric  power  is  installed,  the 
cost  of  power  with  either  gas  or  -team 
goes  up  because  of  the  additional  in- 
terest and  depreciation ;  loss  in  the  gen- 
erator and  motors  must  be  considered 
also,  but  there  are  many  gas-power  in- 
stallations in  the  vicinity  of  N 
City  and  in  New  England  which  are  de- 
veloping power  at  a  cost  of  from  j  to 
3  cents  per  kilowatt-hour.  When  it  is 
considered  that  gas-engine  mak. 
antee  a  kilowatt-hour  at  the  switchboard, 
with   coal  at    |  less  than 

V2  cent  at  average  loads,  it  is  easily  seen 
how  such  results  are  obtained;  the  higher 
the  load  factor,  of  course,  the  les--  is  the 
cost  of  the  power  to  the  owner 
in  his  own  plant.     These  producer  plants 


■  11  in  daily  operation  :  the  owners 
are  proud  of  them  and  the  work  they  are 
doing. 

Where     heating    of    a     building     is     rc- 

quired,  the  est   of  power  1-  reduced   by 

the  amount   1  f  heat    in   the  exhaust    Steam 

that    can   lie   utilized       1  lere   also. 

the  combinatii  n  er-gas  engine 

exhausting  int..  the  air  heater,  making   up 

in  extreme  cold   weather  with  either  coal 

itantial    saving    over 

the  -team  engine  with  its  exhaust  steam 
used  for  heating,  making  up  in  extreme 
weather  with  live  steam.  Engineers  will 
agree  that  on  the  average  4  pounds  of 
coal  per  horsepower-hour  are  needed  for 
an  ordinary  steam  engine  when  running 
noncondensing  for  power  purposes.  Six 
months  of  the  year  the  exhaust  can  be 
used    foi  'Hat    when    1 

engine  and  transmissions  of  tin  heat  are 
considered,  3  pounds  of  this  ci  al  may  he 
considered  as  utilized  for  heating.  With 
4  pounds  per  horsepower-hour  I 
months,  and  (crediting  the  engine  for  the 
other  six  months  with  3  pounds,  charged 
to  heating)  only  1  pound  for  the  other 
six  months,  the  average  for  power  pur- 
poses alone  throughout  the  year  is  2'  i 
pounds  per  horsepower-hour.  With  gas 
power,  including  standby  losses.  i'; 
pounds  are  used  the  year  round  per 
horsepower-hour,  but  -ix  months  of  the 
year  more  than  one-fourth  of  this  amount 
is  available   for  heating  after  considering 

the  heater,  so  that  the  average 
f  r    power    alone    comes    down    to     t's 

per  horsepower-hour,  and  if  the 
other  quarter  of  the  heat  which  goes  to 
the  jacket  water  is  used  for  hot  water, 
the  fuel  consumption  chargeable  to  power 
would  then  be  less  than  1  pound  the  year 
round,  compared  with  2';  pounds  for 
steam   per  horsepower-hour. 

Air  and  Steam    Heating  Costs 

Having  made  a  comparison,  and  credit- 
ing the  engine  with  the  heating,  consider 
separately  the  fuel  for  the  heating  of  the 
building.  Heating  by  steam,  with  a  boiler 
efficiency  of  65  per  cent.,  and  with  other 
heat  losses,  a  total  of  50  per  cent,  of  the 
heat  value  of  the  coal  can  he  considered 
a-  available  for  heating,  or  one-half  of 
the  coal  burned  under  the  boiler.  With 
the  exhaust-gas  heater,  a  total  efficiency, 
considering  all  losses,  of  85  per  cent,  is 
obtained,  so  that  in  heating  alone,  with 
air  heating  as  against  steam  heating,  a 
r  60  per  cent,  of  the  c.al 
which  would  be  used  for  steam  is  ef- 
fected. With  less  than  one-half  the  coal 
used  for  power  and  one-half  used  for 
heating,  the  advantages  of  gas  power  and 
air  heating  over  steam  power  and  steam 
heat  are  easily  apparent  from  a  fuel  stand- 
point, without  considering  the  other  ad- 
vantages such  as  lower  cost  of  main- 
tenance, absence  of  danger  from  explo- 
sions, elimination  of  the  stack,  and  ab- 
sence of  smoke. 


t  i  \s  1  ok  l-'i  1  i  Purposes 

With  a  pr.  ducer-gas  installation  titer 
i-  an  added  advantage  over  steam  vvhic 
i-  of  importance  to  the  many  industrie 
in  which  gas  1;  used  i  ir  he  iting  turn  ice: 
for  hardening.  tempering,  annealing 
soldering,  enameling,  brazing,  hcatin, 
kettles,  eo. .king,  boiling    and  coin 

II)  used  instead  of  ga. 
for  such  w.  rk,  on  account  of  the  nig 
I  gas.  usually  80  cents  t,.  $1  pe 
thousand  cubic  feet  but  the  ad 
.  1  gas  even  at  So  cents  over  -..lid  fue 
such  a-  complete  control,  cleanlinMl 
quickness  in  starting,  and  rapidil 
put.  are  such  that  the  use  of  gas  is  bein 
rapidly   extended,   in   spite   of   it- 

With    a    producer-gas   power    plant,  th 
do  the  -anie  work  as  illiuninatin 
gas    at    80   cents    or    J,     (using    anthracit 
1  at  $4.50  per  ton  in  the  producer 
at  a  cost  of  but    15  ci  nl    :  where  there  i 
engine,  the  interest,  attention  an 
depreciation   run    the  cost  of  th. 
t.     25    to    30   cents,    depending    upon    th 
output.      This   gas   can   be    used    will,   tli 
same  burners  or  furnaces  which 
used    for    illuminating   gas,   with    1 
cant  modifications. 


An  Aftermath  of  the  "Bennington 
Disaster 


In    the    United    States    circuit    court    i 
Xew    York    City,    decision    has    jusl    hec 
.1    in    an    interesting    libel    suit    fi 
$100,000    brought    by    Lieut.    Cha 
Wade  against  the  International   M 
( lompany.  publishers  of  the 
In    March  of  1907,  an  article  appeared  i 
the    aforementioned    magazine    on    "Th 
Growth    of   Caste    in    America."     The  81 
thor,    Charles    F.dward    Russell,   \\ 
the    rise    and    influence    of    the    spirit   < 
snobbery   in   our  private   and   official  lit 
criticizing  the  navy  personnel  bill  in  pai 
ticular,    and    drawing    on    the    facts    e: 
tablished    in    connection    with    the    "Bet 
nington"   disaster  in    11)05.     It  will  be  r< 
numbered  that   the   explosion   1  1 
irs.    which    occurred    while    the    gunbo; 
was    in    the    harbor   of    San    Diego.   Ca 
resulted   in   the   death   of  60  men  and  - 
wounded.      Lieutenant    Wade    was    chii 
engineer  of  the  "Bennington"  at  the  tin 
of  the  explosion,  and  information 
out     by    the     court     of    inquiry    and    tl 
court   martial   which    followed,   tended  t 
-how    that   the   disaster   was   in   all   prol 
ability    due    to    gross    negligence    on   tl 
part  of  the  officer  in  charge,  although  1 
both  cases  the  lieutenant  was  exo 

In  the  article  Mr.  Russell  mentii  ned  n 
names,  but  the  following  paragrapl 
quoted  word  for  word,  was  taken  1 
Lieutenant  Wade  as  a  direct  reflectic 
011  himself— hence  the  suit  for  libel : 

"But  the  new  system,  pure  product  ' 
caste,  went  into  effect,  and  the  blown- 
up  of  the    'Bennington'    was  its  first  pe 


r  .;<>.  nxx). 

iruii.      A    young    ensign, 
catcd    in   engineering,    and    trained    to 
•equally    efficient    in    either    position,' 
iped    from    the    hrid^o    to    the    engine 
m.  and   tried    the    experimi  nl 
;  out  the-  strain  gage  and  plugging   up 
safety  valve    and  all  tl 
penalty." 

was  argued  In   Lieutenant  Wade  that 

had  been  twice  exonerated  bj   li. >.i nl< 

apablc  men  from  all  responsibility  for 

n,    and    the    mere    fact    that 

in    the    service    sli 
[elusive    enough    to    prevent 
writer,   even   though   indirectly,    from 
ng  such   a  charge  at   his  door. 

nee  which   « 
the    former    trials    was    uscd 
rage   in   the    present    suit.     The    same 
story   of   how   the   valve    in    the   gage 
the  boiler  had  been   closed 
air  valve  was  repeated  and 
condition     of    the     safety     valve     re 
red.     It  developed  that   for  some  time 
■re  the  explosion,  the  mechanism  used 
pen  the  safety  valve  had  been  out  of 
ind   that   its   ability   to  open 
ire  for  which  it  was  set,  was 
rmined  by  the   use   >  f  a  slice  bar  or 
maul.  After  the  expli  - 

xamined    and    layers 
een   the   convolutions   of    thi 
sufficient     thickness     to     prevent      the 
ng  of  the  valve,  were   found, 
metal    in    the    plate    and    in    fact    all 
s  of   the    boiler,    with    the    exceptii  n 
he    safety    valve,    appeared    to    be    in 
condition,     and     the     whole 
1  of  the   evidence   appeared    to    indi- 
that  the  explosion  was  due  primarily 
he  condition   i  f  the   saf  t) 
lentally  to  shutting  off  the  gage  when 
re.      It    was    claimed    by    the 
itiff  that  the  explosion  was  i 
ndual  failure  of  the  crown   sheet   due 
n  overabundance  of  oil  in  the  boiler, 
the  evidence  on  the  condition   of  the 
y  valve   was    for   the    most 
"d,   and    to    the    minds    of    the    jury 

I  neglect  on  the  part  of  the  engineer 
■irge.  that  a  verdict  in  favor  of  the 
ndant  was  unanimouslv  rendered. 


:ondenser  circulation     pump     was 
with     rocker     arms     and     (Ira',' 
the  engine  crosshcad.      V 
the    engine    was    slowed    down    or 
md    quickly    speeded     up.    there 
5  a  pounding  inside  the  pump, 
'   '  stopped  only  by  throttling 
rculation  suction  valve  and  gradual- 
g   it    up    again    to    the    required 
The  pump  being  situated 
1  the   cooling-water    line,    was    always 
iter.     An  examination   ind 
'i     valves     admitted     water    too 
'he    discharge    valves   to    handle 
witiut    trouble.      Placing    washers    over 
'Ruction    valves    to    shorten    their    lift 
t(f'ually  stopped  the  trouble. 


P<  >W  ER    VND    I  ■III-.  I-  Mi  ,i  \i  ik 
Ammonia   from  Soot 
Bi   James  i 

In    a    recent    number    the    statement    was 

made   bj    Ha 

was  mixed  with  lime  or  cement,  am- 
mi  ma  ident    by 

which    he    discerned    this    brings    to    the 

front   an  important    factor  in   the  combus- 
ts   I    read    this 
article  I  treated  it  with 

a    strong     solution    I  f    caustic    soda,    and 
1  also  observed  the  ammonia  odi 
odor  is  not  hard  to 

When  any  amm.  nia  d   with  a 

alkali,  such  as  lime,  caustic  soda 
or  pota  ammonia  is  liberated. 

Since   port  laud   cement   cont 
able    caustic    alkali,    it    will    work    exactly 
like  lime,  thus  explaining  Mr.  J.,: 

the     foregoing     statement-     it     at 
once     becomes     apparent     that     soot     and 
due    dust    contain    ammonia    salt-,       Wie- 
the   real    question    arises,    viz;      How    did 
i    there?      There   are    two    possible 
ways    in    which    ammonia    salts    could    be 
formed  during  combustion:    (ii    by  reac- 
tions   of    the    nitrogen     in     the    air    with 
1;    and     (2)    by    the 
reduction   of  the   nitrogen   in   the 
self.     (For  the  benefit  of  those  who  are 
iliar    with    chemistry,    1    will    say- 
that  ammonia  is  a  compound  of  nitrogen 
and    hydrogen    containing   82.35    | 
jen.) 
Discussing   these   possible   ways,   we  are 
confronted    with    the    follow  ing    E; 

i.     Elementary  nitn  1      inactive. 

That  is.  nitrogen  as  it  exists  in  the  air 
•s  very  difficult  to  get  into  a  chemical  re- 
action   with   other   substances. 

2.  Electric  discharges  in  moisl  air  mike 
very  small  amounts  of  nitric  acid  and  am 
monia. 

3.  Combustion  produces  a  small 
amount  of  ammonia  from  the  nitrogen  in 
the  air    (  Kichter's  "Organic  Chemistry"). 

4.  When  air  and  steam  are  conducted 
over  white-hot  coke,  hydrocyanic  acid  and 
ammonia  are  formed. 

The  reactions  ( .?  >  and  (4)  could  take 
place,  and  in  all  probability  do.  but  I  do 
not  think  that  these  are  the  cause  of  the 
formation  of  the  ammonia  salts  found  in 
the  500I  I  believe  that  most 
ammonia  salts  are  produced  from  the 
nitrogen  in  the  coal  itself.  All  coal  con- 
tains nitrogen  in  small  amounts  varying 
2  per  cent.  This  mean- 
that  for  every  ton  of  coal  you  buy 
you  have  from  10  to  40  pounds  of  nitro- 
gen, which  is  equivalent  to  from  12  to 
50    pounds    of    ammi 

When  coal  is  distilled  in  gasworks  this 
nitrogen  is  changed  into  ammonia  salts 
and  cyanides  (compounds  of  carbon  and 
nitrogen},  which  reaction  also  takes  place 
in  gas  producers.  These  compounds  col- 
lect  in  the  water  which   also  com' 


and     forms    .he     well    known    anuuoniaeal 
liquor.      Ibis  liquor  is  one  of  the  principal 
-  of  the  ammonia  of  coin 

It    never   .  ecurred    to   me   that    the    sum- 
would      lake      place      durti: 

.   bin    when    1 

when    soot     i-    formed    the    comb 

not  complete,  the  pn 

explained.  Iii  all  probability  the 
nitrogen  compounds  are  distilled  off  a- 
thcy   arc-    in    the   gasworks,   and    thi 

■       tii.  11   complete 
isition,      Vmmonia   gas   will   bum 

under     certain     conditions     but     these     are 
There 
ild  pa--  on  and  up  ;' 
or   w.  uld   deposit   on   the   setting   of   the 

to    a    small    extent. 

I  he  fact  that  some  such  reaction 

■  ribed  takes  place  brings  ,,ut  an  in- 
teresting item  in  the  heat  balance.  Thus, 
if  the  nitrogi  n  Wl  n(  1  fl  in  the  form  of 
ammonia  gas.  it  would  take  along  with 
it  a  certain  perci  ntage  of  hydrogi  . 
sarv  to  make  the  ammonia.  This  Ii  ss 
would  be  included  in  the  "unaccounted- 
for"  on  the  heat  balance.  In  this  way 
I    per    CI  DUld    mean    the 

1"--  of  0.216  per  cent,  of  hydrogen,  which 
would  mean  a  loss  of  135  B.t.U,  per  pound 
If  the  nitrogi  n  went  ofl  in  the 
form  of  cyanides,  1  per  1  ent,  \\  ould 
mean  a  I  per  cent,  of  carbon, 

or  124  B.t.u.  per  pound  of  coal.  Since 
the  coal  is  burned  in  a  calorimeter  in 
oxygen  under  pre  -sure,  all  these  nitrogen- 
hydrogen  and  nitrogen-carbon  compounds 
are  completely  burned  ;  therefore  we  would 
look  for  a  slightly  higher  heating  value 
by  the  calorimeter  than  it  is  possible  to 
get   under  a  boiler. 

I  finish,  a  remark  might  be  made 
concerning  the  recovery  of  these  valuable 
ammonia  and  nitrogen  compound 
example,  if  the  ,-,,..1  contains  1  per  cent. 
of  nitr.  gen  anil  about  2  per  cent,  of  sul- 
phur, supposing  all  the  nitrogen  to  be 
converted  into  ammonia  sulphate,  the 
yield  per  ton  of  coal  would  he  about  85 
pounds,  or  with  a  plant  using  too  tons 
dail)  it  would  be  more  than  four  tons  of 
ammonium  sulphate.  This  compound  is 
mething  more  than  $50  per  ton 
as    a    fertilizer,    or    in  $200    per 

day.     Thus  it  i  that  a  fortune 

awaits    the    inventor    who    ran    work    out    a 
rv    recovery.      The   conditions    for 

very  are  very  unsatisfactory,  but 

in   the   face  of  the   for.  !■  ration 

it  is  worth  thinking  about  by  the  engineer- 
ing  chemists. 


Full-weight     standard     pipe    should    be 
i-  ed   for  pre--, ires   up  to   125  pounds,  and 
lit    extra-heavy    pipe    foi 

5  pounds.  Cast-iron  stand- 
ard fittii  used  onl  for  pres- 
li  w  100  pounds,  medium  extra 
heavy  for  pressures  from  100  pounds  to 
150  pounds,  and  extra  heavy  over  150 
pounds. 
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I 'i  IWER  AND  Till".  ENG] 
Indices   of   Engineering  Subjects 

An  entirely  novel  paper  has  I 

sented  t,i  tin-  British  Institution  ,.f  Me- 
chanical Engineers  upon  the  sul 
heat  transmission.  It  differs  from  or- 
dinary papers  in  being  almost  entirely 
.■'ii  index  of  the  literature  of  the  sub- 
ject  which   has   appeared 

■.Men     Newt. hi    in    his    "Principia 
Philosophize"    wrote   mi    the    subji 
showed   that    I  n< >n    varied  as 

temperature  difference. 

There  is  a  big  yap  to  the  nexl  author, 
Fourier,  in  [817,  after  which  the  fre- 
quency pidlj  greater.  Some 
sixty-fivi  index  of  subject  mat 
ter  ami  authors  arc  in  all  given,  with  a 
brief  resume  of  the  principal  laws  that 
11  from  time  to  time  enunciated 
from  experimental  data.  Perhaps  the 
most  striking  thing  shown  by  the  col- 
lator of  this  index  has  reference  to  the 
head  of  temperature  between  the 
hot  gas  on  one  side  and  the  water  on  the 
other  side  of  a  plate. 

The  biggest  drop  in  respect  to  a  cop- 
of  1  inch  in  thickness  is  that 
in  the  thin  tihn  of  cooled  gas  which  clings 
to  the  plate  surface  on  the  fireside.  The 
1  temperature  lost  in  this  thin 
clinging  film  is  97  per  cent,  of  the  whole 
loss.      Tl  mding    water    film    on 

the   other    side    answers    tor   about   2   per 
cent.,   while  only   1   per  cent,   is  debited   to 
the  thick   copper   plate.      Each   film   is   as- 
sumed to  be  only  0.005  nich  thick.     The 
argument    of   course   is   that   gases   should 
travel    fast    over    the    heating    surface    so 
oak    up    such    films    of   gas    and 
improve    the    boiler    efficiency,    and    much 
has    of   late   been    claimed    for    such    de- 
will   bring    about    this,   but   prac- 
tical con   ii  .Hid   in   the  way  of  the 
have     been     recom- 
mended.    A   carefully  worked  boiler  may 
give   an    efficiency   of   70   or   even   <So  per 
cent,  of  the  heat   value  of  the   fuel  burned 
Whence  it.  is  easy  to  see 
forcing    of    the    gases    through 
.1    high    velocity    and 
with    much    friction    may   very    easily    de- 
mand   more    power    than    will    be    gotten 
back  in  better  h  The  author 
it   in   preparing  this  ind< 

tl    read    and    abstracts 
of    the    m  1  'nt    ones    ha\  e    been 

made  and  are  available  for  reference  in 
manuscript  form  in  the  library  of  the  In- 
stitution. 

Ii  would  appear  that  similar  indices 
subjects  would  be 
well  worthy  of  making.  It  is  very  diffi- 
cult in  ordinary  work  to  look  up  such 
subjects  in  any  but  a  perfunctory  manner. 
An  index  such  as  this  by  Professor  Dalby 
be  gotten  out  on  many  other 
kindred  subjects.  There  might  be  an 
index  on  superheat,  one  on  steam  jackets, 
one  on  cylinder  condensation,  on  sur- 
face condensers  and  a  dozen  or  a  score 


\'o\  .    Mil'. 

of     the    details     1  if     steam     1  n 
Mines   of   inf.  filiation   lie   scanned   i,  (,,. 
volumes    of    the    technical     pre- 
chapters    of    books    and    in    those    proif 
mgs  of  engineering   socii  n 
late   on   a   man's   hand-,   as  misal 
until   he   throws   them   all   awa\ 
"ii    the    library. 

A    few    indices    like    this    on    ], 
mission     would    save    ton 
The   index    gi\  es    titles,   ,!;u      .     o 
a     reference    letter    to    the    library    \ejv 
the  paper  can  be  seen.      1 1   is  chronollj(» 
quence    and    alphabetical    in   ati'lfi 
index. 


Local  Meetings  of  the  Mechac*. 
Engineers 

There  is  much  of  interest  to  the  op 
i"      lli''     recently     adopted     policj      0 
American    Societj     of     Mechanical 
•neers    regarding    the    holding    of    r<ir 
monthly     meetings     in    cities    oilier  m 
Xew    York.      These    are    meetings    1 
local    branches,    or    section, ,    |,,,t    , 
society    itself,    with    all    1 
prestige,    similar    in    every    respect   t  1 
meetings   held    in    Xew    York.     The 4a 
has  already  been  successfully  inaugnjnl 
in  St.  Louis  and  in  Boston.     In  tl 
llty  meetings    ire  conducted  J    mtly  I  to 
i  1    and    the    Engineers'    Club  <JH 
Louis.     In   Boston  also  tin  1  e  1-   i  L 
operation  with  the  Boston  Society  Offl 
Engineers.     Other  cities,  where  the 
bership  is  large  and   where  inter,  si   i 
branch   of   engineering   is   active,   n 
expected    to     follow    these    excellei 
amples. 

No  hard  and   fast  rules  governing 
meetings    have    as    yet    been    adopti 
good  of  the  profession  being  tin 
ing    thought.       Such     regulations,    1 
as    may    be    necessary    are    being 
out     by     actual     experience.       Ever 
couragement  and  assistance  is  g 
local  members  in  the  conduct  of  the 
ings,    and    in    the    preparation    of 
and    discussions.       Papers    submit) 
headquarters  arc  available  for  all  tl) 
meetings  at  the  same  time  they  ai 
sentcd   in   Xew    York,   and   in   sorrn 
earlier.      Stenographic    report-    are 
and   in  general   the   established  sta  I 
and   methods  of  procedure  of  the    I 
are   Fi  11'  iwed. 

Admirable   as   the   New   York  m  '"-: 
have  become  they  are  of  direel  bei 
but    a    small    percentage    of   the   Si  I 
membership.      Even    the    superior     n 
tions  of  the  annual  meeting  are  a\  ■ 
to  but  few.     In  effect  then,  as  the  ■ 
bers  cannot  come  to  the  society,  I    s° 
cicty  is  being  taken  to  them.     Mem   ■ 
thus    takes    on    a    direct    interest    W 
value  which  to  many  it  has  not  her  ' 
possessed.      Not    the    least    advanl  < 
that   members  traveling  in   these  1 
may  be  sure  of  a  hearty  welcome. 
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Vhile    any    lowering    of    the 
ldanN   is   to   be  deplored,   it   must   be 
which    may    be 
decided    local    interest    to    mechanical 

i    have    little   or   n 
ie.    The  action  of  the  society  in  leav- 
the   selection   of   papers   and   discus- 
is   for    local    meetings    largely    in    the 
dt    of    the    local    committee— without 
age  of  rule,  however. 
Jon— is     much     t.i     be     commended. 
■Uv  admirable  is  the  plan  of 
ration  with  existing   local   si 
the  work  may  be  helpful  to  both,  and 

competitive. 
■  the   whole   the   movement   indicates 
Nation   to   the   demand    for   a   broader 
ision    of    the    society's    activities    and 
of  progress. 


Efficiency  or  Efficacy 

it  suit  in  the  law  courts  to  deter- 

responsibility  01"  the  power  plant 

has   raised   an    interesting   dis- 

etween    the    meanings    of   these 

se  was   this:     An   industrial   es- 

:t   had  a  capacity   for  about   five 

'ads   a   day.   and   to   secure   this 

railway  had  built  a  siding  from 

line  into  the  yard  of  the  plant. 

lings  had   shingle   roofs,  and  the 

to   line    was    heavy   and   against 

loaded  cars.     Hence,   the   switcher  or 

engine   had  to  exhaust   heavily 

r   pull    the    loaded    cars    to   the 

"l-line  switch. 

ng  morning,  when  there  were  no 
lectric   current    in   the   building, 

-  discovered  on  the  roof  of  one 
•ctures  near  the  track,  and  just 
loaded   cars   had   left   the   yard. 

locomotive    engine    responsible 
re?      If   the    fire    came    from    a 
m    the    stack,    in    spite    of    the 
-ter,  had   the   company   owning 
operating   the    railway   any   responsi- 
''  for  the   design   and   for   the   condi- 
ich  device? 
ciples  of  equity  and  of  the  de- 
ourt  in  such  cases  would  seem 
the  responsibility  of  the  damage 
invading    engine    and    railway, 
shown  that  the  spark-arresting 
re  inefficient,  or  if  normally  ef- 
n   in  good  condition,  were  de- 
reason   of   holes   in   their   net- 

-  neral   lack  of  repair  and  up- 
Two  lines   of   attack   and    defense 

:e   suggested :   the   questions   of 
the  grades,   location   of  build- 
mission   of  visible   sparks,   and 
of    the    spark    arrester    of    the 
ngine;    and    the    questions    of 
whether  the    de- 
se    were   good    and    up    to    the 
ts    of    standard    and    accepted 
"'   designers    of   the    day.      The 
g   practice   of   the   power   plant 
(nes  therefore  a  party  in  the  defense, 
rove  that   its   designs   were   efficient 
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and    satisfactory;    the    attack    mui 

tl,at    Mu  id   been 

by    newer    and    better 

I 

T  he   principles   underlying 
are    of    much    wider    application    than    to 
this      particular      incident.       They      appear 
when  a  plant   dis  vurs. 

If  the  boiler  burst,  was  it  the  management 

ign  of  it  or  the  mat 
of  it-,  manufacture  which   were   to  blame' 
If  the   flywheel  broke,  H  |   out- 

break  due  to  bad  governor  design,  or  was 
''"-'  wheel  d  ..  ak  for  the  normal 

I-  When  the  bridge  ..r  other  -truc- 
ture  falls,  can  the  design  be  attack 
well  as  the  responsible  owner?  It  would 
seem  furthermore  to  make  for  good  policy 
that  a  community  based  upon  the  power 
plant  and  underlain  by  industrial  ma- 
chini  •  be    able    to    compel    the 

msible   owners   of  such   machinery   to 
pace  with  improvements  intended  to 
secure   economy   or   safety   or   comfort. 

But  this  particular  incident  lays  bare 
a  further  principle  which  legislation  and 
law  and  the  molders  of  public  opinion 
must  not  lie  allowed  to  forget.  It  is  that 
the  terms  efficiency  and  efficacy  are  not 
mous  in  applied  science.  The  best 
dictionaries  make  them  mean  practically 
the  same  thing,  but  they  do  not  neces- 
sariK-  carry  the  same  idea.  The  spark 
arrester  in  the  locomotive  is  a  device 
made  up  of  elements  intended  to  allow 
the  smoke  and  gases  which  are  the 
products  of  combustion  to  escape  out  at 
the  stack,  but  to  stop  and  extinguish  or 
cool  or  comminute  such  solid  particles  of 
ash  or  coal  or  coke  as  would  cause  fires 
along  the  right  of  way,  or  discomfort  ami 
r  tn  passengers  or  train  men.  The 
smaller  the  mass  or  weight  of  each  (lam- 
ent carbon  particle,  the 
ble  is  it  to  set  tire  to  con; 

ic  power 
inherent  in  such  reduced  mass,  and  be- 
cause the  contact  with  the  cooler  steam 
and  the  rushing  outer  air  will  so  much 
the  more  effectively  cool  it  below  the 
f  ignition. 
These  considerations  all  point  to  a  small 
size  of  the  opening  in  the  mesh  of  such 
netting  as  will  be  used  if  the  latter  is  to 
be  efficacious.  They  suggest  baffle  or  de- 
flecting plates  or  diaphragms  to  receive  the 
direct  impact  of  such  solid  masses  moving 
at  the  high  velocities  of  the  locomotive 
gases.  They  explain  why  the  basket  or 
horizontal  type  of  netting  has  received  the 
stamp  of  approval  in  the  recommenda- 
tions   of    the    master    mechanics    of    the 

On  the  other  hand,  the  spark  netting  is 
introduced    into    a    channel    or    group    of 

-  intended  to  give  free  and  rapid 
movement  of  hot  gases  over  the  heating 
surface,    and    to    compel    full    contact    of 

gen  of  the  air  with  the  fuel  ele- 
ments in  order  that  the  engine  ma 
fast  enough  to  make  schedule  time  on  the 
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'•'.I.      Ii"  the   furnace  and   hi 

m-  the  draft 

tion  for  such  flow. 
Here,  therefore,  an  which 

are   in  oppositi   1  ,ther;  and  the 

designer  tnusl  • 

B  part  of  the  compli 
!•>  permit  the  other  ■ 
then   we  have  an  1  m-,|,  |,nt  at 

tin    . 

rhis    idea    is    n..t    novel    in    other    lines. 
1  he  steam  engine  as  a  motor  1 
it    can    always    be    designed    to    do    t! 

d   ta^k.     But   in   view   of  the   incon- 
venient linn  tem- 
perature at   which   such   steam   is   v. 
is   raised,   it    is   not   practicable   to   work   it 
as  hoi                                          in   the  gas 
engine.      1  [ence,    regard'                      1    en- 
gine,  the   steam   ei                               is   but 
not  efficient.  Efficacy  in  the  transfer  of  heat 
from                                     -   of  a  boiler  de- 
mands small  tubes  and  many  of  them,  and 
that   the   tubes    he   kept    cool ;    efficacy   in 
passage  of  such  gases  and  possible  flame 
from  a  combustion  chamber  to  a  chimney 
■Meter    titles   and    few    of 
them,   and   that    they   be   kept    hot.      Effi- 
ciency  results   win                                     ■. Mic- 
tions   are    balanced    so    as   to    secure   the 
attainable  maximum   for  each  in  the 
presence  of  the  other.     The  furnace,  com- 
bustion   chamber     and    chimney    are    effi- 
cacious  in   preventing  visible   smoke  wdicn 
they  keep  the  temperatures  in  their  active 
zones   as   high   a-    |                        that   every 
unit    of   combustible    solid    or   gas    meets 
rature  at  or  above  that 
boiler-heat- 
ing   surface    is    efficacious    when    it    suc- 
ceeds in  cooling  down  the  flame  and  gases 
as  nearly  as  possible  to  that  of  the  c 
tained    water,   and    this    is    far   below   the 
temperature   of   flaming   or   ignition.      An 
efficacious     smoke     preventer    is    a    poor 
steam  maker.     Hence,  it  would  seem  right 
to  hold  the  engineer  and  designer  to  an 
efficiency,    but    not    necessarily    to    compel 
him  to  an  efficacy.     P.efore  he  is  criticized 
or   sui                       '   ilurc   to   realize   some- 
one's ideals,  a  full  weight  should  be  given 
to     the     limitations     imposed.     Probably 
there  never  will  be  a   spark  arrester  in  a 
locomotive    front    end    which    will    not    let 
through  some  sparks  which  will  be  visible 
in    the   dark.      Probably   there   will    never 
be   a   boiler    setting   which    will    not    pass 
some    smoke    into    the    chimney    when    a 
sudden   demand   for  power  comes  on.  and 
the  intensity  of  the  tiring  pr 
ilenlv  to  be  increased  to  meet  such  a  peak 
in  the  load  curve.     The  law  may  pi 
compel      efficiency :      it      should      proceed 
cautiously  in   insisting  upon  efficacy. 


In  case  the  feed  pipe  of  a  boiler  gives 
out,    or    water    cannot    be    supplied    to    a 
boiler   for  any   reason,   the   boiler 
be  shut  down  at  once  and  the  fires  drawn. 
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Power  Plant  Machinery  and   Appliances 

Original      Descriptions      of      Power     Devices 
No     Manufacturers'      Cuts     or     Write-ups      Used 


MUST     BE     NEW     OR     INTERESTING 


Rotary    Hoisting    Engine 


A  small  rotary  hoisting  engine,  suitable 
for  use  where  small  steam  power  is  re- 
quired for  short  periods,  such  as  hoisting 
m  to  the  street  level, 
is   illustrated   herewith. 

It  consists  of  a  piston  head  set  ec- 
centric to  the  casing,  fitted  with  mov- 
able pistons  which  are  forced  out  against 
the  cylinder  walls  by  means  of  a  spring. 
At  one  portion  of  its  cycle,  which  is  at 
the  point  of  steam  admission,  these  mov- 
stons  are  forced  into  the  piston 
Imost  their  entire  length.  As  the 
piston  Iliad  revolves  eccentric  to  the  cyl- 
inder walls,  the  movable  pistons  are  forced 
out  against  the  walls,  and  as  the  piston 
revolves  in  the  cylinder,  space  is  provided 
for  the  expansion  of  steam. 


arc  no  centers,  it  is  always  ready  to  start. 
ot  suitable  for  continuous  opera- 
tion, on  account  of  excessive  steam  con- 
sumption, and  the  manufacturer,  the 
Lidgerwood  Manufacturing  Company,  06 
Liberty    street,    \ .  w    \     .k    City,   dor-   not 


Bristol   Portable   Electric  Pyron« 
and  Thermoelectric  Coupl* 

A    new   quick-reading    form   of  BilAt 
pyrometer    has    been    designed    and  m 


FIG.   I.    COMPLETE  BRISTOL  PYROMETER  OUTFIT 


LIDGERWOOD    ROTARY    ASH     HOIST 


liminary  models  have  been  tested  in  ; 
service     in     several     different 
where    the    temperatures    are    exo 
high    and    the    requirements    very   -< 
This     special     pyrometer     consists 
patented   compound  thermoelectric  c 
used  in  connection  with  a  special  po 
instrument.     The  complete  outlii  i 
in    Fig.    I.    and    the    thermoelectric  c  pie 
i-  shown  externally  in  Fig.  2.     Tl 
with    the    protecting    sheath    pulled   ick 
against    a    stop,    leaving    the    tip 
thcrmo     couple     exposed,     is     si 
Fig.   1. 

When    a    reading    is    to    be    take! 
thcrmo  couple  is  inserted  into  the  fu 
or  kiln  with   the   tip  protected   fron 
chanical   injury,   as  shown   in   Fig.  -' 
when    at    the    proper    point    in    the 
the    iron    pipe    protecting    I  he 
slipped   back   and   the   tip   expo-. 
hot    gases    whose    temperature    i-    1 
measured.  After  a  reading  has  b 
the    couple    should    be    quickly    will" 
and    partially    cooled    off    before   at 
reading  is  taken. 

The     compound     construction 
couple   is  shown  in   Fig.  3.     The  po 
ci  rresponds  to  the  regular  junction    •" 
ordinary  thermo  couple  and  the  iv. 
ments    which    join    at    the    point   .•  ,rc 
platinum    and    platinum    rhodium,     ich 
extend  to  the  points  B  and  C,  whi 


are  welded  to  two  other  wires  ma 


of 


It  is 
versible 
load  by- 


operated  by  a  small  lever,  is  re-     recommend   it   for   use   except  where  the     inexpensive   alloys,    which   are   such ha' 
and  hoists,  holds  and  lowers  the     work   is  of  a   light  nature   and  of  short     the   electromotive   forces  generated 
means  of  steam  only.     As  there     duration.  and  C  are  practically  equal  and  op  seu 
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hen   these    junctions    an     both    exposed 
temperatures  not   higher  than    uoo  d< 
hrenheit.      These   inexpensive   al- 
ms are  extended  to  the  point  D, 
the  couple 
uch     that     the 
rhodium  tip  of  the  couple  .  /  may 
51  .1    to    temperatures    up    1 
(trees    Fahrenheit,    without    having    the 
■re   of    the    junctions    B    and    c 
-at.    limit      The  temperature  at 


enheit,  may  be 
obtained  in  a  -  iscrting 

the   tip  •    where 

the   temperatui  d      Bj 

1    form  of  tip 
couple   can   be   used    to   measure 
the    temperature    of 
metal  or  oth<  r  mati 

In   Fig.    1  is  shown  the  method  of  ap 
plying  the  device  to  a   feed-watei 


THERMOELECTRIC    COUPLE 


Compound  Thrrmo-Klectri 

"7-Z 


V 

iDcxprusivt  S tltute 

[or  I'latinum  Kl,..,lnjiu 
Couple 


PIG.    3.     SHOWING   COMPOt    HD   I  I  DUPLE 


FIG.    4.      DEVICE    in    A    FEED-WATER    RECORDING   THERMOMETER 


ay  be  quickly  measured  with  this 
d  couple  as  the  platinum-rhodium  tip 
posed  directh,  to  the  hot  gases  in 
•mace  or  kiln.  In  this  way  an  in- 
isive  substitute  is  provided  for  the 
isive  platinum-rhodium  couples  pre- 
l>"  employed  for  the  measurement 
ch  high  temperatures. 
s  complete  outfit  is  portable  and 
'gs  of  temperatures  in  the  neighbor- 


b  is  s  inches 
an.  elbow  or  tee,  as  shown.     Thi 
connected    to    the    recording     instrument 
by   a    line   copper   capillary   tube   furnished 

with  flexible  steel,  lead  or  copper  pro- 
tection; this  enables  the  recording  instru- 
ment to  be  placed  on  the  wall  or  gage 
board.  This  instrument  is  manufactured 
by  the  Bristol  Company.  Waterbury, 
Conn. 


Softening  the  Make-up  Water 

It    i-  general!)    agreed   tli.it    when    the 
ater     supply     is     a     hard, 
ming  water  it  will  paj   to  install 
p  nam-.,     bul      whi  • 

or  ex- 
ti  am  heating  -  ituti  the 

hulk  of  the  boiler   feed,  it   is  sometimes 
often  or  treat 
-    I  e-up    water.      This    view,    how- 
ever, m  I   thai   even  a  small 

'1  w  ater  w  ill 
scale  in   the  boiler,  and   tl 

umulatii  >n,  this  si  ale  will  be 

I'.arder.    and     -  to    I"'    OVer- 

more    injurious    than    thi 
and   more   rapid   accumulation   where   the 

■    raw   water. 

\lili>  mgh  11  would  be  a  rel  ' 

undertaking   to   install   a    water  softening 

p    water    only, 

and   while    it    is   ni  I    g I   p 

tempt    to   treat    the    v.  1    water 

after    the    raw    water    has    been    mingled 
with  th  .  the  matter  becomes 

quite  different  if  the  raw  water  can  be 
treated  automatically,  and  in  the  same  ap- 
paratus that  ervi  il  the  make  up 
water,  while  at  the  same  time  being 
parake    therefrom    until    treatment 

\n  apparatus  of  this  kind,  especially  de- 
signed   for    use    in    connection    with    ex- 
team   heating   systems   and   drying 
plants  wl  ike-up  water  requires 

softening,  has  been   recentlj    di 
the    Harrison    Safety     Boiler    \\ 
Philadelphia,  Penn.  The  wati  r  is 
by   the   hot-process    system,   utilizing  ex- 
am to  bring  the  water  up  to  210 
Fahrenheit,   and   thus   precipitate 
.    or    tempoi 

>i  orrec)    sulphati  1 

chloride-,   permanent   hardness. 

The   apparatus   is   so   arranged    that   the 
reagent  is  fed  continuously  in  pri 
to    the    inflow    of    make-up    water,    and 
;ii  m  is  made  fi  ir  the  removal 
of  the  n  suiting  precipitate  from  t! 
by  sedimentation  and  filtral 

feature     is     a     bypass     which     comes     into 
play  automatically  in  should 

■ted    and   allowed   to  cl 
there   i-   alwaj 

the  new   sur- 
ttor    which    11 
pany    ha-    recently    devised    for  n 

rs     in-tailed     i 
with    exhaust-steam    heating    and 
drying    systems.      This    separator    differs 
from  the   Cochrane  oil   separator 
■  d    ill    being    extra    large, 
having    an    outlet    at    the    top    for 
the  purified  exhaust  steam  to  the  heatint, 
lirectly,  without   need  of  an  inde- 
pendent  oil   separator.     Convenient   valves 
provided    for    cutting    off   con- 
parator  and  heater, 
and    between    the    trap    which    drain-    the 


I    the    heater,    so    that    the 

at  of  oirouit  and 

n  while 
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lired  for  its  installa- 
tion. 
In  the  apparatus  shown  in  Fig.  I,  the 
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FIG.    I.     COCHRANE   COMBINATION    HEATER    AND    SOFTENER 


Partition  Plate  .lirMlnj 
Baw  Water  and  DUtilled 
■Water  Compartment! 


through  the  filter,  hut  where  the  percent  e 

of  returns  is   large   it   ma\    he  advisable! 
1  er    the    entii  c      i  dim<  ntation   ;i 
capacity    to    the    make  up 
alone  and  to  pass   the  pun  I 

turns,    aftei     n  heating,    dii  ei  tly    to    I 
pump-supply   chamber.      This   give!    1" 
results   than   if  the  two  water   supplies  • 
n    treatment. 
This   apparatus    is   equalh    applicable! 
of     surface     condensing     ste:J 
power     plants     where     the     condensate's 
lit  ili  ed    as    boiler     feed,     in     which    cfl 
there    is    the    large    wlunic    of    condense 
to    I"     heated    and    a    comparatively   sill 
■    of   supplemi  iii.ii  \    make  up  w;  r 
to    be    healed    and     softened.       The    a| 
ratus   can    then    bi      n    arranged   that   4 
exhausl    steam   will    first   come  in  conk 
with    the    make  up     water,    insuring     II 
temperature  for  the  chemical  reaction,  ■ 
fore  heating  the  vacuum-pump  discha 
As    will   be  apparent,   this   apparal 
a    large    part    of    the    cost    of    a    sepa 
feed  water   1m.i1.  r   and    a    si  parate   wa 
purifying  system  and  makes   it  pos  ibli 
purify  the  small  amount  of  raw  water  ■  : 
merely  nominal  cost. 


FIG.    2.     INTERIOR    ARRANGEMENT    OF    HEATER 


the  heating  system  continues  in  operation,  returns  and  treated  make-up  water  are 
This  does  away  with  the  independent  oil  mingled  together  in  the  sedimentation 
separator  and  trap,  and  with   the  valves,     chamber  and  the  whole  volume  is  passed 


"North"   Hot-Air  Blast  Smok 
Consumer 

The   "North"   hot-air  blast  smoki    i 
sumer     has     recently     been     patented 
Stephen   H.   North,   410   Midland   avei 
Syracuse,    N.    Y.      The   principle 
injector  and  bunsen  burner  are  1 
in  this  idea,  but  instead  of  the  air  bi 
taken    from    around    the    conduit    it 
taken   through   the    end.      A    cylinder 
Figs.    I    and    2,    is    supplied    with    air 
means   of  an  electric   fan   which   is  li 
into   one    end    of   the   cylinder.      Thi 
first   enters   through    the   cylinder   A 


iliiMiiiMWi 


FIG.    2.    VIEW  FROM   REAR  OF  BRIDGEWA 

passes   through    an    orifice    into   the  ■ 
duit     and     then     into     elongated     no; 
I^A^A  inches  in  dimension,  which  proi 
a  thin  column   of  air  from   wall  to    " 
as  it  escapes   into   the  combustion  ch  >- 
ber    at    the    rear    of    the    bridge 
valve  is   used   at  the  end  of  the  cylil  r 
to    regulate    the    air   intake. 

After  the  fire  is  started  the  no;  * 
become  a  cherry  red,  and  it  is  clat '« 
that  they  remain  in  that  state  until  « 
fire    is    banked    for    the    night.     The  p- 


■ember  jto,  1909. 
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designed  to  work  automatically, 
th  or  without  an  electric  fan.  It  is 
ilt   with    taper    tubes,    so    as    to    give 


remain    open,    the    wat 

and   taking   a    reverse   direction    through 
the  filter  bed  and  out  through  the  strainer 


and    valvi  In    cleaning 

use   the 
precipitating    tank,    onlj    it 
extremely  mud  water  impreg- 

nated  with    foul    material. 

f    boiler    iron, 
having       cast  ir.  ri 
strength  to  withstand  the  pressure  and  are 

strainers 

joints  are  packed  with  rubber  gasl 
iners   are   so   arran 


The    American    Feed 
Purifier 


Wate 


NORTH       HOT-AIR    BLAST    ArPLIED     TO    RETURN-TUBULAR    BOILER 


The    American     feed-water    put 

d   to  purify  the  boiler-feed  water 
by   causing   sediment  earthly 

salts,  thereby  preventing  thi 
scale  in  the  boiler.     It  is  placed  in 
boiler,  and    Bui  d    water  to  ex- 

treme   temperatures    before    it    comes    in 
contact   with   the  boiler   shell. 

The  American  feed-water  purifier  con- 
tains no  complex  pipes  to  clog  and  cause 
leakage,  no  valves  to  get  out  of  order  or 


ty  to  the  air  as  it  escapes  from  the 
end.  The  cylinder  is  made  of 
steel,  and  long  enough  to  meet 
tg  conditions.  The  steel  sleeve  is 
d  to  the  cylinder  which  is  connected 
a  conduit.  An  installation,  it  is 
td,  is  guaranteed  for  five  years,  with 
(Ception   of  the   electric   fan. 


vlorrison"  Water  Purifier  and 
Softener 


Morrison"     water     purifier     and 

is    manufactured    by    the    Steam 

:e    Manufacturing    Company,    Ba- 

V.     The  purpose  of  this  device 

^h  a  steady  flow  of  soft,  clean, 

I     water    from    which     scale-forming 

*  'ial  has   been    eliminated   before   the 

•crs    the    boiler.      It    consists   of 

tal    tanks    piped    together.      The 

>e  does   not   take   up   much    room,   is 

pie  to  operate  and  should  not  get 

rder.     The   operation   is   as   fol- 

ater  is   taken    from   the  exhaust 

:  r  to  a  live-steam   heater,  and   from 

roam  heater  through  the  pipe  H 

pitating  tank  A,  passing  through 

'   enters   through   the   valve   C  to 

•Iter  B.     It    then    passes    through   a 

d   and    strainer  at   the   bottom 

'Ut  through  the  valve  F  to  the  boil- 

he  passage  of  the  water  through 

it    is    claimed    that    the    scale- 

*"1ng  material    is   eliminated   and    that 

"C"le  from  this  source  does  not  occur. 

1  clean  the  filter,  the  valves  C  and  F 

***  osed  and  valves  D  and  E  allowed  to 
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kind.    In  form 
■■ 

mpartments  or 
parating 

)    valves 

partition 
!   with   two  valves  opening 

•  it<  r    line 

at  1  the    water   backs    up 

-   valve  of  the 

ipartment,  and  continues   to  rise 

nntil  it   •  «    point  at  the 

the  upper  \al\e.  whence  it  flows 

into  the  second  compartment.     Here   the 

same     operatii  ti     i.-     repeated,     the     water 

third  and  final  com- 
partment,   where    it    reaches    its    highest 

temperature,    ami     from    which    i' 
• 
Precipitation    takes   place   in   the   differ- 
artments  with  great  rapidity,  and 
the  temperatui  impartment  be- 

ly  higher  than  the  preced- 
ing, the  salts  that  fail  to  deposit  in  the 
first  and  second  compartments  are  said 
to  precipitate  respectively  in  th( 
ird. 
One  of  the  most  important  features  of 
the  purifier  is  the  system  by  means  of 
which  the  blowoff  is  utilized  to  remove 
the  scale  that  is  formed  in  the  purifier 
itself. 

By  shutting  off  the  valve  of  the  feed- 
water  line,  and  opening  the  blowoff  valve, 
which  are  conveniently  located  at 
the  end  of  the  boiler,  the  blowoff  takes 
place  through  the  purifier,  from  end  to 
end.   in   a   straight   line. 

The  process  i-  all  the  more  effective 
from  the  fact  that  the  blowoff  auto- 
matically closes   the  upper   valves   of  the 


purifier,    leaving    the    lower    vahi 

only  means 

Another  important  point  in  connection 
with  the  blowoff  i,  the  shortness  and 
ample  diameter  of  the  line  between  the 
feed-water  terminus  and  the  head  of  the 
purifier.  It  is  impi  ssible  for  this  pipe  to 
clog,  whereas  so-called  internal  purifiers 
consisting  of  a  coil  and  short  t 
invariably  become  clogged  Sooner  or 
later,  and  not  being  connected  with  the 
blowoff,   are   likely    to    remain    so. 

The  purifier  i-  also  -aid  to  redui 
ing  to  a  minimum.  It-  position  in  the 
boiler  brings  its  upper  surface  on  a  line 
with  the  water  level.  When  bio. 
a  part  of  the  surface  water  is  carried  back 
through  the  purifier,  and  any  oil  that  may 
have    collected    on    1!  is    blown 


water-tube     boilers     it      is     supp 

It-    position,   as    to   bight.    1-   dctcrmjd 
ill     both     cases    by    the    average    higjpjH 
water    in    the    boiler,    the    object    beinito 
place    the    upper    surface    of    the    putef 
a-    close    a-    possible    to    the    111.  . 
level. 

This  feed- water  purifier  is  manufact  ■ 
by  the  Roche  Engineering  Compm 
Weightman  building.   Philadelphi 


The  Ryerson  Adjustable  Har 
Flue  Cleaner 


The  illustration  shows  a  simple  ant  f 
iicient    hand  flue    cleaner    which    has  ^- 


RYERSON    ADJUSTABLE    HAMi    FLUE    CLEANER 


out  through  the  waste  pipe  along  with  the 
water   ami    steam. 

The   purifier  can  he   used   in   any   boiler, 

and  is  easily  installed.  In  boilers  of  the 
tire-tube  type  it  rests  on  the  tubes,  and  is 
secured  to  them  by  means  of  straps.     In 


Josepl 


cently    been    brought     out 
Ryerson  &   Son,   Chicago. 

o   nuts  on   a   single   bolt   are   all 
are    required   to   hold   the   parts   I 
The     eight     -craping    blades    which 
been  provided  are  made  fast  at  one 


iber  ,?o.  i<*»). 
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the  cleaner,  the  other  ends  being   free 

radially  inward.     This  gives  the 

•ancr  a  degree  of  adjustability  enabling 

•   any  ordinary  variations   in  the 

je   diameter    and    thoroughly   clean    the 

['be  blades  are  made  of 

t\   and    are    so    placi  easily 

in  case  it  i-   ■  make 

!•  i-  claimed  for  this  cleaner  that 

ratures  met  with   in  service  will 

its    temper. 


Society  Notes 

A.    Orrok    will    speak    to    the 
Section   of   the   American    - 
hanical     Engineers     at     Columbia 
ity   i>n    Friday    evening,    December 
i  las    Engine    and    I'.l  isl 
•notice." 

The   annual    entertainment    and    smoker 

•  Jersey   City    N'o.    10,    X.    A     S 

kew  Jersey,  was  held  at  their  rooms,   14S 

Newark    avenue.    Jersey    City,    X.    J.,    on 

lie  evening   of    November   jo.      (Tver   400 

Members  and  their  friends,  including  dele- 

from    Xew    York    and    Brooklyn, 

ad  a  royal  good  time.  The  entertainment 

rnished   by   "The    Bunch." 

loston   members  of  the   American 

:  :al     Engineers     will 

meeting     on      Friday     evening, 

-   ir.   at  8  o'clock,   in  the  library 

the     Edison     Electrical     Illuminating 

v,    39    Boylston    street.      Prof.    I. 

-.    Prof.    Edward    F.    Miller    and 

ami,    of    Schenectady,    will    each 

•ad  short   papers   on    the   "Use   of   Cast 

Fittings    in    Superheated    Steam 

John    Primrose,    engineer   of   the 

Specialty     Company,     and     some 

'  ill     present    discussion     on     the 

|The    American    Association    of   Refrig- 

ifhliated    with    the    International 

n    of    Refrigeration,    the    head- 

artcrs  of   which   are   at    Paris,    France, 

is    completed     its    organization    by    the 

f   the    following   officers:    Hon- 

ary    president,     Frank     I).     La     I.anne, 

National      Board      of      Trade, 

ihia,     Penn. :     president,     I 

land,   O. :   vice-presidents, 
r>.    McCormick,    Chicago,    111.; 

Vilter.    Milwaukee.    Wis.:    John 
Xew  York.  X.  Y  :  \Y.  J.  Rush- 
■•    Birmingham,    Ala.;    treasurer. 

Chicago,  111.;  secretary.  J.  F. 
Chicago.  111. 
The  constitution  and  bylaws  of  the 
n  provide  for  two  different 
(ides  of  members:  regular  members, 
Uh  annual  dues  of  $10.  and  donating 
'mbers,  paying  annual  dues  from  $50 
jSico.  Any  person,  firm  or  corporation 
•erested  in  or  closely  connected  with 
'  refrigerating  industry  is  eligible  for 
'rnbership.  Annual  dues  include  an- 
Td  membership  fee  in  the  International 


:     Refrigeration,    as    well    as 
membership    in    the    Second     International 

ration,  to  bi 

Vienna,  3l  ,,,,,,. 

The  twentieth  meeting  ol 
dirty  of  Mechanical.  Electrical  and  Steam 
i  held  on  Novemb 
ma,  1  •.     At  the  opening  1 

'.  ser    welcomed    tin 
the    city,    after    which    the    presi- 
dential   address,    "Power    1 
lories"  was  read  by   F,   W    Ball 
this   paper   methods   of  arriving   at    power 
costs    in    different    departments   of   an    in- 
dustrial   establishment    wen 
analysis    of    the    benefits    to    be    derived 
therebj      was    made    and     sample     record 
ind  load  cun  nted 

Other  papers  read  at  tli 
lowing  were,  "The  Xew  Laboratorj  of  the 

Of     Mechanic;! 
Mate   University,"   1 
k;    "The   Darling   I  hi   Gas    Pro- 
ducer,"     by     A.      B.     Davis;     "Turbine 
Pumps."     by     Wetmore     II.     Titus,     and 
1  and  Ash   Handling 
nt."  by  David  Gaehr. 
At    the    business    meeting    held 
the    regular    session    Saturday    morning, 
crs  were   elected  as   follow-:    0. 
■  '.    Rabb  do,    president: 

Miller,    of    Cincinnati,    vice-president,    and 

F.    C.    S  hio    State    I  university, 

.  secretary  and  treasurer. 
The  cordial  manner  in  which  the  so- 
ciety was  received  at  Lima  was  remarked 
by  all,  and  an  interesting  program  of 
local  industries  had  been  ar- 
ranged by  the  entertainment  committee. 
The  plant  of  the  Solar  Refining 
pany  occupied  the  attention  of  the  vi>h  irs 
for  an  entire  afternoon,  and  it  is  a  notable 
fact    that   no   society   bad   evet 

rks.      The    in 
plant  of  the  Deisel-Wemmer  cigar 
was    also    visited,    and    by   special    invita- 
tion of  the  management,  opportunity  was 
given    of    inspecting    the    works    of    the 
Lima     Locomotive     and     Machine 
pany,    the    home    of    the    famous    Shej 
geared  logging  and  mining  engines.   This 
plant      had      tunny      interesting      features 
which      engaged      the     attention      of     the 
ral  hours.     The  las)   plan! 
sited  was  that  of  the  flas   Power 
Producing  Company,  where  the  construc- 
as  engines  and  oil-gas  producers 
were    shi  wn    in    detail. 

Cincinnati  was  chosen  as  the  place  of 
next  meeting,  which  will  occur  in  May,  on 
date  to  be  determined  later. 


neering  Societies 


The    pipe    connecting    the    steam    gage 

month  by  blowing  steam  through  it. 
When  the  gage  is  off,  the  bole  in  the 
nipple  should  be  perfectly  clear. 


When  there  are  two  or  more  boilers 
on  one  line,  those  not  in  operation  should 
be   shut  off  from  the  header. 


AMI  BICAN   BOCII   I  Y   "1    Ml  CHANICAL 
ENGIN 

Ifork,    s      1  • 
building, 

New    1  7  op.    1900. 


IS   Adams 
latlon  beadqun 


ENGIN1  BRS"    'I  1  p.    <  ,|      lii  1 1  M.i.i  lit  1  \ 

1817  Spruce  Si  and   8d 

Saturdays, 


\MI  1. 11   w   BOCII   I  Y   01    NAVAL 
ENGINEERS 

on,   D.  C      1' 

jec,   and    treas.,    Lieutenant    11 

1  .  9    N. 


AM  Kill-  M  \M    1    \CT1 

issoci  wion 

lv. -..  1..  D.  Heler,  11  Broadway,  .New  York; 
Bee.,   .1.    l>.    Farasey,   Cleveland,   1  >. 


\\  ESTERN  SOCIETY   1  'I    I  NGIN 
rres.,    Andrews    Allen;   sec,   J.    H.    Warder 
17:17  Monadnock  Block,  Chicago,  111. 


ENGINE]  RS'  SOCU   I  Y  01    WESTERN 
PENNS'S  1  \  VNIA 

:.     11  :. 
S03   Pulton   building,   Pittsburg,   Pa.     Meetings 
Is;  and  3d  Tuesd 


AMERICAN    INSTITUTE    OF    ELECTRICAL 

ENGINJ  I  RS 

Prei      1  oul      \     i  sec.,    Ralph    \V. 

Pope.  33  \V.  Thirty-ninth  8t„  New  York.     .Meet- 
ings monthly,  excepting  July  and  Aug 


ENGIM-:   BUILDERS'    ASSOCIATION  OF 

•llll      I    MM 

Pres..   A.  L.  go,   N.   Y  :  sec 

C.  H.  Sembower,  Reading,  Pa. 


Grand   Worthy   Chief,   W.   s.  Cadwell,  Chi- 
cago,  III.:  Bee,  Thomas  II.  Jones,  I'll   Eighth 

ati t.   N.   1:..   Washington,    1  >.   C. 

rentlon,    ltuft"al»,    N.    ¥.,    August,    1010. 


NATIUNAI.    \ss>  .i-l  \l  |.i\    n)    STATION- 
ARY  ENGINEERS 
William  .1.  Reynolds,  Boboken,  N    .T  ■ 
W.   Raven,   525    Manhattan   building, 

111.       Next     1 rentlon,     1: 

N.    X".,    Sepl 


\MEHK'  K   Hl;|i]         i>l        I  [CAM    ENGI- 
NE] 
Supr.  Chief    Engr..  Frederick    Markor.    Phila- 
delphia, Pa.j  Bupr.  Cor.  Engr.,  William 
ler.   7.i3   N.    Forty-fourth   St.,   Philadelphia.    I'.i 
Next  convention,  Philadelphia,  Pa.,  June,  1910 


"I        Ml   (II   \\1C\1.       IMC. 
TKICAL    AM)   SI  I.  \M    I.N.ilM 
Pres.,     F.     \V.     Ballard:    sec.,     David 
1135  SchoHeld   Bide.  Cleveland.  O. 


:   STEAM    BOILER   MAKERS'    ASSO- 
CIATION 

Pres..  J.   ri.  Smyth;  jec.,  Con.  M.  Clark,  1337 
N,  Maplewood  Ave.,  Chicago,  III. 


Pre*  .  Matt.  Comertord;  sec,  Robert  A 
Peoria.  III.  Next  convention.  TJenv. 
September,  1910. 
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Obituary 


I  hristmas 
jinecrs  of  the 

l'   the    city    of 

than    that    which    occurred    "ti 

ol   tin-    father 

of  them  htef  en- 

eighth    street    water 

[Tie  funeral  was  the  largest  that 

South    Chic. 

.   |  tribt 


FLUKAL  TRUH.TE    ri)  THOMAS   REYNOLDS 

illustrated  on  this  page.     It  was  I 

by    the    chief    engineers    and    represented 
an    engine    made   entirely   i  t    flowers.    As 
will  be  noted,  the  governor 
lower  pulley,  indicating  that  the  g 

ice,  or  in  other  words,  the 

uplifting  influence  of  Tom  Reynolds  over 

gineers  is  no  longer 

active.     His  death  is  greatly  regretted  by 

all. 


Bu 


siness  Items 


It. 


ike   Pump  and   Condi 
Fltchburg,  ': 

Railroad  vertical    twin   air 

pump  ami   Jet    condenser.     They   have   also   In- 
let  condenser  at 
the   plant    of  tbi  ad    Cotton    S*arn 

oy,  x    ¥., 
re    boiler   sotting 
material,      will     in     future    be    repn 

-i  n.t   vicinity  '  ;  lie,  who 

has  a   wide   circle  of   ai  ,l"'  '"■ 

gineering  profession  and  a  large   experience    In 

Mr.  Christie's 

ill  be  at  171  La  Salle 

Frank   f.i  >  is  well  known 

neering  circles  and  a  prominent  mber  of  "The 

Bunch"  of 

with  the    ■  «ds  depart- 

ment of  Mannii  Moore,  Including 

.    Safety    Valvi        imp 
Ashcrofl   Uanufai  [Cor  »ai 

Derbj  Manufacturing  Company  and  thi 
[nspirato    Co  ..... 

headquarters  al  the  general  offices,  85-89 

street.  New  York. 

After     -  ol   negotiation,  a  deal  has 

Davisl  I 

l,.ui',  .hi  i  I    \\ ter  Machine 

Company,  W ti  r,  I  ihio,  amalgamal  ing  the  two 

concerns.     The  i  has  been  manu- 

facturing an  improved  design  in  friction  clutches 

ami   outgrew   its   facilities   for    getting    out     iis 
By    consolidating    with    tne     W  oosti  [ 

.Marl, in.-  Company,  there  will  be  ample  facilities 
for  takiiu'  ible   Of   the   trade 

and  expediting  shipments.     The   Woo 
pany's  machine  snop  and  foundry  will  be  equipped 
with   every   detail   necessary   to   the   production 
of  clutches  fur  gas  or  gasoline  engines,  counter 

lafts  and  special  machinery.     T 

Machine  Company 
will  supervise  ij  •  conduct  of  the  business  as 
heretofoi.  1  .  Mouck,  who  managed 

the   Davis  Company,   will  assume  charge  of  the 

i        on,  a 

clutch   me  o  was  superintendent  of 

the  Da\  Is  Company,  will  take  charge  of  the  clutch 
department. 


New   Equipment 

The  Leon  (Iowa)  Electric  Company  will 
erect  a  new  power  hi 

The  Blommer  Ice  Cream  Company,  Mil- 
waukee,   Wis.,  will  erect  a  new  factory. 

John  Schmalz  &  Sons,  bakers,  Hoboken, 
X.  .(..  ar»-  erecting  a  large  new  plant.  Modern 
power   plant    is    to   in-   Installed. 

I-'.   W.   il.   Zimmer,   Moscow.   Russia,    would 

mis  for  breweries,  soap 

works,    goods    for     railways,     tramways     and 


Help    Wanted 


UNifcr    this    head 
i  nls  j,. ,   line.     .1  '."Hi 


.v.  rti '/  for  .: 
make  «  Hne. 

WANTE1 '      Thoroughly 

s| laity    salesman:    one    I  tin  1    can      ell    big 

'ddrcss    "\1.    M.    i  '.. 

\\    ENGINEER    In    on   li     low  n    to  sell  Vi 
liest    rocking   grate    for  w 

Martin  Grate  Co.,  2si    1  n   SI 

WANTED      An  experienced  lurblnc  engtni 

lo     take     charge     of     a     new       turlill Ii'el 

power  station  now  I. dog  erected  :  :  ■. 
e  ice  and  references,  ulso  state  sain  i 
Boi     so,     \;.y  , 

\\  INTED      1"     Nev,     Jersey,    a     inecliaoli 
draftsman,     familiar     with     general 

t  Ion    work,    who    has    had    sot xpet 

photography;     state     experience     ami     salu 
Box    78,    l' 

\\  \\iiii      Large    engine    shop    wants  p. 
mi     n  tin  .    product! 

pportun  |l  : 

In-  an  aggressive  hustler  with  experience ;  gl  i 
tddress  Box  72,  Power, 
SUPERINTENDENT      Qualified   to  lake  i  i 
trge  of  plant    uianut'acturing  hrtiss  a 
Iron     valves.    linings    and 
from     foundry     to     finished     article;    also    '.' 
.  i i li  high-pressure  piping  lnstallatlor 
.    .fences  :i  rul    toll   details   regarding  r 
chanieal   and   executive  experience;  good  pi 

i  Ion      for     high-grade     man  ;     ' mn 

strictly  conlidential.      Address  Box   73,   Pow 


Situations  Wanted 


fine.       .1  Until 


Advertisements    an 

SI  rli  i!    fOI     L'.i    <  .  Ills    (.. 

make  a  Hne. 

FIRST-CLASS    DRAFTSMAN,    7    years' 
in  rience   in  designing  and  super*  ising  elect 
plants    and     gas    plants,     reinforced 

mill    structural    work,    wants   3 j •  -  it  lot 

ago  or  near   that   city.      Box   70,    i'o 

ELECTRICAL  ENGINEER  with  highest  1 
erences,  wishes  to  form  connection  with  ri 
m  preferably  in  or  near  New  >  0 
years'  experience  in  Mexico.  (Ive  ye: 
in  Chili:  speaks  Spanish  ami  < 
has  had  wide  experience  both  in  selling  0 
constructing  electrical,  steam  and  hydrau 
machinery;  open  for  immediate  engageme 
Address    "11.    K.    \\\,"    Box    71.    Pot 


Miscellaneous 


Adv 


a,. i. 


t  ,  lisi 

sorted  for  I'o  cents  per  /no.  About  si.r  toot 
ni'ikr    n    line. 

PATENTS  secured.  C.  I..  Parker.  Sollc! 
of  Patents;  -I   McGllI  P.ldg  .  Washington,  I'. 

AXY     FIRM    or    engh r    in    charge    "f 

steam  plant  that  is  troubled  with  scale  in  1 
boilers  can  get  absolutely  tree,  the  Lest  In 
cator  and  reducing  wheel  made,  with  velv 
lined  tnalio_':inv  case.  I-". .  1-  particulars,  : 
dress  Great  Lakes  Chemical  Works,  Man! 
woe,   Wis. 
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Advertisements    under    this     head    n 
eerted  for  25  cents  pi  r  line.     About  six 

Illlike     II      lim. 

K11K  SALE  'Jnxls  Wheelock  engine  a 
two  7_"x1v  high  pressure  tubular  hollers 
g.ind  condition  cheap.  Address  "Englnee 
Box  2,   Station  A,  Cincinnati,  Ohio. 

FOR  SALE— Two  14x30  Wcthcrill-Cnrl 
right-hand   and    left-hand   engines    coupled 

gether  6n  1 shaft,  with  two  tlyw  1 

by    20    in.  :    in    perfect    condition    and   can 
seen  running.     Box  81,  Poweh. 

1  1  IR    SALE—  Cheap   six   G0"xl8'    0 
hand    tubular    boiler    shells    with    sixty  six 
tubes,    good    for    1 2.",    pounds    steam 
also    four    42"    steel    stacks    00'    0"    long  B 
stack   On'   11"    long   heavy   plate. 
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POWER  AND    llll'.   ENGINEER. 


nstalling    a    Power    Plant     Under    Difficult! 


cuines 


Account  of   Difficulties  Encountered    in    Transporting    Apparatus    Five 
Miles    through    Mud;    Also    Method    of  Welding  a  Broken    Flywheel 


BY 


WARREN 


O. 


ROGERS 


U    in   the   valley    formed   by   two 

the  Hliie  Ridge  range  nf  mount- 

r   the   town   of   Webster,    X.    C, 

die  temporary  power  plant  of  the  Con- 

Mickel  Company. 
The    present     plant     consists     of     four 
-x20-foot     return-tubular    boilers, 
200  horsepower  capacity,  ai 
•  power  extra  heavy-duty  Hamil- 
n    Corliss    engine.       When    the    present 
plant    is    completed,    which    will 
at  a  cost  of  $600,000,  there   will  be  a 
opacity 
1600  boiler  horsepower. 

plant  is  to  be  used   for  the  re- 
of    nickel    ores    the    three    gen- 
built    by    the    Western     Electric 
.  arc  of  special  design,  eacli  hav 
idle   the 
load    of    6800    amperes    without 
In     fact,     the     entire     electrical 
t     is    of     special     design,     extra- 
'  usbars     being     used,     the 
:rd    panel    being    4    inches    thick 
•ircuit   breaker   the   largest   ever 
the    United    States.      The    gen- 
ire   guaranteed    to    withstand   an 
of  150  per  cent,  for  ten  seconds, 


difficulties  encountered  from  the  time  the 

were    shipped    from 

the   factory   until   they   were   safely   housed 

in    the    power    plant,    the    construction   of 


TEAMING    Till      Bol 
The  boilers  arrived  at   the   railr 
tion  at  v  vithout  mishi  | 

boiler    weighed    17    tons,    and    as    : 


FIG.    I.     rtOILER    \XI>  TWENTY-OX    I'F.AM    CROSSING    KIVEK 


Flo.    2.       \    DISl  OUR  Mill         SITUATION 


>cr  cent,  overload  for  two  hours  and 
:al  of  20,400  amperes  at  all  times. 
is  not  so  much  the  size,  or  design  of 
JOWer  plant,  that   this   article   has   to 
ith,  but  rather  with  the  trail-; 


which  necessitated  the  building  of  a  saw- 
mill, the  cutting  of  green  timber  and  pre- 
paring the  same,  while  the  sand 
;  nt  and  concrete  work  was  carted 

for   a   distance   of   five   miles. 


1  f  North  Carolina  has  a  pecularity  of  its 
c  wn;  that  is,  after  a  rain  the  mud  crusts 
over,  and  while  looking  solid  on  top 
merely  conceal  of  mud, 

making  treacherous  teaming  for  heavy 
I  pecial    teams    were    shipped    to 

Sylva    to  ilers    and    en- 

1    to   the 

he  plant,  a   distance  of  live   miles, 
was  there  much  to  contend  with 
workmen,    b 

200    feet    wide 

to  ford,  there  being  no  bridges,  were  met 
with     ai  iderable     in 

gcnuity  and  perseverance  were  required 
to    movi  .    it    requiring    three 

weeks   to   transport   one   boiler   fivi 
irs,  the  third 
mrth      encountered      all      kind,      o) 
ntinuous    rains    and 
miring  of  the  trucks. 

In    Fig.    1    i  boilers 

on  a  special  wagon  to  which  are  yoked 
twenty  oxen  crossing  one  of  the  rivers. 
At  the  right  of  the  illustration,  it  will  be 
1  that  the  road  runs  parallel  with 
the  river,  which  necessitated  a  sharp  turn 
in    order    to    descend    the    steep    bank    12 
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angles 

tackle   .it   the 

■  bj    the 

■  in   two 


mourrtaii 
of    the 

death  bj   jumping  under  the  wagon  as  it 
.',  hich  left  liim  in  the  road 

ctra   good 

riu-   wheels   mi   one   siil''   of   the 

;k  a  trifle,  but  when  com- 

what  had  been  encountered,  and 

I    with   after,   the   condition 

was  almost   > 

As  it  was  i-  to  get  tl 


il  delivery,  \\  In  it .  c  .wnii;  li 
cur\  e  in  tin'  track,  the  tar  t i i >i i<  d      ! 
then    a     little    more,    the     wheel     sectil 
gradually   leaned  toward   the   inside  offl 
curve,  when,  with  a  crash,  wheel,  ear  I 
all     tit.-  HywhnH 

wreck. 

The  double  wheel.  -'4   feel    in  diamejl 
had  a  74-inch   face  and   «  li     in   I 

sections,  each  weighi  I  he  urtfl 

section    of    the    ditched    wheel    was   UlM 
Hired,   but    the   top    section   was   brokerBk 


HOWINC  BROKEN    FLYV 


Kit,.    3.     ALMOST    1 

jacking    the    wagon    up   out    of    the    mud 

1  ne  than 

•rail    is    strewn 

with  timber,  slabs  and  broken  tackle  used 


while  on  the  wagon,  directlj  to  thi 

I     ded  at  the  base 
lied  into  pos 
iwn  in    Fig.    1,   ropes  being 
placed  around,  and  under  the  bi  ilers,  and 

oxen   attached    to   the    same,   thus   hauling 
i    the    incline    without    diffi- 
culty 


RRIVAL   "1    THE   FIRST   B0ILE1 


' 


A   Spill 
In  Fig 

most  a   habit.     In  this  particular  instance 
eased  flown  a  steep 
hill,   on    what   appeared    to  be   apparently 
ad,   but   the  ne   side 

broke  through  the  crust  over  the  mud, 
the  "deadmen"  on  the  opposite  side  gave 
way,  the  boiler  and  wagon  tipping  over 
on  their  side.     The  agility  of  or 


her  Spill 
The  Hamilton  Corliss  engine  was 
shipped  from  the  factory  at  Hamilton,  O., 
the  flywheel  being  loaded  on  special  flat 
cars  in  order  to  permit  it  passing  through 
the  tunnels  to  be  mel  with  en  route. 
Even  with  this  precaution  a  detour  of  500 
miles  had  to  be  made  in  order  ' 
tunnels  through  which  the  wheel  could 
not  pass.  Other  than  this  no  trouble 
was  encountered  until  the  car,  on  which 
two    half  if    the    flywheel    were 

loaded,  reached  a  point  .100  feet  from  its 


tour  pieces,  one  spoke  in 

•  ait   of  the  rim   4   feel   long 

S  shows  the  wrecked  wheel  as  it  lay 
the  accident,  also  the   broken   parts. 

One   tan    well    imagine    the    fceling<|| 
those     who    were    interested    ill 
this    machinery.      After    o 
Stacles     due    .to     tunnels,     and     delay: 
transportation,   to  have  the  wheel  br 
at     its    journey's    end    was    a    little    11 
than    was    anticipated.      If   a    111 
were    to    be    ordered    it    meant 
shipping,     dela\      in     transportation 
more  delay   in   teaming    fn  111   1 1 1  < -   raili 
station    to    the    plant,    besides    tin 
that    a    repi  tition    of    the    same    accii 
might  occur. 

Welding  tiu    YVn  i  i  l 

It  was,  tin  n  foi  e,  decided  I"  repair 
wheel    bj     welding    the    broken    parts 
gether  by   the   Thermit   pro 
on   such  mailers  declared  tliat  it  could 
be      ucces   fully    acci  miplishcd    on 
large    wheel,    the    makers    of    the    en 
agreeing       with       them,       but       Ch.' 
Theodore     Hennig,     Ph.D.,     metallun 
chemist    and    designer    of    the    plant, 
was     superintending     the     work,    thoi 
otherwise.      The    spoke    was    first   wel 
as    shown    in    Fig.   6  at    XX,  the   bi 
edge   of   the   rim   showing  at  Z.     It 
then  blocked  as  shown  in  Fig.  7,  a  W< 
section    of   the    spoke   showing  at   X, 
the  weld  of  the   rim   at    Y.     This  par 
the  work  was  carried   cm   succes 
far   as    the    welding    went,    but   an    u 
pected    rain    storm    came    up   during  ie 
cooling  process  and  the  wheel,  being*- 
posed   to   the   elements,    due   to   the   s  « 
built  over  it  burning  down  from  tin 
heat,    developed    a    longitudinal    cracl  m 
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METHOD  a]  \iso    SHOWING    WEL SP1 


shaft  .1  homemade  grinding  machine  was 

ted   i"   thi    5I1  side   of 

the  whi 

trap  i"  the 

engine,   the  arms   being    free   to  turn   on 

'  'ii  the  .•in.  r  end  of  tin-  arm 

adjustabl  I.  in  which  llio 

vhcel  -hall   ran       This  wheel  was 

small     engi 

run    thi     1  1m,|    the 

•1111    t..    a    true 

"■I    forth 

over  tin-  rim      The  1  rim  was 

trued  up  in  like  manner. 

tarted,  ami  as 
tin    flywheel  has  been  insu 

it    flywheel   accident    insur- 
ing the 
welded 

the  weld 

but    thoi  .1    job.      It    required 

several   days  ti 

than  one  minute  each. 

I  his  did  nut  complete  thi 
troubles  h\    am 

mdering 

what    would   happen   next.    Alter  the  wheel 

was  repaired  the  sections  were  loaded  on 
tnu-ks   of    special    design,    ami    th 

made    from    the    railroad    track,    where    the 

repairs   hail    been    madi  .1 

miles    distant.      In  Fi 

method    of    righting   a   capsized    flywheel 

In  this  particular  in- 

the    wheels    on    one 

the    wagon    broke    through    the 


rim    ;,    feet    long     from    the     sudden 
metal        I  his    taught    the 
•n  that    when    welding    large   castings 
•ct  them   from   rain   and   wati 

Ithougb    this    mishap    was    a    decided 

>'k,   and    somewhat    checked    all    ten- 

isterous   exaltation   over   the 

■   "i   the    weld    itself,    work   was   at 

to   patch   and    strengthen   the 

This    was    done    by    reinforcing    it 

Ii    steel    plate.    7     feet    long. 

'"•nt   up  at   the   sides  to  conform   to 

f    the    inside    of    the    wheel 

and    secured   by   holts   as    shown    in 

'•wing   to   the   rough    surl 

paces  were  left  between  the 
and  the  plate,  and.  fearing  the  bolts 
I  work  loose  when  the  wheel  was 
"i  operation,  type  metal  was  melted 
ran  in  between  the  two.  making  a 
joint.  This  put  the  wheel  out  of 
ice,  of  course,  and  to  counteract  this 
(another  plate  was  secured  on  the 
in  like  manner  and  type 
1  poured  in  to  fill  up  the  space,  thus 
-ally  balancing  *hc  wheel 
'er    the    wheel    was    placed     on    the 


Fit;.  7.     NEAR  VIEW  OF   WELDED  KIM     ' 
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iimlcr 

Imen"  as 

i,    under 

right    matters,    when 

iraed. 


manner  in  which  difficulties  and  obstacles 
wire  overcome,  all  i  f  which  emphasize 
the  fact  that  "where  there's  ;i  will  there's 

:>  wav  " 


Flywheel   Testing    Pit    at     Pi 
University 


rdue 


By  C.  II.  Benjamin 


A   new   plant    for   the   testing   at    high 
speed  of  flyw  I 
ing  pieces   has   recently  been   installed   at 


Tichomelrr  Intcrmoillntc 


at  the  I  foot  al   tin    hi  >ttom.     S  - 

able    steel   channels   are   inserted    in   p 
integral  with  the  wall  of  the  pit  . 
the  bearings   for  .1  vertical   shaft 
in  diameter.     The   weight   of  the     lial 

a  ball  thrust  hearing,  and  is 
driven  by  a  pulley  at  the  upper  end.  'J 
1  nsists  1  if  a  10-liorsepo'  t 
direct-current  motor,  capable  of  variati 
eed  from  800  to  -'40  revolutijj 
per  minute.  An  open  leather  belt  tre-; 
mits    the    power    from    the    motor   to    e 

llg    shaft.      The    speed    of    tin 
pulley  is  registered  by  an  ordinary  pen*' 
him    tachometer    driven    by    roum 


CEMENT    PLATE   UN 


The  crank  shaft,  weighing  23  tons,  was 
-    19  days   in   one   mud  hole,  and 
one    method    of   getting    ahead    fri 
employed      was      to      attach      six      yoke 
of  oxen  to  the  lead,  and  using  block  and 
tackle   to   hoist    and    pull    the   wagon   out 
of  the  mud.  which  was  the  worst  known 
in    that    section    for    years,    there    having 
■    pleasant   weather   in 
nths.     Two  weeks  were  required 
to  get  one  section  of  the  wdieel  from  the 
railroad     station     to     the     power     plant. 
The  work  was  done  by  mountaineers  and 
en,  some  of  which  came  from  a 
distance  of  40  miles.     With  no  mechani- 
cal    education     or    even     common-school 
learning,    only    -ix    out    of    the    hundred 


LONGITUDINAL   SE<  HON   Of    FLYW  HEEL   IK-UNO   PLANT   AT   PURDUE  UNIVERSITY 


Purdue  university.  Some  former  experi- 
ments along  these  lines  have  shown  the 
unsafe  character  of  means  hitherto  em- 
ployed for  preventing  the  dispersion  of  the 
fragments.  Following  the  lead  of  a  Ger- 
man experimenter,  who  has  used  a  similar 
device  for  testing  emery  wheels,  it  was 
decided  to  use  a  vertical  shaft  extending 
downward  into  a  pit  and  carrying  the  test 
wheel    at    its    extreme    lower    end.      The 


through  an  intermediate  shaft, 
tachometer  is  calibrated  at  frequent 
tervals  while  testing,  comparing  each  r> 
ing  with  that  of  a  center  tachometer 
plied  directly  to  the  top  of  the  shaft, 
calibration  shows  practically  unit 
readings  and   no  appreciable  slip. 

Test  wheels  of  any  diameter  up  to  6 
can  be  supported  and  rotated  at  the  li 
end  of  the  shaft.  Loose  sand  serves 
receptacle  for  the  flying  fragments, 
prevents  mutilation   of  the  pieces. 

As  a  preliminary  to  further  wort 
the  apparatus,  sixteen  24-inch  pulle) 
various  materials  were  tested  to  desl 
tion  last  spring.  When  in  use,  the  pil 
covered  by  planking  loaded  with  - 
iron.  The  experiments  thus  far  1 
show  the  apparatus  to  be  convenient 
safe. '  There  is  little  disturban  ■ 
by  bursting  of  the  wheels  and  1 
embed  themselves  in  the  sand  without 
thcr  injury.  The  speed  can  be  readily 
trolled  by  the  motor,  and  the  taction 
is  so  located  as  to  be  read  without 
danger  to  the  observers. 

It  is  expected  that  this  plant  will  bi 
to  further  use  the  coming  year  for  ex 
incuts  on  various  flywheel  joints 
can  Machinist. 


FIG.  O.    CAPSIZED  SECTION  OF  FLYWHEEL 

men    being    able    to    write    their    names,  figure  shows  the  apparatus  as  constructed 

mechanical  experience  was  sadly  lacking,  and    installed. 

Considerable     credit     should    be    given  A  pit  7  feet  deep  and  &/2  feet  in  diam- 

Mr.      Hennig,      and     his      associate      in  eter    (see  cut)    is  inclosed  by  a  concrete 

direct     charge     of     the     work     for     the  wall,   varying  in   thickness   from  6  inches 


Before   breaking   any   steam-pipe 
to    make    repairs,    or    to    renew 
etc.,    the    dead    section    should    bi 
drained.     Workmen     have     been 
when   breaking  joints  due  to  si 
sure   still   remaining  in  the  line 
main  valves  were  closed.     Draw  tbe    iel 
and  avoid  a  similar  injury. 
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A  Faulty   Heating  System 

B\     A.    J.    DlXON 

le  beating  system  in  a  populously 
ntcil  public  building  had  I" 
mining  source  of  exasperation,  alike 
>osc  occupying  quarters  in  the  build- 
ind  to  the  engineer  and  attendants  in 
ge  of  the  apparatus,  on  account  of  its 
propensity  to  get  out  of 
r  and  refuse  to  properly  pi  i  I 
don  in  a  dozen  or  more  different  and 
ly  separated  places  at  the  same  time. 
rominent  feature  oi  this  heati 
miprised  an  equipment  of  thermostats 
automatically  regulating  the  admis- 
i  to  the  various  radiators 
i!s,  the  controlling  medium 
j  air  compressed  to  about  15  pounds 
per  square  inch.  The  admi 
compressed  air  to  impingement  upon 
liaphragms  by  which  the  steam  valves 
■  actuated,  and  its  release  therefrom, 
controlled  by  somewhat  complicated 
uuiisms  under  the  immediate  influence 


therein,  was  generally  due  the  fai 
the  heating  appara 

the    air.    and    its    manm  1 
.    as    planned    in    tin-    original    in- 
stallation,  is  shown   in   Fig.   1.      I  I 

tj    of   moisture 
in    the   air   flowing   tl 
to    the    various    branches    of    the 
furnished  ample  evidence  of  the    I 
hm  a  verj   small  pel  water, 

with    which    the    air    passing    through    the 
intake   pipe   was   laden,   was   being 
tateil    in   the   receiving   tank,   and    likewise 
made     it     plainly     apparent     that     a     more 
means    for    disposing    of    this 

moisture    woul  provided    he- 

fore  the  thermostatic  Id   he  de- 

pended upon  to  properly  regulate  the  tem- 
perature   of    the    building.      The    engineer 
in    charge    of    the    plant,     therefore,    cast 
r    an    available    method    i 

in,   and   after   ponder- 
ing  various   schemes   that   were   advanced, 
he   finally  hit   upon   the  device   illustrated 
in    Fig.  2. 
A   tee   was   inserted   in   the   short    riser 


p  Thermostatic  Syiten 


-  _ 

FIG.     I.     ORIGINAL    ARRANGEMENT    of     AIR-COMPRESSING   PLANT 

'  '-rmostats,  and  to  the  everlasting  from   the   main   reservoir,   and   a   t'^-inch 

is    of    these    contrivances    to    be-  branch    and    riser   was   carried   therefrom 

operative  by  reason  of  the  mois-  to  a  vertical   hight   of   130   feet,   where   it 

l"    in    the    saturated    air     fouling    and  connected    with    a    precipitating    tank    lo- 

ob-ucting  the  minute  ports  and  passages  cated  upon  one  of  the  upper  floors.     The 


timed  at   in  conveying  thi 

this  hight  above  the  plani 
ti. m  was  to  provide  amp 
for  the  entrained  moisture  ' 
gravitation  from  the  column  of  air  in  its 


Soparatlo 

!       Tank 


Loads  to 
Thermostatic  8y*' 


FIG.    J.     rED  1 

\  ING   MOISTURE  FROM   AIR 

ascension  through  the   long  vertical  pass 
that    the    pre- 
1  this  manm 
Lined    with    the    final  1    effected 

in  the  upper  tank,  would  result  in  elim- 
the  water  vapor  to  such  an  ex- 
tent as  to  provide  a  practically  dry  sup- 
ply of  ai  5ul  :it  1  \ ents  pri -\ ed  this 
surmise  to  he  eminently  correct,  for  after 
the  installation  trivance  shown 
in  tlie  sketch  no  further  trouble 
perienced  on  account  of  water  interfering 
with  the  action  of  the  thermostats. 


The     engine     was     a     2000-horsepower 
n.      Something      had 
wrong    in    the    intermediate    valve    chest, 
and    th.  be   a    bent 

valve  stem  and  jammed  up  valve.  These 
were  repaired  and  put  together,  but  when 
it    came   to   set  ,•,  as    im- 

correctly.     The  new- 
valve   and   stem   checked  up  in   every   way 
with  the  old  ones.     The  eccentric  seemed 
all    right,    for    the    ki 
place.     Finally,    in    desperation,    the    ec- 

was    taken     off    and    the 
found    When  the  eccentric  was  originally 

set    on    the    shal 

The  kej  it    and    the   tVi 

of   the    •  on    the 

With  the  extra 
strain  due  to  the  breakage  of  the  valve, 
the  eccentric  m  •  d,  with 

the  key 

over  the  keyway  and  the  ki 
in  its  place,  it  was  nal  r  it  had 

haft.      It    is    1 

of   the 
eccentric    were   a    trifle   slack   or   perhaps 
they    may    have    stretched    a    shade    under 
train    to    allow   the    movement. 


POWER  AND  THE  ENGINEER. 


Decembi  i 


Simple     Curves     Instead     of    Tabl 

Engine    Performance    Better    Shown    by    Curves     Than     by     Figures; 
The     Willans    Straight-line      Law     for    Total    Steam    Consumption 
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hi  rather  out  of  patience   some- 
diagrams  which 
appear  in  Power,  and  do  you  glai 
them  with  scant  attention  and  pas 
something  more  attractive? 

Is    it  :    have    not    got    the 

do   not    realize 

how    much    can    be  ind    how 

•  the  varying  relations  of  two 

letting     vertical     distances 

h  and  horizontal  dis- 

the    other,    and     drawing    a    line 

the  points  where  the  two  quan- 

li    in  these  directions, 

The  steam  engineer  has  a  familiar  ex- 
ilities of  the  graphic 
in  the  steam-engine  diagram 
which  shows  at  a  glance  the  manner  in 
which  the  pressure  in  the  cylinder  varies 
during  the  revolution.  Suppose  you  knew 
all   this,   how   much   pressure   was 

iter   and    the   cylinder,   how 

much  mi  as  the  piston  speeded 

up.  at  what  point  in  the  stroke  the  cutoff 

happened,    how    the    pressure    fell   during 

expansion,     when     the    release    occurred, 

what  the  hack  pressure  was  when  the  ex- 

You  could  not  begin 

to  tell   it.  or  write   it.  or  make  tables   to 

show    it   anywhere   nearly   as    simply   and 

plainly   and    coi  it    is    told   and 

:i  the  little  diagram  drawn  by  the 

-engine  indie 

Suppose   a   test   has   been   made   of  an 

•  different  loads.     The  results  can, 

of  course,  he  tabulated  as  in  Table   i.  so 

fairly    well    the    manner    in 

which    the    steam     per    horsepower-hour 

increases,  but  see  how 

much  better  tin   curve  in   Fig.  i   shows  it 

TABLE    1. 


expansion  increases  the  total  consumption 
faster  than  tin  horsepower  increases  and 
the   curve    runs    upward. 

Such  a  diagram  is  very  simply  made. 
try  laying  out  the  test  1 1  pi  irted  in 
Table  i.  Take  a  sheet  of  paper  ruled 
into  inches,  and  with  each  inch  subdivided 
horizontally  and  vertically  into  tenths,  as 
ird  the  natural 
size.  Such  paper  is  procurable  fn 
ers    in    engineering 

inches.     The    highest 
horsepower  which  we  have  is  120,  so  that 


and   the   lowest    _■_>.   so   that    verti 
have  to  provide  fi  r  a  range  of   ;. 
ils.      If  we  ii-.     a    -1  .ilr   in 
to  the  inch,  the  diagram  will  lie  1  |  in< 
high.      Start    one    inch    above    tli 
so    that    the   curve    will    not    run    into 
base  line,  and  number  tin 
lines   22.   24.   26.   etc.,   up   to  50, 
at  the  Ii 

\l     10   horsepower   tin     1 

i  if  sir. mi  pei  1  hour 

the  imiiit  .  /.  where  tin    cei  tical 

;.i  -i  -  tin    In  >i  1  "1  'iii.il  line 


■. 

30.8 


110 

1J" 

than  does  the  I  at  a  glance  it 

is   shown   not  only   that   the  consumption 
per    hor-  luch    greater    at    the 

lighter  loads,  but  that  the  case  gets  rapidly 
worse  as  the  power  diminishes,  indicated 
by  the  steepness  of  the  curve  at  the  left. 
The  lowest  consumption  per  hors 
is  when  the  load  is  100  horsepow 
this  the  loss  of  efficiency  by  the  diminishe  1 


Indicated  Horsepower 
riECREASE   OF    STEAM    CONSUMPTION-     AS   THE  LOATi  INCREASES 


if  we  allow  an  inch  to  each  10  horsepower 

we  can  get  the  full  horsepower 
along  the  narrow  side  of  the  sheet.  Let 
ver  left-hand  corner  be  the  zero 
point  of  load  and  mark  the  heavy  inch 
lines  10,  20,  30,  etc.,  up  to  120,  as  in 
Fig.  1. 
The   highest   steam   consumption    is   50 


50  pounds,   make  a  dot.     The  poinl   B 
just  as  easily  located   at   the  cro 
the  ordinate   (vertical  line)   for  20  hor ■ 
power  and  the  horizontal  for  38  pour . 

Ten   of  the  small   divisions   inti 
the    inch    is    divided    vertically    r 
two  pounds,  five  of  them  one  pound, 
one  of  them  one-fifth,  or  0.2  of  a  pou  • 


petnbcr  ~.  1900, 


l'(  >\\  Ik    WD  Tlil     I    ;i  IIXKER. 


Icatc    30.8    pounds,    then,    « 
t  point  .it  C.  four  spaces  above  the 
the  left-hand  scale.     It  is  marked 


to    an    inch,    s"    thai  ',\ 


\ 


lodlrated  II.- 
CURVE    FROM     COMPOUND    WILLANS   ENGINE 


the  vertical   line   for  30  horsepower 
use  this  is  tlu-  consumption  given  fur 

the  points  are  located  in 
>ame  way  and  a  smooth  cttrxc  drawn 
ugh  them.  It  is  not  usual 
points  will  lie  upon  so  smooth  a 
e.  but  in  that  ease,  the  smooth  curve- 
Id  be  drawn  among  the  poinl 
lie  m  an  equal  average  distance  on 
side  from  it.  This  can  lie  done  by 
ling  a  cardboard  or  thin  ruler.  It  will 
rrimes  happen  that  all  lr.it  one  or  two 
I  points  will  lie  upon  a  smooth  curve, 
rhich  case  the  presumption  is  that 
1  thing  the  matter  with  those 
icular  i 

lis  curve   shows  at  a  glance  that   the 

■h-   is   working    at    it-    best    efficiency, 

is   using   the    least    amount    of    steam 

indicated   horsepower   when   the   load 

ver.     So  did  the  table  ;  hut 

ws    more    plainly    than    did 

table  the  manner  of  the  variation  and 

I   one   come-   to   know 

es  and  to  compare   their  characteris- 

they  become   very  interesting.     Some 

much    flatter    than    other-,    giving    a 

of  loads  through   which   the 

ne  can  be   run    with    little   change   of 

ncy.      \  modil    ati   1       f  the  diagram 

me  light   upon  this.  too. 

-   a  curve   from  a  compound 
■.-,1   through 
points  for   four  different  loads.     The 
w  s  : 

TABLE    J. 
WlI.I.AV's     COMPOCXD 

.1  pressure.  It,    unge l'n 

im.  Inches    ihIkiiii  1 -- 

bet  of  expansions 1" 

itiuns  per   minute -"JO 

Wat.'r  Total  Water 

per  I.U.r.-hour.  I"'1  hour. 

18.25  216.50 

15.83  349.73 

I                               I."   1-  411.4T 

14.83  492.12 


it     horsepower    in    t:  !-••    the 

1     11     ami 

■ 

i..r    the    wholi 

1    1 1  .X.  >. 
There    is    not    much  to    plot 

■ 

Drawing  the  curve  tin  nits  in- 

dicated 

than    that    in    Fig.    1.    and    that    il 
.    the    engine    will    I 
carry  a   | 

are   maintained.      Notice   that    the   number 

of  expansions   i-   kept    constant; 

the  initial  pressure  must  increase  with  the 

load. 

a  notable  paper,  pre- 
:1    Engi- 
neers, in  t888,  it  occurred  to  Mr.  Willans, 
the    inventor    of   the    Willans    ei 
plot  the  total    water   consumed    pel 
as  well   as   the   water  per   indicated  horse- 


•?V» 
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H 
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The  odd-numbered  horsepowers  arc  not 
marked,   but    it  '     it    they 

come  half  way  between  the  mark 


power.  •        given    in   the 

urn    of   Table   2.   and    when   they 

upon   the   diagram    they   will 
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1  lecembc 


the   inch. 
■ 

Id    no(    lie 

nee  may  be : 
iper  and,  mak- 
imer   the   zero 
ff  a  vertical 

the  inch, 
■ii ally  at 
■ 
am  per  horse- 
.ui. 1    plot    the 
Willans    line,    Fig.    3.      The    data 
ilows : 

T..lal  WatPr 

111'  Water  per  hour.         per  I.  II.  I',  hour. 


ion  20 

120  20 
14" 

160  20 

180  20 

20 

11  20 

U 

As  the  increase  is  uniform,  20  pounds 
for  each  horsepower,  the  line  rises  upon 
the  paper  the  same  amount  for  each  equal 
nt    to    the    right.     When   you   go 
to  the   right   an   inch    for   another   horse- 
power, you  go   four  spaces  vertically   for 
another  20  pounds  of  water ;  and  the  re- 
sult     is      that      the      points      lie      upon 
gl  t    line.      All   you    have   to   do   is 
te     a     point      for     260     pounds 
and    1?  and  the   point  o   for 

zero   horsepower,   and   a    line   connecting 
them  will  pass  through  all  the  poi- 
water     per     indicated     horsepower-hour 
(column  2  divided  by  column   1)   is  con- 


stant at  20  and  the  efficiency  curve  would 

ntal   line 

the    water    per 

that,   in   accordance   with    our   original   as- 
sumption, the  engine  would  take  as  much 
steam    per    unil 
one  load  as  at  another. 

1    this    assumption,    all    the 
steam  used  would  go  to  making 
At    one-half    '  to    pounds    of 

steam  would  he  used,  at  one-quarter 
■.'.it  5  ami  at  no  horsepower  no 
Steam.  But  in  the  actual  engine  some  steam 
gets  through  without  developing  any 
power.  The  steam  required  is  always  more 
than  is  accounted  for  by  the  indicator  dia- 
gram. I-,  is  condensed  upon  the  surfaces 
and  evaporated  during  exhaust.  Suppose 
that  it  i'  tram  per  hour 

■  ike  care  of  the  needs  of  the  run- 
gine  irrespective  of  the  work,  and 
that  the  engine  still  took  20  pounds  per 
horsepower  produced  in  addition  to  this. 
Thus  at  no  load  the  consumption  would 
be  30  pounds  and  at  13  horsepower  360 
-f  30  =  390  pounds.  The  data  would  be 
as  follows : 

Total  Water 

I.H.P.         Water  per  hour.  per  I. II.  l'.-hour. 
0                        20  infinite 

M  23  I'm 


.-,11 


lln 
130 

Ko 
190 
210 
230 
250 
270 
290 
310 


26 

24| 

-a.  75 

23J 

23 

22  j 

22ft 
22 


10  21  j£ 

The  second  column  is  made  by  adding 


Load  Id  Per  cent.  Rated  Capacity  Generator. 
FIG.  4.    STEAM  TrRTUN-E  TEST  PLOTTED  OX  THE  WILLANS   PLAN 


the    30    pounds    of    useless    wati 
column    of    the    prcccdii 
third  column  is  in 
the   total    water   per   hour   .is   given    111 

column    by    the    indicated    hor  • 
ilumn ).  I  have  put  in  fr 
tional    horsepower    at    the    conimi 
to    show    how    the    water    per    indica  I 
horsepower  goes  up  when  the  load  is  lig,< 
.ill  the  lo-..  is  1  ,adi  '1  upon  a  strl 
amount   of  power,   while   of  the    h 
quired    for    the   large    powers    it    is    a  mi  • 
smaller  proportion.  The  Willans  line  n 
becomes   A  B  of    Fig.   3.  and   the 
curve   takes    the    form    /•'  /  •  ( .     1 
the    straight    horizontal    line     1    D,    wl 
we    got    when    the    Willans    line    ran 
the  zero  of  the  scale. 

You    will    have    no    trouble    in    plott  r 
this.      Everything   is    smooth    sail: 
you  come  to  the  24*     pounds  at 
power.     Ten  of  the  little  spaces  1 
a   pound ;   then    10  -:-   7=1!     of     tl 
represent   i    of  a   pound   and    2  1 

21)    of    them    represent      I.        So  I   m  « 

■    .   as  nearly  a 
can    judge,    above    the    24    line 

like  this,  just  multiply  the  nun 
10  and  divide  by  the  denomin; 
and  you  will  have  the  number  of  divisi 
necessary  to  represent  the  fraction  v. 
the  scale  is  1  inch  =  1  and  the  incl 
divided  into  tenths  as  in  this  case. 

I    have    plotted    two    other    curves, 
G  H,   above   the   solid   one   upon   the 
sumption   that   the   additional    steam 
50  pounds  instead  of  30  as  in  E  F  G, 
the   other,  //,  upon   the  assumptii 
it  was  30.  You  see  that  as  the  exti 
becomes  smaller  the  curve  tends  to  Hal 
comes   smaller  the  curve   tends   t 
out,   becoming  a   flat,    straight    line  w 
the    extra    steam    becomes    zero    and 
Willans   line   starts    from   the   zero  pi 

This  straight-line  law  does  not 
an   engine   in   which    the    \ 
met  by  changing  the  point  of  en' 
a  well  made  test  the  points  lie  more  tv 
ly   upon   a   straight   line   than   or 
expect.     As   the   load   increases,  the 
due  to   the   lessening  range   of 
is  at  first  offset  by  the  lessened  cylii 
condensation,   but  the   sacrifice  of  exr  ' 
sion  gets  more  serious  as  the  rati 
pansion  decreases,  and  a  point  is  arri 
at   where   it   more   than   offsets   tl 
from  a  lessened   range  of  temperatun 
the  cylinder. 

The  steam  turbine   follows  the  Wil 
law    very   closely,    working   the   steam  » 
it   does   through   a   definite   range  of    - 
pansion.     It   is  only   when   the   -• 
valve  opens  and  lets   steam  din 
the  low-pressure  stage  that  the  curvi  'I 
total     water     consumption     departs 
terially  from  ,-1  straight  line,  and  this    e 
carried   back   to   zero   load    shows 
hight   above   the   zero   of  the  tot 
scale  at  zero  load  what  the  internal.  loj< 
of  the   machine   probably   are.     Fig.    1S 
an  excellent  example,  plotted  from  a  » 
5500-kilowatt    Parsons    turbine. 
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"Tom"  Sawyer  on  Wet  Steam 


By  F.  L.  Johnson 

One  day  as  I  sat  watching  the  exhaust 
d   chimney   caps   on   the   tops   of 
ilf    a    hundred    buildings    plainly     seen 
office  window,  I  began  ti 

the  temperature  range   had   really  ally- 
ing to  do  with  the  economy  of  tl 

igine.    1  knew  that  it  was  heresy 
-,  1  inder  if  it   wen    not  possible  to 
mie  brake   horsepower  out  of  a 
•.cam    in    a    single    cylinder    that 
got  with  two  or  more  cylinders, 
reverie   was  broken  by  the  en- 
Sawyer, 
he   said,   before   he   even   started 
seat,  "do  you  know  I  saw  some- 
other  day  that  has  puzzled  me  a 
it    and    mixed    me    all    up    in    my 
ut  steam  pressures  and  the  like? 
is  this:     In  an  es- 
nt  where  a  great  number  of  ma- 
re being  operated  the  proprietor 
ivinced    that    he    could    buy    the 
to    run    his    engine    for 
ey   than    he   could    make   it.      In 
ticular    case    the    regular    boiler, 
seventy  five  pounds  pressure,  was 
rty    feet    from    the    engine,   while 
■•osed     boiler,     carrying     ninety 
ral  hundred  f.  et  distant, 
all  of  the  piping  work  had  been 
ing    remained    to    be 
hange    from   the   old   system   to 
except    to    open    one    valve   and 
•her,   the   man   in   charge   of  the 
it  among  the  machine  attendants 
ce,  telling  each  that  a  change  in 
supply  was  to  be  made,  and  that 
ew    pressure    was    higher    than 
the  engine  would  probably  run  a 

re,  and  he 
be  on  the  watch  and  prepared 
hange.  As  most  of  the  men 
.i:ed  in  'piece  work,'  the  news 
•me. 
eturning  to  the  engine  room,  the  op- 
roceeded  to  make  the  change. 
lives  were  near  each  other,  one 
d    while    the    other    was    being 

.   the  change   was   complete,   the 
shut   off  and  the   steam   going 
-line  through  the  new  pipe.     This 
■veil  drained  and  traps  had  been 
care  of  all   of  the  con- 
that    might    occur.      A     -team 
hich    was   connected   to   the   pipe 
engine,     registered     eighty-five 

-  to  notice  the  increase  in  speed 
expected  from  the  increase  in 
the  operator  wondered  if  he  had 
mg  in  expecting  a  change,  and 
d  with  himself  like  this:  If 
■:  the  engine  had  been  reduced 
would  have  increased  some,  for 
rottling  governors  a  change  in 
on    the    engine    will    make    a 


P<  »V\  ER    WD    llll'.  ENGINEER. 

lange    in    the    speed,    and 
ing  the  pressure  is  equivalent   to   reducing 

and  the  engine  shi 

•ins,     he    was 
greeted   with   howls  of  derision, 

Of  dirty   waste,  bundles  of 

d   anything  that   was   throwable. 

Going  back  to  the  engine  room,  In-  started 

a     new     lire     under     I  iter    and 

changed   the   valves  back  to  their   former 

Immediately    the    engine    spied 

■  ds    from    the    work- 
idicated  thai  1  as  more 

i.tv. 

ted    that    the    steam 
gages  were  off,  but  1  for  the 

either  showed  that  thi  ided  very 

and  that  the  reason   for  this  be- 
havior <>i  the  engine   lay  outside  of  the 
•  ling.     And  the  cause  is  what  gets 
me. 

"Here    was    an    engine    that    did    more 
work    with    steam    at  pounds 

pressure  from  one  source  than  with  steam 
at   eighty-five 

other    source.      This    is    no    'fairy    st"ry ;' 
it   is  a   plain   statement  of  the   facts   in   the 
case. 
"Of  course  tl  •   pound  steam 

.  but  ample  drain  pipes  took  care 
of  all  the  water  and  delivered  steam  as 
dry  as  drip  pipes  could  make  it,  but  the 
engine  would  not  keep  Up  the  speed  and 
the  question  that  comes  to  me  now  is 
this:  If  thirteen  per  cent,  increase  in 
steam    pi  uced   the   speed    of   the 

engine  two  per  cent,,  how  much  increase 
ure   would  it  take  to  stop  it  en- 
tirely? 

"I   know   that  a   great  deal  depi 
the  character  of  the  steam  used  and  that 
a    whole    I-'    of    economy    is    claimed    for 
superheated    steam,    and    1    have 
dicator    diagrams    taken     from     cylinders 
with    and    without    superheated    steam    and 
the    difference    in    the    steam    line    of    the 
diagrams     was     remarkable.       Where    or- 
dinary   dry    steam    was    used    there    was 
quite   a    fall    in    pressure   between    admis- 
sion  and    cutoff,    while    with    supi  1 
steam  tl:  ed  as  though  it  might 

have  been  drawn  with  the  aid  of  a  ruler, 
or  that  the  ind  I     at   the 

top  of  tlie  stroke  and   stayed  there   until 
cutoff  to.  k   place. 

"When    I    was    in    a    position    where    I 
could  make  exp  ug  the  several 

lines    in    which    I    take    so    much    interest 
now.   I   did   not   think  of  them  and    I   have 
often  thought  that   if  a  small  cond 
plant    should   need    my    services    1 
the    harness    again     for 
years    more,    for   the   purpose   of 
at    the    truth,    or    the    lack- 
lying  a   whole  lot   of  ideas   on   the  value 
of  certain  practices  in  steam-engine  man- 
agement. 

"Of    course,    like    several    other    people 
who  for  the  lack  of  a  more  eupl 

complimentary  title,  are  styled 
cranks.  I  expect  that  the  day  is  not  so 
far   distant    when    steam    engines    will    be 


m   want- 
ing  to   know    whether    1    have    been    riuht 
It   the  truth   is   foun 

out    my    ih.  I    and   say   'I    told 
or   must   admit   witli   'Joe'   Cook   that   my 
es     were     based     on     untenable 

premises." 

we  were  interrupted  by  the 

entrance  of  a  man  with  a  new  coal 
ment  scheme  for  which  he  had   b< 
fered    $75,000,000    by    the    janitor 
Salvation   Army  building,  which  offer  was 
ly     refused    because    there    was 
more   in   it. 

In    this    new    scheme    run-of-minc    an- 
thracite  (whatever  that  is)   is  tak 
basis.      This    coal    is    ground,    then    me- 
chanically  mixed   and   chemically   I 
after  which  it  is  made  into  briquets  which, 
when  burned  under  a  boiler  or  in 
stove  or   heating   furnace,   will   la 
as  long  and  give  out  twice  as  11m 
as  the  same  weight  of  the  best  coal.     Par 
value    of    the    stock,    one    dollar;    hut    a 
limited     number    of    shares    of    tl 
st.  ck   were   to   be   sold   at   fifty  c 
the    purpose    of    raising    money    to    pur- 
chase  necessary   machinery,   etc. 

Sawyer,  saying  that   he  would  come   in 
again  in  a   few  days,  took  his  waj 
elevatpr,    softly    whistling,    "I'm    Glad    I 
Met  You." 


What    Steam    Engine    Pistons 
Endure 


The    Steam-engine    concern     with    which 
■in.  1  i.  d  had  a  letter   fr<  •  n 
tomer  who  complained  about  thi    wearing 
out     of    their     pistons,     and     suggi 
change. 

In  looking  over  the  history  1  found  that 
ne    was    12  i  ran    ,?oo 

ns   a   minute,   and   had   been    run- 
ning nine   years. 

There    was   nothing   unusual    in    I 
1    all    builders   can    show 
Or  better,  record-;   but   assuming,  a--   prob- 

run    to  hour 
for  300  days   in   the   year,   that    piston    had 
traveled  in  the 

will    not    want 
until    they   have   confirmed 
.res. 
This  such  a  revelation  to 

•  1   found 
! 
16-inch  stroke  that  was  put  runnin 
ary    1,    1893,   and   has   run    j  : 

olutions 
per  minute,   for  rs.  making  a 

journey  all  told 

it  any  wonder  that   pistons  and   rings  and 
cylinder-  tmerican  Machinist. 


Stop    valve-  located 

•ion   that   will   permit   a  head  of 
water   to   accumulate   on    the    seats    when 
rs   are    idle. 


Another  Flywheel  Accident 

A       II      WAK1 

which   drives 
a   mill   that    is 

n 

trouble 

the  shaft 
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with  steam 
machinery    under    n  ditions    m 

connection    with    steady    nerves 

.,11    con 

sudden    disappearar, 
lighl   in  a  mill 

uble    and    the    result    m 

nic    among    the    operatives, 

dynamo   while   the    machinery    is   in    full 


I  ;,  while  running  at  full 

:,,    Fig.    -'.    which    illustrates    the 

le  of  this  engine,  with  the  dynamo 

omitted  for  convenience.  When  this  wheel 

struck  the  floor  it  required  an  instant   to 

a  h..ld.   tlu-n   it  bounded   forward 

at  a  higl  til  it  came  in  contact 

with  a  nearly    vertical  belt   which   carries 

a  heavj  the  ,X'U 

but   the   impact,   taken  in  connection   with 

ifi   motion  of  this  belt,  was  suffi- 

....     the    flywheel    hack    nearly 
When  it-  momentum  was 
fell   flat 
ther   damage. 


n.      If    it    I" 

current    before  the 

end  of  a  shift 

to  the  i  '"•  There  "lay 

time  enough  to  do  this  in  all  cases, 
but  the  med  of  such  action  ought  w  I   to 
ked. 
Eor    fastening    a 
without    delay.      Op. 
prick    punch    on    the    -haft    until    it 
lining  that   the 
bored  out    larger   than   it 
that   the   roughened   surface  will 

enlarge    the    shaft.  ;     a    good 

"  effective 


i, 

A  Convenient  Power-plant  Re 

g     chart     shows 
employed    by    a   certain   ei 
in   Massachusetts  in  kei  ping  a   reed 
the  operation  of  his  plant,  which  i: 
particular  -  power  to 

ton   and   silk   mill.      It    will   be   noted  I 
the   am. Hint    of    water   and   coal 

in  |><  i  kilowatt  hour 
in  a   form  convenient  foi 
When    the    owner    ol 
wish<  -  to  know   what  hi 
i    is   usually   a  moti. 

nl  i"  detern 
th.  reports  handed  in  by  tin 
I  ],,  i    msiderable  H 

ordinarily    the  data   would 
ranged    in    such     convenient     form    fo 
comparison    from    week    to 

..   the  plain    foi    an 
The   chart    is   not    only    a    com 
erence    for   the    management, 

;,  at   help   to  the  •  ti 
end  of  the  week  or  month  he 
the    data   obtained    with    those    of  prev 

months    and    at    o 

efficiency  of  I 
lion.      The   value   of   the   chart    is   at 
apparent  and  the  adoption  of  similar  n 
power-plant   record!  I 
undoubtedly    prove     of     value    to 
plants. 


'White  Coal"  with    a    Vengca 


that    the 

of   shutting    down    tl 

■n   as   if   noth- 
happened  until  the  electric  lights 

led,  when  it 
nd  the  wheel  replaced.     An  inex- 

n    and    thus 
place     in     darl 

mailable),  until  an   examina- 
tion could  he  made,  and  the   damage  as- 


driven   on   the   shaft, 

to    do   this 

are  not  in  peri  the  wheel 

will  probably  work   I 

The  best   plan   is  to   make   a   larj 

but  this  would  usually  cause  too  much  de- 

di    of  tin  or  thin 

sheet  iron  may  be  pul  under  the  key.  and 

if  it  i-  the  right  thickness  to  make  a  tight 

wheel    will    bi     hi  Id    in    place    in- 

itely. 


In  the  mountainous  coin 
they  have  a  way   of  referring  to  tin 
power   which   is   so   abundant   and   so 
portant  a  fad 
or    white    coal. 

During     the     recent     visit    of     I 
„     Wilmington.    Governor 
told   a   story  which   may   be  nun! 

laim  on  the  part   of  North 
tll    |    .till  better   warrant   to  u  e  this 
with  n  t.  p  m  i    to  power. 

Two    North    Carolinans    on    a    visi 
London    were   bragging    about    the  S 
said     an     Englishman, 
amc    table,    "but    tin 

really    great    industt 

South." 

-What     are     yon     talking 

of  tin    North  Carolina 
have  Colonel  I   raw  ford's  d 
i„    our    town,    that    turns    out 

butter    and    a    million    po 
of  cheese  every  wi  ek." 

"A  million  pound-   of  butter 
lion    pound-    i  f   cheese— impos 
Engl    hman. 
"Well,  I'll  leave  it  to  the  Colo 
the    one    Carolina.!,   turning   to    ': 
■•[know  Colonel  Crawford  has 
replied  the  Colonel,  "but  1  can' 
how    much    butter    and    cheese    he 
out    every    week.      I    do   know. 
that  he  owns  twelve  sawmills  and  th 
runs  everv  one   of  then  with  but 


: 
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Ho.  I  Engine  and  Generator  in  Operation     251  Boor! 
No.  2  Engiae  and  Generator  in  Opera: 
Toul 


Output  o(  Geuerat 
Output  oi  Oeneraior  . 
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All  Coal  Conaomed  during  Ibe  Ye'ar  ia  Charged  againal  the  K-.  Output  BcflHcied  6>  Becorl. 
Coal.  Water    Laoor   Suppliea  and  Bcpaira  are  included  In  Co"  per  £«.  Boor. 
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Defective    Boiler    Tubes    and    Their    Renewd 

Common  Causes  for  Failure  of  Fire  or  Water  Tubes,  with  Complete 
Directions  for  Renewal  and  for  Beading  or  Flaring  Ends  of  the  Tube 


B     Y 


M. 


K     E     N     N     E     T     T 


1  lenient 
•he  tire-tube  and  the   water-tube 

Even  in  boilers  which 
hey    fre- 
quently    require     repairs,    due    either    to 
leakage  one  of 

the    many    ether    ills    to    which    they    arc 
In  the  smaller  installation 

ted  plant, 
usual!)    less    ~e\  ei 
1  ntly    the   tube   trouble   is   corres- 
-    than    in    the    large   power 
.'.here  the  boilers  are  almost  con- 
I  at  their  full,  capacity,  and 
day,  they 
are  heavily   overloaded   during  tl 
of  peak  load.     In   such  stations   it   is  not 
at  all  uncommon  to  have  to  replace  one 
or    more     tubes     almost     every    time    a 
boiler  is  laid  off  for  cleaning. 

The  operation  of  removing  a  defective 
tube  and  replacing  it  with  a  new  one  is 
simple  one,  and  for  that  reason, 
it  is  frequently  undertaken  by  the  engi- 
neer himself,  or  assigned  to  some  of  the 
boiler-room  crew.  The  amount  of  slip- 
shod  work  done  along  this  line,  hi 
emphasizes  the   fact  that   the   importance 


LIlTIME   METHOD  OF   RIVF.TI' 

of  first-class  work  is  not  realized,  or  that 
the  proper  methods  to  be  pursued  are  not 
understood.  Judging  from  the  class  of 
work  usually  done,  it  would  seem  that 
the  impression  prevails  that  as  long  as 
the  tube  is  in  place  and  does  not  leak, 
there  is  nothing  more  to  be  desired. 
Nothing  could  be  further  from  the  truth, 


1    the    appearance 
work,    it    is  me    in    such    a 

manner   that    1  ry  to  re- 

new   the    tube    much    sooner    than    would 
have  been  the  case  if  the  work  ha 

done  in   the  first  place.     In   fact, 
when   a   number  of   tubes   have   been    re- 


speaking   of   the   various   sizes,   it   has    - 

nati     .:!l    si 
Us-   than   '1  inches   as   tubes,   whi 
of  6  inches  and  over  are  called  fli 
Of  0  to  their  small 

ctcr,   the    walls   of   these    tubes   . 
thinner  than  those  of  the  large  flues  w 
being    in    a    standard    i-incli    tube   onb» 


FIG.    2.      PRI 


5ER    OR    SECTIONAL    EXPANDER 


newed     in    this    indifferent    manner,    the 
is   seriously  impaired. 

Tubes  and 
In  the  earlier  days  of  steam-boiler 
practice,  the  lines,  as  they  were  called, 
were  of  comparatively  large  diameter, 
ranging  from  about  8  to  16  inches  in 
diameter,  and  the  thickness  of  the  walls 
varying    from    >.;    to    S   inch   according   to 


FIO.     '  1  >i<    ROLLER   EXP 

trifle   more  than    '.£   inch   thick.     The 
compar  '    meter 

■thickness    of   the    standard    tubes 
to    6    inches    in    diameter. 

Types  of  Tlmie   Expander 

I    of    riveting   tl 

into    nozzles    flanged    in    the   boil 

obviated  .much    of    the    trouble 

leakage,  but  with  the  modern  tubi 


DIAMETER     AM'    Til  H   KNI'.SS    CIF    STANHAUIi     II    [II   S 


Outside  diameter. . 

BlrminL't 
Thlckii'-- 


2 
13 
0.095 

2}         2t         3 
13         12"       |l2 
0.095   0.109   0.109 

31       f  3J 

11           11 
0.120    0.120 

4 

10 
(1.134 

5 
9 
0.148 

the  diameter  of  the  flue  and  the  steam 
pressure  carried.  Nozzles  were  flanged 
in.  in  the  rear  boiler  head,  and  out  in 
the  front  head,  and  the  flues  were  se- 
curely riveted  into  these,  as  shown  in 
Fig.  1.  which  is  a  photograph  of  a  boiler 
equipped  with  6-inch  flues.  Modern  re- 
quirements,  however,  demanded  a  greater 
steaming  capacity  for  a  given  size  boiler, 
and  the  demand  for  higher  pressures 
steadily  increased,  and  as  a  result,  it  was 
found  advisable  to  replace  the  large  flues 
with  a  greater  number  of  small. 
thereby  increasing  the  heating  surface, 
and  also  providing  a  tube  which,  due  to 
its  smaller  diameter,  was  capable  of  with- 
standing the  higher  pressure  without  be- 
ing too  heavy.  The  sizes  which  have  now 
become  generally  recognized  as  standard 
for  the  usual  sizes  of  stationary  boilers, 
range  from  2  to  4  inches,  although  quite 
a  number  of  6-inch  flues  are  still  used 
and     are     giving     excellent     service.     In 


than    6    inches    in    diameter    this 
practical,  and  some  other  mean* 
ing   a    secure    and    steam-tight   joint 
to  be  devised.     This  is  don< 
the  tube  ends  tightly  into  the  till 
in   the    head,   or   tube    sin  1 
a  special   tool   known   as  an   cxp; 
roller.     There  are  two  typi  -  of  this 
the    Prosser    expander    shown    in    I 
and     the     Dudgeon     or     roller    exp. 
shown   in    Fig.    3.     The    Prosser. 
tional  expander  as  it  is  soi 
consists    of   a    number    of   segmi 
together     by     a     light     spring    ba 
forced    out    by    a    taper    mandrel 
through    the    center.      In    using   the 
the  bead  is  inserted  in  the  tube 
the  taper  mandrel   is  driven  in  1 
sharp  blows  from  a  fairly  heavy  har  er. 
This   forces   the   segments  apart 
pands   the   tube   end  tightly  into  its  lle 
The   shape  of  the  segments  is  such  hat 
a  slight  shoulder  is  formed  on  eacf  <& 


f 
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if  the  tube  sheet,  which  lock  the  tube  in 
•lace  and   prevent    it   from   working 
forth  through   th  ■   tube  sheel 
ion   or   contraction.     This 

tensively  used  in  locomoti\ 
ut  not  iii  any  extent  in  stationary 
In  the  writer'-^  opinion   it   1 

ideel   advantages   over   the    roller 

r.  and  it  is  being  used  much  more 

lotive    work    during 

lew  years  than  it  has  been  here- 

r    st.-L--, 

m   3    inches    up,    the    heavy    blows 

U 

are    frequently   ohjectionalile,   and 

i   iron  headci 
use. 

n,    or    roller    expander.    i~ 

almost    universalh    used    in    sta- 

practice.     It     consists     of    three 

i-stccl      rollers      held      ]o. 

the  head,  or  "cage,"  and  a  tapered 

g   through  thi 

g    it   the   cage   with   the   rollers  in 

sorted    in    the    tube    end    and    the 

I     braird  is  driven   in  quite   lightly  with  a 

thus     forcing     the     rollers     out 

^^^^Htgaiust    the    tube.      The    mandrel 

a    turn    or    two    b)    means   of   a 

r    inserted    in    the    holes    in    the 

1  of  it.  and   is   then   driven   in   a 

re.     and     another     turn     or     two 

As   the   mandrel   is   turned   the 

evolve   around   the   inside   of  the 

nd    stretch    or    roll    the    metal    out, 

ipanding    the    tube    tightly    in    its 

in  the  tube  sheet. 

Fire  Tubes  Should  Be  Beaded 
a  tube  has  simply  been  expanded 


the  tube  hole  in  the  boiler  'head  or 
leader,  it  is  quite  evident  that  there 
thing  to  prevent  the  pressure  of 
team  forcing  the  header  or  tube  sheet 
f  it  but  the  friction  due  to  the  tight 
1  his  pressure  is  considerable.  For 
"ce,  on  a  4-inch  tube  at  125  pounds 
ure  it  amounts  to  1570  pounds,  and 
ie  factor  of  safety  on  any  element 
boiler  should  not  be  less  than   5.  this 
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It   must 
ded  that   I tii-,  is  entirely  too  much 
to  trust  to  friction  alone  in 

1  1    which    the    ioinl 

and    contraction    are    taken 
ttion,    and    th 
which    every    boilei    is    subject       In    fire 


N 

.    ROLLING   AND  FLARING 

tube  boilers  the  tube  ends  should  al- 
ways b  1  r.  as  shown  in  Fig. 
4,  in  order  to  increase  their  holding 
power. 

Flaring   Water  Tubes 
In    many    types    of    water-tube    boiler-. 

.  it  is  impossible  to  bead  the 
tubes,  as  they  are  not  sufficiently  acces- 
sible, being  at  the  back  of  the  headers 
or  water  legs,  where  the  space  is  quite 
dd  always  be  flared 
about  Js  inch  in  diameter  in  order  to 
make  them  more  secure.  This  can  be 
done  in  several  ways,  the  flan 
shown  in  Fig.  5  being  quite  efficient.  It 
consists    simp'  el    plug    having 

the  proper  taper,  which  is  driven  in  the 
end  of  the  tube,  thereby  flaring  it  to 
the  desired  extent.  Another  good  meth- 
od  is  to   replace  one  of  the   rollers  in   the 

r  with  one  like  Fig.  6.  With 
this  head  the  rolling  and  daring  are  done 
in,  the  twi  1  -traight  rollers 
expanding  the  tube,  while  the  spei 
ler  flares  the  end,  at  the  same  time  pro 
ducing  the  ridge  shown  at  the  rear  face 
of  the  tube  sheet  in  Fig.  7.  just  as  a 
Prosser  expander  would  do.  The  object 
of  the  flange  ./  on  the  roller  is  not,  pri- 
marily, to  produce  this  ridge  back  of  the 
tube  sheet,  but  it  serves  to  1 
special  roller  in  place  by  locking  it  be- 
hind  the   inside    face   of   the   tubi 

If    it    wi  re    would    In 

nothing  to  hold  the  flaring  face  B  of 
the  roller  up  against  the  tube  end  with 
sufficient  force  to  flare  it. 

Projecting  Tubes  a  Common   I 
One   very   common    fault   in    putting   in 
tubes    is    that    of    allowing    t he- 
project    through    the 

and  then  expanding  them  with  a  tool,  the 

f  which  are  so  short  that  they  do 

nd   out   as  far  as  the  end  of  the 

tube.      This    condition    will    prevail    with 


951 

if  the 
h  a-  an  inch 

.    some 

what    larger   than    the   tubes,   the    I 
thai   when   the  tube  is  expanded 

in    lig.  3,   and   then-   i-   \.  re   little   to  hold 
such    tul 

ii    tubes 
■    splitting   them.      Tin  re 
eral   typ  ders  having   specially 

liters    which    are    intended    tor    use- 
on    sue:.  ,,.,,,    js    to 

putting   ii   in,  "r  to  cut   it  off   by  means 
the    purpose,    afti  r 

expanding   it. 

Unsafe 

This  matter  of  flaring  and  beading  the 

tube  end-   is  of  the  greatest   importance. 

In    many    types   of   water-tube   boilers    the 

drums    and    headers    are    held    to- 

elves,  and 

in   many  cases  there 

1   nipph  s  as  they  are  called,  which 

in     addition     to     the     steam     pressure     are 

called    u|  pp0rt    a    considerable 

portion  of  the  dead  weight  of  the  boiler, 
and  special  care  should  be  taken  to  prop- 
erly   Hare    these.      The    writer   exp 
the   greatest    difficult]    in    convincing   the 
average  engim  -  rmaker  of  the 

danger    of    relying    on     friction    alone    to 
hold    the    various    parts    of   a    bi 

and    it    is    incomprehensible    why 


APPEARANCE  UK  TUIlE  AFTER 
N  UIOX    TOOL 


\NDIN(,  TUBE  PR0JECT- 

thcre  should  be  so  much  indifference,  if 
not  downright  opposition  to  the  proper 
flaring   and    heading    of   the   tubes.      That 

■ 
today  in  which  the  tubes  are  simply  ex- 
panded, must  be  acknowledged,  but  that 
fact  does  not  in  any  way  reduce  the 
There  are  also  thousands  of 
boilers  in  service  today,  in  which  there 
are    lap-joint    scams,    yet    the    danger    of 
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Decembi 


imber  of 

.    flaring 
iii;i>    bi-    cited. 

ilcr    which     . 

the    builder's 

properly 

it     When 

plied  be- 

•    built  around  it.   the 

i*li  the  weight  of  the 

pulled   the   latter  en- 

tnd  they   fell  to 

■ml.     Had  they  withstood  the  test 

and   tin  put   in   service,   this 

ire,  and 

iblj     have    been 

this  did  actually 

mud   drum 

which  the  short  nippl  ntly  been 

properly 

ther   case   the   upper 

boiler  in   which  the  parts  are 

only    by    the    tubes,    was 

from    the    tubes    and    projected 

the    air   quite   a    distance,    doing 

In  renewing  the  tubes  of  any  boiler,  it 
gleet  the 
daring  >l    a    few    if    tl 

it,  as  the  sun 
will    relieve    the    ones    in   question    'if   any 
-train.      The    trouble    is.    that    es- 
pecially   in    water-tube    boilers    in     large 
-.    the    tubes    are   constantly 
being    renewed,   and    in    a    short    time    the 
entire   lower   rows   are   composed   of   new 
ones  which  have  not  been  properly  flared. 
sequence   the  boiler   is   ma- 
terially  weakened. 

the  constructor   is  such  that  the 
1-   are   readily  accessible,   such   as 
.  ertical   type,  or  the 
Sterling     for     instance,     the     flaring    can 
le   done   with   the   peen   "f  a   ball- 
peen    hammer,   by    striking   the    inside    of 
the    tube    end    lightly    all    around,    being 
■  if    the 
flaring    I  d    roller    pri 

far  preferable 
Another    re: 
of  a    fire-tube    I  I    the     project- 

the    unbeaded    tub 

i  of  the  fire  in 
the  rear,  and  being  very  thin,  they  are 
soon    burnt    until    they    ha\ 

iimonly  called 
!"    leak, 
aiid   the   action   of  tl,. 

gether  with  the  water  from  the  leakage. 
away  rapidly, 
and  no  amount  of  roiling  will  keep  them 
tight,  the  result  being  that  tin 
have  to  be  replaced  by  new  ones.  In 
one  case  with  which  the  writer  is 
familiar,  the  tubes  had  been  leaking  from 
this  cause  for  some  time,  and  at  times 
the  leakage  was  quite  bad.  The  action 
of  the  draft  drew  the  moisture  inside  the 
tubes,  and  the  result  was  that  they  be- 
came wasted  for  some  little  distance  from 


the  ends,  prol 

nolo  s  iii  diameter,  and  tin' 
pre -sure  carried  was  onlj  110  pounds; 
notwithstanding   this,   however,   tl 

I 
lapsed,  and  thi  escaping  steam  and  hot 
water  scalded  the  fireman  so  badly  that 
hi'  dieel  shortly  after  reaching  the  lo >s- 
pital. 

C.u'ses  for  Tube   Renewal 
mon  ca 

ing    the     renewal    of    tubes    ill    the 

horizontal    tubular   boiler    arc:    persistent 

leakage     at     the-     ends 

stopped  by  rolling;  corrosion  and  pitting, 
caused  b  of  either  very  pure  or 

corrosive  feed  water:  occasionally 

ing   ami   cracking   in   a  girthwise  direction 

Up     t'l     tile     h( 

In   the  water-tube  boiler  the  mo 

iv    burning; 
at   the   seams,   or  the  bursting  of 

-  just  referred  to;  pitting  and 
corrosion ;   warping  of  the  lower   rows. 

\i.  Tubular  Boilers 

In   the  horizontal  tubular  boiler  leakage- 
occurs    ;  lie    at    the    I' 

It    J-    sometimes    ca     ee     I ling    the 

boiler  down  too  rapidly,  when  thi  -nil 
den  and  unequal  contraction  may  cause 
:-  not  serious 
and  can  be  stopped  by  a  light  rolling, 
rse,  Kew  water  will  also  cause 
the  tubes  to  leak,  bit  if  they  are  not 
burnt,    this    can    also  '    by    re- 

rolling.  The'  must  seriems  and 
seeme  leakage,  however,  is  caused  ley  an 
accumulation  of  scale  or  mud  on  the  rear 
the  tubes.  This  prevents 
of  the  water  around 
them,  and  as  a  consequence  they  become 
overheated  and  leak.  As  long  as  this 
condition  prevails,  no  amount  e,f  reroll- 
ing  will  keep  them  tight  for  any  length 
of   time.      Men  ruined    in    this 

way    than    from    any    other    cans- 
only    radical    cure-    is    to    remove    the    scale, 
which    e,  notwithstanding    the 

claims    "f    many    engine  ers    t. .    the 
trary.      Instead    of    taking    the    ni 

this  direction,  however,  the  tubes 
are     usually     rerolled     and     the     leakage 
stepped    for    a    few    days,    only    t'>    reap- 
pear.    The  tubes  are  th(  n  rolled  again  and 
ipped   for  a   few  days  me  .re. 

n    until    after    a    few    rollings    the 

:  found  nec- 
essary te  be  eiler,  or  at  least  to 
replace  the  leaking  t 

-if   this   nature   oc- 
curs,  a   thorough    inspection    of   t! 
head   should   be    made.      In   all    probability 

-  between  tin-  tubes  will  he  found 
to  be  choked  for  from  an  inch  or  so  to 
as  much  as  a  foot  or  more  from  the 
bead.  The  amount  of  sCale  which  the 
boiler  will  stand  without  leaking,  depends 
largely  upon  the  extent  te.  which  it  is 
forced.  If  its  capacity  is  ample  for  the 
work  to  be  done,  so  that  only  a  moderate 


ie  '1.    this    acctumilatii  i 
times   becomes  so  bad   that   the  tubes   c 
embedded   in   a   s,,li,l   mass   f,.r   .     I 
more   from  the   head   1"  for.        i  ions  le 
ills       (  In    the    other    ban. I,    if 
id     to    any     extent, 
may    In  from    an    ace 

of  an  inch  or  It  ss. 

It    is    fully   realized   that   in   man 
it    is    impossible    to   lay    a    boiler   • 
I  l\    cl.  an  it,  but 

he    done   towd 
clear  than   is  iisu  » 
ilcd.       The     rear     manboad     shi 
.  Ii      cleaning,     am 
stream    of   water    freim    a    hose     I 
played    down    between    the    tubes.     ' 
will   in  mosl   ca  es  I  .  ep  the  spa. 
from    any    heavy    deposit,    and 
opportunity      it      should      be      tliorouAli 
scraped    with    a    long      I.  nT  r   b.n 
and  sharpened  at  the  end  for  tin 

vnb    Pitting 

Corrosion  is  usuallj  caused  by 
v.  atcr   u  liie-li  c.  mtains   some  acid 

n     [>. 

any    general    rented;,     for 

contamination,  and  if  p.  .ssible  r. 
or  to  obtain  the  feed  from  sin. 
source.      In      -  \  hen    the   w 

is   .  ibtained    from   p.  .ml-,   ii   bei  i 
taminated  from  surrounding  cinder  b.i 
slack  piles,   etc. 

Pitting  is  s.  mi.  times  produced  b) 
same  causes  as  corrosion,  but  mon 
qui  nth  ■  b\     the    use    of    very    pure 

such   as   the   returns    from 
systems.       Pitting    differs     from 

usually    underst 1    as    corrosiot 

tacking  the  metal  in  small  spots  in? 
i  if  over  a  considerable  area.  He; 
hi  ilers    are     especially     subject     ' 

ccounl   of  the  large  percentage  of  re 
water   handled.      It    seldom   produce 
serious  results,  as  tli.     -puts  are 
that    even    though    one    should 
the     tubes     or     shell,     only     a     slight 
would    result.      It    is    frequently    very 

to    have    this    occur,    how 
it    u.  re  ssitates   shutting  down   f.  I 
A   quick  temporary  repair  can  be 
the    hole    is    in    such    a    position   as  ti 
readily   accessible,   by   drilling  il 
tapping    it    f.  r  a    !  |   inch   pipe  plug.     ( 
the   hole   is   mi    the   underside  of  the 
:.    il.i,  iron    band   can    be   made   in   h: 
and    clamped    on    the    tube    with    a    i 
of    packing    under    it.      If  the   tube   i 
such  a  position  that  it  cannot  be  rea 
for    either    of    these     repairs,    it 
plugged    until    a   convenient   time 
newing    it.      In    the    tubes    which    cat 
leached    this   pitting   can   be   Stopped 
great  extent  by  scraping  out  the  pit  . 
rubbing   in   a   thick  paste  of  red   : 
graphite  and  linseed  oil.     The  metal    l5t 
be  thoroughly  dry,  however,  or  the  l,e 
will   not  stick.   When  the  trouble  i 
to  returns,  it  may  be  greatly  reduce  BJ 
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•  ri >n    tubes    instead   of    steel    when 
ire  renewed. 

MING     \m>    Cracking    of    TUBES 
I  may  occur  cl  i    head, 

not  a  wry  common  occurrence.  It 
-    the    lower    tubes    at    the 
rml,  and   is   the   result   of  pumping 
irathi'h    cold   water   into   thi 

>     that    it    comes    in    con- 
rith  the  hot   tubes.      Hie   v( 
I 

n\.    water    into    the    blowoff    might 
this   result,  by  chilling  the 


H  li  II    II     nil   \  1 

at    their 

to  contract,   thus   indm 
I  in  them.      In   the   old   iron   boilers, 
Imost   invariably   fed   in  this 
the    mud    drums,    it    was    a 

d     between     the     rivet     links 

where  the   shell  plates  had 

Billed    by    the    comparatively    cold 

water    spreading    over    them.      The 

I    water   to   as 

a  temperature   as   possible,   and   then 

ischarge    it    into    the    body    of    water 

in   such   a   way   that    it   will 

to  mingle  with   it   before   coming  in 

ct    with    the    heating    surfaces        In 

way  the   feed   attains   practically   the 

temperature    as    the    water    in    the 

tes.  and 

hilling   effect    is   greatly    red 

i.vr.    ami    Burning    in    Water-tube 

water-tube  boilers  the  tubes  are  sub- 
ich    more    trying    conditions 
in  the  fire-tube  type,   being 

to    the    direct    action    of    the 
if    the    fire.      This 
I    very   extensively    in    large 
.   where   mechanical    stokers 
'  "tailed,  and  very   hot   tires  are  ear- 
In    such    stations    the    renewal    of 
OB    account    of    bags    is    almost    a 
occurrence.     Of  course,   a   hag   will 
rodnced   on   a   water   tube   by   an   ac- 
ase,  just  as  it 
D    the    shell    of    a    lire-tube    boiler. 
|  observation,     however,     it      is     the 
r*s  belief  that  in  many  instances  the 
are   so    hot,    that    the    water    in    the 
ti    rows    of    tubes     is     flashed     into 
idly,    that    it    cannot     force 
iy  through  the  somewhat  long  pass- 
1  the  steam  space  quickly  en 
the   formation   of   steam   pockets   at 


the   bottom   of   the 

ilation  through  thi    I 
excelh  ■  tubes  is 

rapidly    thai 

solid  bod)    of   water   in   the   lower  tubes, 
iblj    a    foam,   consisting   of 

thin  wall>  of 
the   tub 
stantly  become  overheated,  resulting  in  a 

and  cause   no  interruption   in  the   regular 
run  of  the  boiler.     In   fact,  their  • 
isually    known    until    the    I 

leaning,  and   I 
I.      When    tl  ii 

ilace  the 

tube   with  a   new    one       In   many   plants  of 

w  here  operating  conditions 

i. ill    bags    will 

from  time  to  time.     In  thi 

can    usually   lie    saved   b) 

driving   up   the   bag  exactly   as   would  be 

The    writer   is    familiar    with    case-    where 

been    done    as    much 
years  ago,  and  the  tube  is  still  in 
In    these    smaller    plants    it    is    not    at    all 
unconimi  "   r  back   in  ser- 

vice  without   either   replacing   thi 
driving   up  the  bag.     This   i 
neering 

lect   scale   and   sediment,  and   a   dis 
rupture    may    i 

The  lower  row-  of  tubes  are    fri 

with   tile,  the  primary    ol 

which   is  to  ali.  In   addition 

the)    also  protect   tin-  tub 

marked    extent     when    ver\ 
carried.     <  )ne   disadvantage    in    their    use 
is   that   they   ar.    apt    to   cause    thi 
to  leak  slightly  when  the  boiler  is 
down    rather    rapidly,    as    they    hold    the 
nger    than    thi  i     tubes, 

and    the    unequal    contraction    has    a    ten- 
dency  to   f.,rce  the  lower 
the   tube   sheet-,   causing   a 

Splitting  at   Seams 

In  spite  of  the  utmost  care  in  the  man- 
ufacture   and    inspection    of    tube-    at    the 

:m    will    occa 
while   in 
fecttve    weld.       \s    a    pr. :i  ■ 

this,    and    also    to    reduce    the    troul 
extra-heavy  tubes  are  fri 
used   for  the  lower  row-   when   the   pres- 
sure   exceed-    IJ.i    pounds.      This    may    be 
it,     although     it     is     to    be 
doubted,    but    the    only    » 
trouble  rive  welds,  with  any 

degree    of    certainty,    is    to    empli 

-  t -tins.  These  are  drawn  from 
solid  billets  and  consequently  have  no 
weld-:  furthermore,  the  process  of  draw- 
tougher  and 
metal  than  the  welded  tubes  are  made  of. 
Fig.  9  is  a  photograph  of  a  tube  which 
i  the  weld  after  having  been  in 
service  for  some  two  years.  After  the 
accident    the    d.  feetive    weld    was    plainly 


■  vident.     In   fact,   il  that   the 

welded 

at    all  at    tin-,   placi  .      lu-i    win    it    held    for 

about     i 

failed  while  in 

the   man  iler    In - 

ha\  ior.   b  the   folly 

ig  upon   welds  when  thei 

• 

Wari  i 

'       r    which 
but   the   number   of 

: 

matter.      Tl 
is    that    when   a    tube    warps   badly. 
Mine-  pulls  the  end   parti) 
the   tube   sheet,   thus   necessitating   il-   re- 
newal. 

Tubes 
tre   sub- 

thc   same  COI I 
tube    boiler-,    but    in 

\    toward    extern. il 
-i.ii.      which      i  r     many 

failures.  The   line   fly  ashes  collect   around 

ends,    an.: 

on  the  tile-  and   parti)    cover   somi 

■   .leaned 
fi  ire    the 
boiler    i-    washed    out.      The    result    i-    that 
ing,    works    in 
between     the    headers    and    hollow     stay- 
bolts    and     i- 

which  when   v.  irrosive 

action    on    the   tubes.      It    i-   not    at    all    un- 
to keep   a   boiler   off    for 
purpose  ks,    and 

during    this    time,    if    the    ashes    are    wet, 
tantly.     It   can 
readily   be    seen    that    under   these   circum- 
stances    it     will     Hot     take     very     li 
-,  riousl  'bin     wall-     of     the 

toroughly  clean 
id  allow- 


RIPPER   OK     pi 

used    in    washing    to    run 
down  on  the  tubes. 

Tubes 
When  it   does  become  necessary  to  re- 
place  a   tube,    the    lir-t    step    is   to    remove 
tally    the    most 

difficult    part,    especially    in    a     horizontal 
tubular  boihr.  a-  the  red  with 

scale,   which    add-    to   the   difficult} 
moving    it     through     its    own    tube     hole. 
When    tl  tube    is    In. 

such    a    position    that    it    can    be    i 

the  manhole,  it  is  a  simple  mat- 


P<  >\\  ER  AND    Nil'.   ENGINEER, 


1  lecember 


■ 

-. 
■ 

ugh    the 

:    the   beading 
then   with   the 

Fig.  10.  t  5  inches  long 

. 

c 

graph,    ; 

thick.      It    is    made    convex,    or 

end   and   is   ground   per- 

to  a  calk- 
It"    no    ripper    is    at    hand    and 
cut  "tit,  a  dia- 
■ 

but   great   care   must 
e  sheet. 
After  this  strip  has  been  removed,  fold  in 
; 

in    the    tube    sheet.      Fig.    it    is    a    photo- 
graph of  a  tube  which  has  been  removed 
in    this    way.      Of    course    this    must    be 
done   at   each   end.     Then   push   or   drive 
■  i  rough  the  front  tube  sheet 
■  'lib   n  ill   usually  be 
very   little.     Now   the   hard   work   begins, 
as  the  scale  adhering  to  the  tube  makes 
it  difficult  to  withdraw  it.     Take  a  hitch 
ting    end.   and    with    a 
I  nd   tackle,   or   better   still   a  chain 

block  fastened  to  a  wall  or  some  solid 
post  directly  in  front  of  the  boiler,  pull 
on  the  tube,  at  the  same  time  hammer- 
ing on  it  and  working  it  around  with  a 
pipe  wrench  or  chain  tongs.  This  will 
cut  and  hammer  the  scale  off  sufficiently 
to  allow  the  tube  to  be  drawn  out  through 
in  the  sheet.  While  this  is  be- 
ing  done    a    helper    should    hold    up    the 


FIC.    II.      METHOD   OF    CUTTING    AND    FOLDING 
I.N    TLI!E    END    FOR    REMOVAL 

rear  end  by  means  of  a  rod  passed 
through  the  back  tube  sheet,  ot 
rope  sling  from  the  inside  of  thi 
Sometimes  the  scale  is  so  thick  and  hard 
that  it  is  simply  impossible  to  remove 
the  tube  in  this  way.  In  this  case  it 
becomes  necessary  to  cut  out  several  good 
tubes,  removing  them  throueh  the  man- 
hole, in  order  that  the  defective  one  may 
be  removed  in  the  same  way. 


lering  the  new    tubes,  t! 
should  In-  accurately 
,,f  wood  through 

inch   .  n  over.     If 

r. tubed, 

it   will  prob 
i  difference  al 

they  an  d  to  be  the   same. 

The  ends  of  the  in  w  till" 
to     have     been     annealed    before     I 
but    it    is    doubtful    if   this    has    been    done, 
so    it    i-  I    to    beat    tli' 

dull  red  and  bury  them  in  lime,  allowing 
them     i  slowly.      This    will 

make  them  much  easier  to  expand  and 
bead,  and  will  reduce  the  liability  of  their 
cracking   duriti.  I  itions. 

[laving  the   new   tub* 

removed    tin-  emove    all    burs 

and  sharp  n  the  tube  hole-  with 

a  half-round  file  and  insert  the  tul 

ri]  lightl)  larger 
than  the  tubes  this  is  an  easy  matter,  lint 
care  must  be  taken  not  to  allow  either 
end  of  the  tube  to  drop,  as  this  would 
dent  or  crush  it  where  it  passes  through 
the   tub-  v   carefully   equalize 

the  projection  at  each  end  and  secure  the 
tube   in  this  position.     This  can  be  done 


FIG.    12.     BEADING   TOOL 

either  by  driving  in  little  wedges  made 
by  flattening  nails  or  by  turning  over  a 
couple  of  little  lips  on  each  end  of  the 
tube  with  the  peen  of  a  hammer.  If  the 
hole  is  more  than  1/16  inch  larger  than 
the  tube,  cut  strips  of  copper  or  soft 
sheet  iron  about  -M  inch  wide  and  just 
•■ugh  to  pass  around  the  tube 
neatly,  and  use  these  to  shim  up  the 
space. 

All  is  now  read;  nd  bead 

over  the  ends  of  the  tube,  and  while  this 
is  a  simple  matter  it  must  be  done  with 
care,  as  a  great  deal  of  damage  can  be 
done  by  an  inexperienced  man  with  a 
tube  roller.  First  expand  the  tube  just 
enough  to  hold  it   in 

being  made  to  make  it  steam  tight.  Then 
with   the   peen   of  a   hammer   bell 

blows  and  turning 
the  metal  back  all  around  the  circumfer- 
ence carefully  crack  it.  This 
bead  is  then  finished  and  set  up  tight 
the  tube  sheet  wfth  the  beading 
tool  shown  in  Fig  12.  The  tubes  are 
next  given  a  final  rolling  to  make  them 
steam  tight. 

imon  mistake  i-  to  roll  the  tubes 
too  hard.  This  thins  the  ends  and  also 
harden-    them,    so    that    they   are    apt    to 


crack    in    subsequent     rolling    01 

that      ma\      be     ne<  1  Rco  ntly    ie 

writer 

tubes    in    a    water-tube    boiler,      ii 

cause     the) 

id   been   in   about    a   year, 

been     rolled  [hat     a     dec  «d 

1    had  been   fornti  d   w  hen 

orked.      They    bad    never    l< 

given  any  trouble,  but  at  the  lim 


IIG.    [3.     LONG    WEDGE   USED    fo    lol 

inspectii  hi  the)  were  found  to  hi 
'■it  the  inside  in  a  girthwise  direi 
at  the  outer  edge  of  the  tube  sheet. 

r  of  cases,  these  1 
penetrated,  but  no  serious  leal 
resulted  as  yet.  The  probabilit)  1-. 
tie  metal  bad  been  so  hardened  b) 
excessive  rolling,  that  the  slight  11 
ment  produced  by  the  expansion  and 
traction  caused  the  cracks  to  develop 

In   removing   the   tubes   of  a    v 
:  11  all)   the  - 

but    the    tube-    are    more    easily    taken 
As    the    ends    are    not    so    easily    rea 
however,    a    ripper    is    almost    a 
for    splitting    the    tubes.      The    ends 
then   be    folded    in    by   means   of  the 
slender  wedge  shown  in  Fig.  13.     A 
plan    is-  to    cut    two    deep    noh'ln 
end  of  the  tube  about  an  inch  apart 
then    with    a    bar    force    the    pan 
projecting   end   of  tin    lulu-   betw 
notches,    away    from    the    tube    shei 
header,    using    the    edge    of   the    ham 
as  a  fulcrum    for  the   bar.     Thi     p 

[III    space  between    the   tube  am 
tube   sheet,   into  which   the 

d,  and  when  it  is  driven  home 
is    plenty    of    space    left,    so    thi  1 
danger  of  scoring  the  tube  sheet  wil 

If    the    defective    tube    is    in    the   !' 
row.   as   is    usually   the   case,    its   ret 
may  be   facilitated  by  cutting  the  tulx 
ee     ection-   w  itb  a  thr 
ami    removing   the 
1  i  '  'in    inside    thi 
this  point   the  operation  i-  I 
as   that   if  scribed   for   the  horizontal 
lar  boiler,  except   that   instead  of  f 
the    ends,    they    arc    flared    b 
of  the  methods  described  in  previous 


\    22  inch    double-leather   belt 
stalled   at   the    Union    .Mills,    Brookb    in 
1876,   to   operate   a    main    drive   win    '• 
was   called    upon    to   transmit    too 
power.     This  belt  is  still  operating    a 
good  condition  apparently  as  when 
installed. 
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Burning    Natural    Gas    as    a    Boiler    Fuel 

Results  Obtained  in  Actual  Practice  with  Tw<  Burna  Show  die 

\  alue  of  Natural  Gas  as  a  Fuel  as  Compared  u>  Good  Bituminous  Coal 

BY       DAVID        MOFFAT        M  Y  E  R  S 


K  following  tesCs  anil  observations 
:  obtained  in  plants  in  West  Vir- 
l  and  Kentucky  and  include  tests 
two  kinds  of  burners  and  experi 
is  with  draft  regulation.  Determi- 
>ns  of  tin-  amount  of  ^a~  per  boiler 
■Dwer-hour    am 

analj  scs    and    1  ther    condi- 
i,  wire    made. 


Nos.    I    and    2 

of    four    I'i-iiH-h    pipes,    small    holes    in 
.!' .■-inch   caps   on   ends,   inside   ol 
pipe,     won-    used.       In    tesl 
(iw  vim  burners,  5  inches  inside  d 
wore    used,    and    in  ,    and    5 

four  iov\ mi  burners  were  also  used  In 
Table  ->  the  samples  of  fine  gas  were 
taken    during  Nos      1     and    2,    re- 


.,   drafl    gagi     shouli 

ladled    and     the    dan 

Uso  win 

Ofl       thl  : 

The    lo 

t,  61  t  i"  r  1  enl  tttributed 

to  considerable  dusl   on   the  boiler  tubes 


TABLE   1       DATA  ANI>  Ki  SI  ITS  FROM   EVAPORATIVE  TESTS   WITH    NATIliAI.  CIS 

leteimine  B.II.I".  developed  and  efficiency  •■!  boiler  ami  limner.        1  , frects  "i  re 

IB    sir    supply    ami    ruilllini:    with    while   mime. 


•  heating  surface,  sq  ft 


kNTTTIES. 


trial,  hi 

of  water  fed  10  boiler,  in 

tporation 

lion  from  ami  at  212  del 


r.  1907 
0925 


0904 


1. ft 

inches  of  mercury  .  .    .  

consumption  at  at  mi  

Hot    HI  i     QrANTITIES. 

consumed  per  hour  (at  pressure  given   ibove).  cu.fl       

iJJBnimed  per  hour  at  atmo  

iralent  evaporation  per  hour  from  and  at  212  deg.  F.,  II. 

Average  Temperatcres,    Pressi  res,   1  ri 

■'    II) 

■  :  entering  boili  

1  

a  damper  and  boiler,  in    of  water 



perature  of  outside  air.  dec    F.  

Horsepower. 

rr  horsepower  developed  

id  horsepower  at  12  sq.ft.  per  horsepowei 

estate  rated  horsepower  developed  

Economii    Ki-       - 
it  evaporated  undei  ions  pel  cu.fl 

er  evaporated  from  ami  ai  cu  ft.  of  gas  .: 

•r  evaporated  from  ami  ai  212  lU-n    I     per  en  ft    gas  at  atmos.  pres 

if  cas  per  cu.fl    fatmospli 

iency  of  ooiler  and  cent 

'  06T  of  Evaporation 
-  1000  cu.ft.  delivered  in  tin-room  at  ah 

later  from  and  ai  212  deg.   I- 

required  per  boiler  H.P.-liour,  cu.fl  

Fi.ce  <;  i-    VXAL1  SIS. 




Mar.  10.  10(111 


I 


i  51  i  - 
108 


i  i-. 
123 
128 


■ 
a 
13  694 

1  1539 
18,109 
20,340 

2  27 
21,84  '• 


I 

38   S 


a 
11. Ms 

17,098 


$11    1110 


Ing  based  on   10  squan  lepower. 

includes  noon  hour  during  which  two  'it  the  four  hlirneid  wen 
Xotk — "Gas  as  Find     was   measured  at  men 


■ta    from    the    tests    are    given    ill 
ti  -ts  Nos.  t  and  3  being  m 
Hzontal  tubular  boiler^   ai 

'••las    water-tube   boiler    to    deter- 

hoiler  horsepower  developed  and 

*  thermal  efficiency  of  boiler  and  burner. 

5.  4  and   5   were   made  to  deter- 

reducing   the    supply 

°air  and   running   with    a    white    flame. 


spectivcly,  of  Table    1      All   of  I 

•  irted  by  the  alternate  method. 
In  Table  2.  samples  Nos.  4.  5 
t    were   taken    during   til 
ibustion  was 
when  samples   Nos.   1   and   2  wet 
with    the    damper     set     for    the    smallest 
draft,  i.e..  0.15  inch.     The  other  ti 
too   much   air    (oxygen)    in    the   gas    for 


which   were   not   properly   cleaned;   and   to 
hi    space. 

.      di 
Id  boiler  tubes,  thus  chilling 
t  the  unbumed  gas  to  a  point  be- 
low   its    ignition    temperature. 
In   Table  2  under  tesl    No.   2   samples 
2.    ,1    and    4    were    taken    during 
theefficii 


with  02. 

boiler 

sidcrable 

the  j 

has  had 
n     forced    into 

i   it-  tempera- 
■  ■  and  it  there- 
'     j 

ith  the  present 
of  burner  it   is  nec<  - 

:rn   it. 

Varioi  -    Fuels 

making     steam 

-of-mine  coal  at  $1.50,  slack  coal 


TABLE  2. 

It  11 

HAS 

ANALYSIS. 

I'kst 

No     1 

1 

9  6 

- 

0.15 

0   15 

6.6 

0 

0 

v   0 

0   1 

No    1 

11   20 

1 

6  0 

B  0 

0 

510 

11   ST.". 

190 

11  375 

7     1 

6 

7     1 

ROW  ER  AND    llll'.  ENGINEER. 

surface  with  tubular  boilers. 

■  ring   is 
ne   mar   being 
capable  of  looking  after  ten  boiler  units, 
r  boiler  hoi  - 
ir    with    natural    gas   depends,    of 
upon  tin-  !'  cal  price  per  thousand 
cubic  feel  and  upon  1 
ti.ui  and  degr 

Taking  actually 

found  in  tin-  natural-gas  region,  with  s:i< 
;,t  ten  1  usand  cubic  tut  ami 

u  under  practical  conditions,  the 
•    of  evaporating    1000  poi 
water  into  steam  from  ami  at  212  degrees 
the    writer    lias    found    t. 
Kentucky,    with    boiler    working    100   per 
cent,    nver    rated    capacity    at    12    square 
and  $0.1000  in  West 
,    with    boiler    working    41.5    per 
cent,  over  rated  capacity  at  12  square  feet 
per  horsepower. 

Calling     ten      cents     per      1000     pounds 

evaporation  a  safe  average  and  allowing 

cent,    for  variable   loads   including 

noon    hour,    etc..    which    is    a    very    high 

igure   that   can 

he  counted  mi  would  l"-  eleven  cents.  The 

per    hoiler    horsepower    per 

hour  is  then  I 


md  natural  gas  at  to  cents 
it    are   as    follows : 


'■■    I Is 

- 



water  ml"' 


No 


0.13 


"     per     - 

irned     under 
ci  1    per    .'.-in. 

0.107 
2000      1.)  12, 

0.0715 

:en    that    slack 
coal    m 

natural   gas.   labor   ri  d,   i.e..   if 

'-.   c.ial  would  replace 
iler  with  a   ■ 

•  ARV 

ods    witl  nee    re- 

sults in  : 

1 — High  thermal  efficiency  as  compared 
■ 

air  con- 
thermal  efficiency 
can   he   maintained  together   witl 
output    of    100    per    cent,    above    normal 
ver    rating    (12    sepiare    feet    per 
- 


54-5 


=  0.38  cent  = 


m  gas  burnii 
less  than  with  coal 
burning.  If  there  is  ti"  pn>\isi,>n  on  the 
gas  burner  for  throttling  the  air  supply 
in  proportion  to  the  flow  of  gas.  a  very 
its  when  the  gas  is  turned 
low,  owing  tn  the  large  volume 
plus    air    supply.      If.  her    hand, 

thi-    is    properlj    regulated,    the    e 
boiler   would    suffer   a   much    less   1"--   1  t 
efficiency  at   small   frai  tii  m  il   load 
as  at  night  in  many  plants  1  than  the  coal- 
fired    boiler    would    suffer    under    parallel 
conditions.     In  the   1  tarting  up 

■  >r  cutting  out  a  boil  .iler  has 

the    advantage    in    a    quicker    building    up 

d 
tically  ii  combus- 

tion when  di 

Cow 

int  that  the  gas  should  have 
considerable  space  in  which  to  mix  with 
the  air  and  burn   in    some   form 

1 
into  intimate  contact  with  the  cooling  sur- 
This  combus- 
hamber  may  be  simply  the 
long  run  the  flames  would  naturally  get 
in  flowing  fr 
under    tl  horizontal    boiler. 

e  3  to  4  f 
•  f  combustion  chamber.     It  is  also  an  ex- 
cellent  idea — and   run-   that   is   pi 


v,    lb.     inixlui  and    air  . 

impinge  on   a   bridgewall   or   baflli 
tends    ti  lliori  nigh    mi  •  I 

In    doing    ' 
11 1  vein    the   concent 
sultant   heat  on  am 
or    small    area    of    the    boiler    shell. 

\\  nli    a    water  nib.-    boiler,    if    .1    dtll 
o\  111   furnace   is  not    convenient,   1 
below     the     former     coal-grate     Ii 
be    added    ti  1    thai    above,    in   t<  ad 

int.    thus    making    tl 
ci     i  val 
phi         -       shpil    of   the   coal 
■     ■_■  1-    flames    11 
rected  downward   l>\    means  of  the  bur 
tubes   or   introduced   at   tin-   hotti 
chamber   to   obtain    the    full    effei 
combustion   space, 

Chemical   Combustion 

Flue-gas  analyses  will   run  as  showi 
:  •  given  herewith.     It  will 
that   the   volumetric   sum   of  CO  ' 

11   not   equal   21,  or  nearlj    21,  a 
the    combustion    of    many    coals.      Thi 
■  ntagi    of  liy 
gen    in    natural    gas.      Thus    nun 
1  ixj  gei  il   in  burning   1 

«  hich    ci  mdenses   and    then  f>  n  c 
-how     up    in    the     Orsat     apparatus    a 
1   ol  combii  tion       Phis  accounts 
the    difference    between    21    per 
the   sum  of  CO=  +  O  +  CO. 

Redi  '  1  ion    '  'i     \n;   Supply 
The    writer    made    experiments    in 
>wn    the    air    supply    in    ll  ■ 
;i    horizontal    tubular    boiler   with   the 
suit  that  the  CO  dual 

from    7.5   to   'i    per   ci  nt.,    at    w  hi 
smoke    u  as    pn  iduced.       1  hi  ■    b.  'iler 
equipped    with    four   Gwyiin   burners 
of  5  inches   inside  diameter. 

Sp<  1  ial    tesl  -.    see    tests    ;   and   5, 
ti  1   deb  rmine   the   effect   of  pro 
ing    a    white    (lame    by    reducing 
supplj    with  a  consequent  increa 

mpared  to  the  effect  of  a  m 
blue  and  white  flame  with  more  air 
lOW  8C    '    '  I 

White  and   Blue   Flames  Compas 
The   white   flame   gave    over  6  per 
more  boiler   horsepower,  but  the'  effici 

lowered    from    72.1    to   71 
This   slight   drop  in   efficiency   w 

1  i  .  may   be   expl; 

by  the  probable  loss  of  unchangi  ■ 

1    the   CI  1,    variety   which 
1     detected  by  the  Orsat  apparal 
would   likely  be   caused  with  a  smal 
nr     supply     when 

space  or  baffling  i-  pn 
allow  complete  mingling  of  thi 
gas    with    th.  luring  I 

idi  r  the  boiler  shell.  In  othi 
under  these  conditions  the  air 
tend  to  travel  in  streaks  or  - 
thai  some  of  the  ga<  does  not 
intimate  contact  with  the  air  or 
which    latter,   however,   is   present   in 


cicul    quantity     for    comph  t 

In   a    better    il  ace    pro\  ided 

with  .in  ample  brick  combustion   chamber 

and  baffle  ai  r;i  jing   ||U- 

of.  and  mixing  [lie  air  .in 

as    well    as    tin 

Id    be    increased.      ■ 

.1    blue,    nr    blue    and 

line,    nr    when    the    air    supply    is 

nable     limits.       Tbis 

confirmed    by    the    manager    of   a 

lipped    \\:i!i    good    furnaces,    who 

that    the    use    of    the    white    flame 

:   in  the  long  run  a   small 

in  bis  gas  bill  as  compared  with 

the  blue  flame. 

■  i    Burning 
-ing   the    rt--ult -    of   .1    nui 

allowing   for   commercial   eondi- 

may  be  stated  that  with  fair  con- 

I"   design    and    operation    a    boiler 

■ .  1  r-bour    can     be    obtained     from 

feet   of  natural   gas   rated  at    1123 

per    cubic    foi  t.       In    the 

lowest    value   was  ^7.5  cubic   feet 

and  the  highest  was 

feet    per   boiler    horsepower-hour 

The   lower   rigure 

pressure    at    the    meter,    and    the 

inches    of    mercury 

in    other    words,    the    measure- 

■■  re     taken     under     actual     com- 

conditii  >ns. 

Taking    1.5.500    B.t.u.    coal    tired    under 

dingly    fair    working    conditions, 

run  efficiency  of  say  62  per  cent., 

•  would  mean 

13.500  X  o.6j 

1"   water  per  pound  of  coal    from 
'1  at  212  degrees  Fahrenheit,  or 

34-5  . 
8.48' 

1  coal  per  boiKr  horsepower  per 
lence,  under  fair  commercial  con- 
■■ith  the  normal  efficiencies  of  the 
-  applied  to  their  respectivi 
1  cubic  feet  of  natural  p  -  or  4.07 
1  coal  produces  one  boib  1 
ir.     Therefore  one  p.  .und 


4.07 


4.07        V     J 

'     of    gas.     or     one     ton     (2000 

of   coal    equals    iq.dt ibi 

fuel  value  under   usual   working 
.  labor  nol   included.     The  labor 
itic  problem 
.irately  calculated. 

leration  of  the  usual  effi- 
tive    fuels,    a   cubic 
tural   gas  compan  - 

pound    of     13.500 
u.  coal  equals   12.27  cubic 

i    (2000  pounds)    of  coal   equals 
>40  cubic  feet  of  gas. 


Hip    "hlL'ti    values"    of    thp    ca<=, 
iiiownii.,.   being    made    foi     byd 
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Primer  of  Electricity 

i  in 
In    the   last    primer    lesson    ii    ■.• 

i  tic  tlux 

through    it    w  propor 

tional    to    the    ampere    turn 

and    tin 

ngth  of  the  magnetic 

path;     these     ■ 

through 


Ftc.    17.     MAGNET    WITH    COMPLETE    ikon 
III' 

any   magnetic   material       (fron    and    steel 
are  the  only  magnetic  materials  that   it   is 
h    i   When  the 
i    steel,  the  re- 
thai    iron    and    steel    arc    much 
better    magneti 

any  othi  1  .    the  peculiar 

propert' 

ductivity  with  changes  in  the  1 
density  of  the  flux.  When  the  flux  density 
is  very  low,  the  tlux  will  vary  directly 
in  proportion  to  the  ampere-turns  of  the 
coil  which  produces  the  tlux  (this  coil  is 
known  as  the  "exciting"  coil  or  v.  ■ 
For  example,   if  a   magnet    wei 


citing  coil,   thi 

.     when 
.    an    in 

in  the  amp 
' 
of  only  about  2  per  cent,  in  the  magnetic 

quently,    in    1 
flux  passing  through 

The  magnetic  conductivity  of  any  ma- 
terial is  called  •permeability."  and  the 
permeability  Cqual    to 

reluctivity;  the  relu 
to  the  reluctance  per  unit  of  length  and 

■  (cample,    ii 
measuring  in  inches,  the  reluctivity  of  a 

'       would      be     equal      to      its      re- 
square 
inches   ~    its   length    in    inches. 

The     mathematical     values    of 
luctivity  and  permeability  of  materials  are 
practical    importance;   that    is.   it    is 
iring  re- 
luctivities   or    permeabilities    in 

chinery.      \ll  one  m  1  ds  to  understand  is 

the   pin  sii 

ability  in  an   iron  core  is  to  diminish  the 

gnetic  density  in  the 
path  becomes  high,  .■■  1  ned. 

In     practice,     it     is    much     simp]. 
quicker   to   consider   merely  the    fact   that 

a    certain    m 
density    in    a    certain    material,    a    certain 
number    of    ampere-turns    must     i 
vided   in   the   1  /,    ;„,-/, 


7777  T 


li-i i- 


M  \i.\Kr    with    SMALL 
AIRGAF 

as  indie 

had  a  c 
if  the  c 

annealed     -'■  .     in    it 

would    vary    in    dim  I 
ampere  ■ 

reached    something    like    50,000    Ii 
force  per   square   inch   of  . 
tion :    then    an    incre;  10    per 

cent,    in    the    ampere-turns    of    the    coil 
would    increas.  tic    density    in 

the  core  only  cent.      As  the 


NETIC   LEAK 

\lh,   and 
material    that 
:    the    entire    magni 
cuit.     To   illustrate.   Fig.    18  repn 

type    in    which 

1  by  the  winding  is 

is  a  gap  between  the  poles.  Fl 
to  produce  a  given  density  in  tie 
a  certain  number  of  ampere-tui 
inch  lei::  •  ill  be  requin 


■ 

nple,   thai   the 

ot  the  yok 

I    '"■»"•  suPP°se 
,    its    polar    ex- 
■  g,  that  the  dis 
re  in  the  yoke  was 
.  a„d  that  the  length  of  the  air- 
inch.     If  a"  of  the  flux  in 
the   yoke   and 
ind    if    the    density    in    the 
a0oo   lines   per   square   inch, 
that    it.    tin-    airgap    would    be    I 
and   the   density    in    the    yoke    would   be 
30.C*"  iua  re  inch. 

f  60,000  ...  soft 
mperc-turns  per 
iron  length;  to  produce  the  same 
in    air    requires     18,708    ampere- 
.  r  inch  length  of  path.  an. 
duce  a  density   of  30.000  lines   per   square 
inch    in    cast    iron    requires    23    ampere- 
turns  per  inch  length  of  path.     Applying 


[>Q\VER  AM'  THE  ENGINEER 

1    1    lines  oi   1 
produced     b>     the     exciting     coils     pass 
through  the  yoke  and  the  airgap.     With 
;,„  actual  magnet  this  would  not  he  true 

because    magnetism    ca >    be    confined 

„.  any  particular  path  outside  ol  the  coil 
which  produce  it.  It  will  pass  through 
,ir    as  already  explained,  and  through  all 

othei  ">us     far    disc0V' 

\nd     like    an    electric    current,    ll     p: 

through  whi  °Pen  "'  "  '" 

inverse  proportion  to  the  resistance   (re 

lucance.   of  each   path.     Therefore,   with 

a  magnet  of  the  sort    shown  ...   Fig-  *■ 

part    of   the   magnetic    dux    produced   by 

the    exciting    coils    would    pass    through 

the  surrounding  air  hack  to  the  yoke,  as 

indicated   roughlj    by  the  dotted  lines  hi 

.,     and    the    density    in    the    yoke. 

therefore,  would  be  considerably  less  than 

,0.000   if   the    densin    in    the    cores   was 

60.000;    and    the    densitj    in    the    airgap 

no,   be  quite  60.000,  becaus,    some 

„,-    „,,    ,i„es    pass    hack    to    .he    yoke    Wlth- 

iut  crossing  the  gap 


these     figures     to    the    case    assumed 
come  out  as  follows: 

I  1594  turns, 

would   contain  3188  turn-   and   m 

total  Of  4782  ampere-turns. 


of    the    magnetic    flux 
where  i1   is  not  wanted  1 
called    "leakage,"    and    its    exact    value    .s 
extremely  difficult   to  calculate  or  even   to 
estimate      Onh    by  making  tests  of  actual 


December  7,  1909. 

Why   Use   a  Rheostat  in  the  Alte 
nator  Field   Circuit? 

B\   .1.  l     Latta 

Som«     months    ago    the    statement    w; 

.,,1    article    In     William    WeSte 
held    M    the    effect    that    cutting    out   rl 
sistance   in   the   rheostat   in   the   held  ci  I 
cuit    of    an    alternating-current 
lightens    the    load    on    the    1  *  iti  1        M 
was   criticized    in    the   October    26   numb 
|,j     I      \1.   Utley,  but   1   think  probably  M 
Wcstcrfield  meant  that  the  load  may  th 
be  lightened  if,  when  the  resistam  e  of  I 
alternator  Held     rheostat     is     reduced,    t 
exciter    voltage   is   also   reduced 
ting     in     resistance     in     the     shunt-Ik 
rheostat    of   the   exciter),    so   as   to   ke 
the     alternator-field     current     unchartgl 
and    if   this    is    what    he    meant,    his    Stat 
ment    is    entirely    correct    and    contains 
suggestion    of    considerable    value    to    1 
erators   of  alternating-current  generate 

It  being  true  that  the  exciter  1 
be  reduced  ill  the  manner  stated,  the  qui 
tion  might  arise  as  to  why  it  is  nco 
sarv  ,,,  use  any  rheostat  at  all  in  t 
field  circuit  of  an  alternator.  A  part 
answer  to  such  a  question  maj 
by  reference  to  the  curve  shown  ill  F 
,  This  curve  was  obtained  in  the  I 
lew  urn  manner.  A  shunt-wound  dire 
current  dynamo,  built  to  carry  -'4  •[ 
peres  at  125  volts  when  operated  at  f 
load,    was   run   without   load   and   the  fi( 


01      02      0.3      0.4      0.5      M      M      0.8      0.9      1.0      1.1      W      W      W      « 
Shunt  Field  Amperes 
FIG.    I.     N0-U0AD   EXCITATION    CURVE 


the  current  through  the  coils  would  have 

to  be 

=  ,'. 
3188 

amperes. 

Magnetic   Leakage 
The  foregoing  example  is  based  on  the 


apparatus  can  the  leakage  1"  a  o  named; 
therefore,  when  one  wishes  to  build  any 
electrical  apparatus  containing  a  magnet, 
the  magnetic  leakage  must  be  estimated 
from  results  obtained  with  similar  mag- 
nets or  else  ascertained  after  the  thing  is 
built,  by  actual   measurem 


Load  Amperes 
2      kOLTAGE   REGULATION    CURVE 

current  was  increased  by  nine  succes  e 
equal  steps  from  zero  to  the  value  nee 
t0  develop  a  pressure  of  140  volts  -1C 
the  brushes.  At  each  step  the  term  1 
volts  and  the  field  amperes  were  recor 
The  field  amperes  were  then  bud  on 
the    horizontal    scale    of    Fig.    I,   »»0 


Deccntlx  r  7,   i.)e>j 

long   the   vertical    scale.     Then    by 
.1     smooth     curve     through     the 
vertical    lines    .Ir.iwn 
trotn    the    measured    values      i    held    cur- 
rent to  mee:   horizontal  lines  drawn   from 
mding    values    of    the    voltage,    the 
was  obtained      Suppose  a  com- 
lounil  «  ennui   dynamo   of   the   same   volt- 
current    rating   had   been    used    in 
place  uf  the  shunt  generator  experimented 
un,  and   suppose    further    that   during   the 
nt    .1    rheostat    connected    in    the 
ircuit    of    this    compound    machine 
n    continually,    adjusted    so    as    to 
.    amperes    flowing    in    this    circuit. 
\    curve    would    have    been    obtained,    by 
terminal  volts  agairist   shunt-field 
is    in    Fig     I.    differing    from    the 
aii    only    in    that    the    volt 
rticular    value    of    shunt-field    am 
"uM    have    been    higher    and    the 
iidd    have    begun    to    approach    a 
■  ,1   direction    earlier       The 
m  pound    generator     is     mentioned 
'his   type   of   dynamo   i-   employed 
ly    to    excite     alternators. 
referring  to   Fig     i.  consider  what 
roold  happen   if  it   were  attempted   to  op 
is    24-ampere    generator,    running 
.in  an   exciter,   at   a    voltage    much    lower 
'    for   which   it   was   designed,   say 
Its.      Tin'    curve    shows   that    any 
rop     in     the     shunt-tielel     current, 
might    be    caused    by    a    variation 
the     contact     resistance     between     the 
and    the    commutateer.    would    be 
nied    by    a    much    greater    elrop    in 
•  "Its  than    if   the    same    variation 

iccurred  with  the  exciter  running 

<  in   the-   other   hand,   if  the 

Id  current   should  be  given  a  sud- 

•    increase,   as    it    might    ■mring   a 

n     ri ~e    in    the    excite  r    -|"  '  d,    fot 

\ample.    the    resulting    rise    in    terminal 

lid  be   relatively   very   rapid.    Ob 

then,    unless    some    automatic    ap 

like    the    Tirrell     regulator    were 

I,   it   would   be   practicall) 

old  the  voltage  of  the  alternator 

ith  the  exciter  running  at  so  low 

nirse-    the-    volt 

■  '<•   alternate >r    would    teml    to    vary    with 

riation    .it'    that    of    the    exciter. 

'     appears     that     for    satisfactory 

sufficient   resistance   would   have 

1  be   placcil    in    the-    alternator-field    cir- 

it  to  make  it  possible  to  run  the  exciter 

ithout    causing    the 

tit   of   the   alternator   to   become 

npplied 

ternator-lield    rheostat       Running 

this    rheostat    cut    in    than 

sary    tee   keep    the    exciter    voltage 

load    on    the    ex- 

ter  than   need   be,   and   therefor     results 

1  ergj 
When  a  Tirrell  voltage  regulator  is 
'•I  it  is  generally  best  to  work  the  ex- 
tr  voltage  on  the  steeper  part  of  the 
The  regulator  acts  con- 
.  and  give^  the  best  results  when 
•   exciter   is  thus  operated. 


POW  ER  AND    1II1-;   ENGINEER. 

dilion    introd  Iditional 

necessit)  foi  tin  use  ol  alti  it 
rheostats  may  be  mentioned  I  ■ 
many  electric  plants  two  or  n 
temators  are-  supplied  with  field 
ir.. m  the   same  exciter  or   from  busbars 

on  which  exciters  are  run  in  parallel.  In 
such  cases  it  would  be  impossible  t>. 
change    the     1  n,     alternator 

without    changing    that    ol    ..II    of    them    if 
each    of    these    machines    eliel    neit    have'    a 
lei    circuit. 
Speaking  of  exciters  reminds  me  of  a 

former   experience    with   one-  of  these-    that 

if  interest  in  this  connei  tie  m  Be 
ing  called  into  a  plant  once  to  "doctor" 
an  exciter  reported  to  be  behaving  badly, 

I    found    the    engineer    at    the-    switchboard 

considerable    perturbation 

he    could    not    hold    the    ele-sjreil 

voltage  on  an  alternator  he  was  running. 

lie  li.nl  cut  till  the  resistance-  out  of  the 
exciter  field  rheostat  ami  me>st  of  it  e.ut 
eef  the  one  iii  the  alternator  field  as  well. 
Every    attempt  it    OUl     more    of    tin- 

latter  resistance   resulted   in  a   elrop   ill    the 

alternator    voltage,      lie-    was   advised    to 

turn  nieire-  resistance  in  the  alternator 
f'clel  rheostat,  and  when  he  did  this  the 
voltage  reise-  to  nearly  the'  desired  value 
and  remained  quite  Steady,     l-'.xan 

id  that  the  exciter  was  an 
interpole  machine   having   '• 
windings,   one-   of   these   being   the 
series     winding    of    a    compoundcel    gen- 
erator and  the  other  the  winding  on  the 
auxiliary    poles    for    the    purpose    of    im- 


that    not    m. >re-    than  -  rj 

b«    taken    from    the    niacin.: 

iwn  I  he  reason  t.  1  this  1.  that 
•    to  e,et   a   largci    1  urrcnt   in   the 

le.ael  circuit  than  105  amperes  the  load 
' 

much  that  practicall)  all  thi 

erated     in     tl  would     Row 

through  .the   le.ael.   leaving 

Id,    which     is    111    parallel     with    the 

■  small  as  t,,  allow  tin-  voltage 
to  drop  rapidly  t •  >  zero  in  the  manner 
shown.       In    tin-    case    of    the    exciter    inst 

referred   to.  resistance   had   been  cut  e.ut 
of   the   alternator   field    until    the 
was  operating  in  the  neighborhood  of  the 
larked     /'    em    the    curve        No 
larger  current  could  be   obtained   from  it. 

as    the    ..!: 
could    be    laid    off    f..r    awhile    tl 

ted,    and 

there   was   no    further   trouble. 


Comparative  Coal  Consumption   of 
Naval   Boilers 

The  recent  cruise  of  the  battleship  fleet 
around  the   glol  une   interesting 

figures  relative  te.  the  coal  consumption 
of  the  diffen  nl  typi  s  of  naval  boi 
commission,  Figures  for  the  home-  run 
are  m  t  at  hand,  but  the  total  en. sump- 
tion of  the  vessels  while  running  in  com- 
pany from  San  Francisco  to  Manila  are 
given  in  the  accompanying  table.  B 
serving    tl  umption 


lOMPARATIVE  COA]    CONSUMPTION  Ol     WAVA]     BOILERS 


Connecticut 

Kansas  1 

Louisiana  I 

Uinnesota 

Nebraska 

Rhode  island 

Vermont  J 

( leorgia    .  .  I 

Virginia 1 

1 

■ 
Kent  inky 
Illinois 
Wisconsin 


Tons 


Working 

Pound  ItllKe- 


\'.  erage  (  '1  ..1 1 

Consumption. 


ejumpl  Ion  it. 
duced  to 

1  on 


15,000 
12,500 


Thornycroft 

Double-ended 

Si  otch 
Single-ended 


5.873 


oportion  in 


-thirds  in.' 


proving   commutation.      The   machine   had 

nnected    up   in    such    a    way   that 

the    shunt-field   and   the   main    series-field 

windings  were  in  opposition  :  that  is.  they 
-king"   each   other.     This   would 
probably    have    caused    the    exciti 

[ail  entirely  if  the  interpoles  had 
not  been  aiding  the  shunt  field. 
the     machine     had     somewhat     thi 
acteristics   of  a   shunt  dynai 

The  curve  of  Fig.  2  was  drawn  by  plot- 
ting the  terminal  volts  of  a  shunt-wound 
dynamo  against  the  load  amperes  It  is 
clear    from    an    inspection    of    this    curve 


to    a    common    I.asis.    it    will    be 
pped  with  Bah- 
cock  &   Wilcox   boilers   burned   the   least 
coal.     The    saving    in    coal    ovei 
using  Xiclatissc  boilers  was 

ing  Thornycrofl  boilers,  878  tons 
•  \er   the   vessels   equipped 
with    See  itch 

three  months' 
and  the  same  proportionate  saving 
ral  years  would  redu 
siderably  the   naval  expenditure  for  coal. 
Burnine  mid  also  increase  the 

steaming    radius    of   the    vessels. 


I'i  »\\  ER  AND    IN 


:\GINEER. 
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Practical    Letters    from     Practical     M 

Don't  Bother  About    the    Style,    but    Write   Just    What    You  Think, 
Know  or  Want   to  Know    About   ^  our  Work,   and   Help  Each   Other 

WE     PAY     FOR     USEFUL     IDEAS 


en 


A   Broken   Bedplate 


engine, 
ry    interestii 

riber,  I  am  much  interested 
in  the  correspondence  department,  and 
«i  ulil   be   pit  expert 

opinion  as  to  whether  or  not  some  other 
■    to   have   given   out    first. 
It  was  a  Corliss  engine,   16x36,  direct- 
connected  to  a  generator  running  150  rev- 
per  minute,  and  for   six   months 
trrying     about     half     load 
showing  any   signs  of  weakness. 
It  was  decided  to  put  on  metallic  packing, 
and  it  was  bought  from  a  concern  whose 
representative   took   the   measurements. 
The    engineer    bolted    on    the    packing, 


BROKEN'    BED    AND    C\P 

leaving  the  old  gland  in  position,  solid 
against  the  cylinder.  The  old  gland  was 
not  removed,  as  the  man  who  measured 
for  the  packing  provided  for  it  remaining 
tight  against  the  cylinder.  After  the 
metallic  packing  was  in  place,  the  engi- 
neer neglected  to  turn  the  engine  over 
by  hand  to  learn  if  the  clearance  was 
sufficient.  He  turned  on  the  steam,  with 
the  result  that  on  the  first  half  stroke,  the 
inst  the  pack- 
'.  and  broke  the  bed  clear  through 
ketch. 

The  fracture  showed  that  the  casting 
was  very  poor  at  that  point,  and  the 
thickne:  inches. 

If  the  engine  had  been  properly  de- 
not  the  crank  pin  have 
been  cut  off  or  at  least  sprung  fit  proved 
to  be  dead  square  after  accident)?  Or 
else  the  connecting  rod  sprung?  As  near 
as  we  could  measure,  the  clearance  was 
short  by  about  1/16  inch  to  li  inch. 

I  would  like  to  hear  from  some  ex- 
perts or  designers  on  this  point.  I  be- 
lieve  the    frame   should    have   b< 


ciently  heavy  to  withstand  this  shock,  par-  would    indicate    the    loss   of   ammi 

ticularly  as  there  was  only  the  momentum  heavj     purging    1-    verj     little    while    the 

of  a  half  turn.  large     amount     of     foreign 

1).    A.    Jamison.  greatly   increases   the  capacity   of  th 

Providence.    R     1  chine,   permitting   a   lower   absorber   prcs- 

sure   and    consequently    lower    brim 

peratures. 

Experimemt    on    Refrigerating  Lewis  C.   Reynolds. 

c  Willard,   X.   V. 
oystem 


The  permanent  gases,  which  form  in 
a    refrigerating    system,    can    be    removed 

in  two  ways.  l.\  burning  and  by  permit- 
ting them  to  escape  under  water.  The 
former  method  is  only  applicable  when 
combustible  gasc-  have  accumulated  to 
quite  an  extent,  and  when  they  are  burned 
down  to  a  point  where  it  i-  difficult  to 
maintain  the  flame,  further  purging  must 
be    done    under    water. 

This  is  done  by  attaching  a  flexible 
lube   to  the   11  id    allowing  the 

gas  i"  escape  into  u.itir.  where  the- am- 
monia will  be  absorbed  and  any  foreign 
gasi  -  will  bubble  up  and  break  at  the 
surface.  With  either  method  some  am- 
monia will  escape  into  the  room,  and  its 
pungent  and  far  reaching  odor  might  lead 
to  the  belief  that  a  considerable  loss 
was  taking  place.  Experiments  conducted 
by  the  writer  prove,  however,  that  such 
is    not    tile    rase. 

In   preparing  t>>   purge  the   system   the 

liquor    in    the    generator    was    allowed    to 

boil    out    until    it    tested    about     10    degrees 

Baume    and    in    this    weakened    condition 

was   circulated    through    the   absorber,   the 

u     valve    In  Under 

onditions  the  ammonia  gas  above 

[uor    in    the    absorber    was    more 

readily    absorbed,    and    to    further    assist 

'he    liquor    was    allowed    to 

iiderably    above    its   normal    level 

in    the    absorber,    which    compressed    the 

gas  above  it. 

The  purge  valve  was  then  opened  and 
the  gas  ignited:  as  the  flame  died  down 
until  it  was  with  difficulty  kep,  lighted,  a 
rubber  tube  being  attached  and  led  to 
"iit.'o-iing 
cold  water.  A  two-quart  wide  mouthed 
bottle  was  filled  with  water  and  inverted 
in  the  jar  in  such  a  way  that  the  bubbles 
of  air  and  foreign  gas  passed  up  into  the 
bottle,   displacing  the   water. 

After  purging  in  this  manner  for  sev- 
eral hours,  the  odor  in  the  room  was 
very  slight  and  the  density  of  the  water 
was  only  raised  3  degrees  Baume.    This 


A  Motor  Trouble 

I  was  sitting  at  my  desk  the  other 
morning  awaiting  traveling  orders,  when 
the  boss  came  in  with  the  morning's  mail, 
lie  handed  me  a  letter  saying,  "I  think 
you  had  better  go  over  and  see  these 
people."  I  read  the  letter  which  was  a 
complaint  against  one  of  our  motors;  the 
trouble  being  that  the  shaft  in  the  pulley 
end  bearing  was  repeatedly  running  hot. 
They  had  tried  different  lubricating  oils, 
but   with   no  success. 

I  looked  up  the  motor  order  and  found 
that  it  was  a  40-horsepower  shunt-wound 
220-volt  constant  -peed  machine  for  driv- 
ing a  line  shaft,  and  had  been  supplied 
only  a  few  weeks  previously.  The  report 
from  the  shop  test  -aid  everything  had 
been   O.   K.  on  a  six-hour  full-load  test. 

I  went  down  to  the  customer's  works 
and  was  shown  the  motor.  First  of  all 
I  inspected  the  belt  drive.  This  was  at 
a  reasonable  angle  and  tension,  so  1 
cancelled  that  idea.  The  electrician  re- 
ported to  me  that  every  time  it  had  rur 
hot,  they  had  inspected  the  oil  well  anc 
found  practically  all  the  oil  used  up;  ir 
fact,  they  had  regularly  been  tilling  it  U[ 
on  an  average  of  more  than  once  a  day 
This  sounded  as  if  someone  were  playinj 
a  prank  on  the  motor,  so  I  sat  down  t( 
await   developments. 

The  in-  tor  was  in  the  corner  of  tin 
-hop.  with  its  commutator  end  against  (h< 
end  wall.  Xext  to  the  pulley  end  was  : 
fan.  The  inlet  of  the  fan  was  practicalr. 
opposite  the  motor  bearing,  and  what  witl 
the  suction  of  the  fan  and  the  moto 
pulley  and  belt,  there  was  quite  a  drafl 
I  tore  up  a  piece  of  thin  paper  into  iina 
pieces  and  dropped  them  down  bctwee 
the  pulley  and  the  fan  inlet,  the  resu 
being  that  they  were  drawn  into  the  fat 

I  called  up  the  electrician  and  askc 
him  if  he  bad  noticed  at  any  of  the  time 
when  the  fan  had  been  stopped,  that,  ill 
motor     worked     satisfactorily.     He    sai< 


December  7.  1909. 

Well,   now     yon   mention    it,    1    believe   it 
>a\  "     Tins   statement    was  con- 

fnned  b)    one  of  the  men 
I  then  suggested  to  him  that  the  trouble 
,as  being    caused    by    the   current    0.1    air 
the    fan    passing    through    the 
iring    ami    drawing    mil    the    nil 
:.mi    the    oil    well.        The    air    inl 

\    using   a   branch   elbow,   and   no 
trouble  lias  been  experienced. 
Willi  \m    II  vrgri 
Sheffield,  Eng 


Emptying  an  Oil  Barrel 


ere   i~   a    good    scheme    for    emptying 

>il  barrel   where  there   is  no  pump  and 

barrel  cannot  be  lifted   up  to   a  level 

the  tank      Connect   a   pipe   into  one 

i   of   the    barrel    near    the    lower    edge 


M  HKMK   F'W   EMPTYING  OIL    BARREL 

another    one    up    from    the    b 
down   into   the   oil    lank        1  lien    put 

ehy  pressure  on  the  pipe  in  the  head. 

•h  will  force  the  oil  into  the  tank. 
oil.  being  lighter  than  water,  will 
on  top  and  the  last  drop  he  forced 
The  connections  must,  of  course,  be 


Eugene  L.  Griggs. 


\llston.  Mass. 


What    Made    the    Difference? 

time  it  became  necessan    I 
Ilx24-inch  slide-valve  engine  with 

the   flywheel 
weighing     about     15.000    pounds 
flywheel    of   the    slide-valve   en- 
iu'd   only   1500  pounds.   Tl 

for  turning  a  portion   1  f 
:    mill  and  the   indicator   showed   it   was 
lit   65   horsepower,   although   the 
•  not  as  steady  as  was  desired, 
setting    up    tl  was 

;h    additional 
ake  a  total  of  ioo  horsepower  on 

anges   were   made   ill    the   ' 
»      pulleys,    taking    the    additional     ma- 
im   another    engine    and    belting 
the  shafting  driven   by  the  Cor- 
,;    the  power  required  to  drive  these  ma- 
ing  ,55   horsepower. 
he   engine    was    started    and    diagrams 
ich    figured   but   65   horsepower : 
load    which    the    old    ltx-24-inch 
He-valve  engine  indicated   before   it   was 


row  ik  \.\n  mi-:  engineer. 

d   more  machines   added  to 
How    could   thi 

E     1 


Home   Fire   Protection 

Whether  it  is  due  to  the  f 

n  has  resulted  in  the 
allowance  in  policies  of  amounts  perilous- 
ly   near    actual    values,    or    to    pure    hap-  ■ 
hazardncss,  thai  the  plain  owner  or  man 
ufacturer  does  not,  as  a  rule,  sj  sti 

uard  his  propert)   from  fire,  1  am 
«     will    deny. 
.  that  the  mi  ilants  are 

:  with  rcdiculously  inefficient  tire- 
fighting    apparatus.      In    cities    it 

course,  customary  to  depend  upon  the 
regular  lire  department.  That  this  is  a 
'ned  policy  will  usually  l>e  ad 
milted  by  the  owners  as  well  as  everyone 
else  and  yet  nothing  definite  i-  done  to- 
ward preparaii.  11  for  the  unexpected. 
The    power-plant    engineer    is    perhaps 

who  can   do  the  most   toward   im- 
proving  home  n,   as   the   giv- 
larms,  supplying  of  pressure,  etc., 

belong  to  his  department.  More  often 
than  not  it  is  through  thoughtlessness 
that   the   management   has   not    taken    Steps 

to  protect   the  plant,  and   when   Ibis   is   (he 

case  the  engineer  can  easil)  convince  li i > 
superiors  by  means  of  figures  and  con 
Crete  data  on  the  cost  of  a  lire  pump, 
proper  piping,  hydrants,  hose  and  other 
equipment  Often  the  power  plant  is  al  ■ 
read)  tht  pi  ssi — r  of  a  pump  of  the 
capacity  required,  in  which  case  it  is  only 
necessary  to  arrange  piping  for  quickly 
diverting  to  deliver)  to  the  hydrants 
about  the  plain.  The  only  trouble  with 
rse  is  the  fact  that  a  pump  of  far 
II  a  capacity  is  apt   to  In-  chosen. 

Mo  boiler  feed  pump  already  in   tl 

no  matter  how  large,  should  be  used  for 
this  purpose,  because   it   is  a  pari 

boiler    equipment    which    is    itself    used    to 

furnish    steam,   and    although   there   may 

•    boiler    feeding    this 

pump    is  ailed    upon    in 

emergency  or  it  would  not  be  there. 

One  of  our  large   railroads   has   saved 
itself  considei :  1  ars  b) 

systematically    protecting    it' 

terminals  at  different  points  by  the  means 

h   workman  about   •'■■ 

is  a  volunteer  fireman  and  is  assigned  to  a 

company.     Hose   carts   and    hose   with   its 

adjuncts     are     furnished     each     company. 

Fire  chief-  are  elected   by  the  men   them- 

■    each   shift  :  niiilit    and   day. 

npany    lias    its    captain    reporting 

fief.      To   keep   up   the    inti 

the    men.    a    drill    is    called    at    mil 

intervals    during    working    hours    by    the 

of  the  powrr  plant  or  the  master 

mechanic.     Each     company     is     carefully 

timed  and  mistakes  are  checked  up.    The 

distances    run    are    measured    up    and    the 

•1    the   bulletin   hoard? 


about   the   shop 

until   the  tune  of  the   next   drill, 

humiliation    of  the    li 

and   the    pride   of   the    win- 

Blucpi  pipe   and   hydrant    la) 

1  uts   are   also   kepi 

I   never  forget  tin  it 
whistle   signals   1-  also  carefull) 
ic    tune    the    engineer    has 

finished   blowing   the   first    whistle   i 

on    their    wa>    to   the    hosecart 
thcr  whistle-  arc  counted  as 
the)    rut 
always  ready  with  the  pressure  as  he  has 

a    pump   which 

It    will    perhaps    appear    ■ 
would    be    lost    [0    the    company    ], 
so    many    men    from    work    to    the    drills. 
but    on  iideration    it    will    be 

seen  that  the  loss  is  negligible.  Thi 
aye  drill  lasts  less  than  five  minutes,  and 
frequent 
enough  to  keep  up  interest.  The  men  go 
hack  to  their  machines  refreshed  by  the  rim 
and    work    with    renewed    vigor.       I 

:    nt    a    force    ill 
emergency    are    only    to    he    con- 
jectured; they  may  be  of  enormous  value. 

I  F.     WllsoN. 

Chicago,   111. 


Uneven  Wear  of  Gas  Engine 
Piston  Rods 

During  an  observation  of  the  opi 

engines  extending  over  several 
years    and    of    several    maki 

d    many   cases   ,  f  .,], 
normal    wear  It    is 

ascribe  tin 

cause,   and    since    the   actual   cause   is   what 
I     am     particularly     interested     in,     I     am 
« ritine;    thi-    letter    in    the    hope    tf 
1  ther   ri  similar   experi- 

ences.   111,'n     write    of    them    ill    thi 
limns. 

The     wear     mentioned     occurs     on     both 
tiny     and     double-acting     engines, 
hut    is   perhaps  more   rapid   on   doul 

ines,    which    always    have    water- 
cooled    roils.      Most    of    this    type    have 
metallic    packing    in    the    stuffing    boxes, 
and    the    wear    seems    to    lal. 
the  limit   of  ring  travel  on  the   rod   and   to 

In    all    the 
have     noticed,     the     greatest     amo 

-  been   on   the  coolest    part   of  the 

For    instance,    in    a    double-actii 

dim    engine    in    which    the 

was   introduced    into   the   rod   through   the 

crosshead  or  just  back  of  it  and 

-  through  both  pistons  and  •  nt 
.f  the  tail  rod,  the  maximum  wear  was 
on    that    portion    of    tin     rod    next    to    the 

id  and  it  gradually  diminisl  - 
ward     the     tail     end.     where     there     was 
scarcely  any  wear.     The  wear,  of  course, 
occurred    only    on    that    part    of    the    rod 


-atio    10 
I 

the  hot 
In   hui  such   an 

my   this 

lL,  the  n  -   that   1   have 

been   unable   to   read   the   mi 

While    I    am    convinced   that    the    wear 

certain    inverse    relation    to    the 

temperature   of  the   rod,    1    am   also  quite 

sure  that  the  temperature  alone  has  noth- 

lo    with    it.      I    believe,    h 
that  a  >:  moisture 

from  the  ga>  in  the  cylinder  lor  from  tin- 
air  when  the  engine  i-  idle),  and  that 
the  rod 
if  the  prime  causes  of  wear. 
Whether  the  we!  r.  ..1  destroys  lubrication 
and  thus  indue  >r  not,  is 

question   in  my  mind,  but    1   am 
:nk  that   lubrication   is  not 
seriously    impaired. 

1    have   noticed  many   engines   running 
on    natural    gas   and    they    seem    I 

tircly     tree     from     this     trouble, 

which    would   naturally    lead   one   to   think 

stituent   of  produci 

iible    for   the    distribution   of   wear 

■  '..     I  am.  in  fact,  quite  convinced 

lhat    this    is    so.    and    am    also    convinced 

that  the  element  of  sulphur  in  the   ;;h  is 

the  trouble.  In  every 

le    under    my    notice. 

n    present   in 
phur  Seems  to  combine  with  the  moisture 
on  the  rod  to  form  an  acid  whi 
immediate    cause    of    the    abnormal     rod 
wear 

While  diameter    is 

• 
to  rem.  could  be 

I   have  been   running   almost   hot   water 

put  it  in  al 
and  in  such  a  quantity  as  will  keep  the 
. '  out  it-  entire 
length,  and  this  has  improved  matters 
greatly.  I  believe  it  has.  in  fact,  nearly 
eliminated  the  wear. 

Now.    what    I    want    to   k 
combination  iperature 

and   sulphur  in  the    _ 

phenomenon?      If   not,    what    is   the   cause 
.and   how   can  What   is 

the    proper    material    of    which 

if  then  ry   metal, 

:    course,    all    other    require- 
ment* ? 

If  buying  coal  without   sulphur  for  the 
producer  is  the  remedy,  wl 
when  a  supply  of  coal  containing  sulphur 
comes   to   the    plan* 
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the   sulphur    from   the   ga- 
dure   the    result    on    the    t 

If    it  to    remove   the    sul- 

phur    front     the     gas,     what     is     the     best. 

cheapest   and   least    troublesome   method? 
The  experiences  of  others   and  answers 

t.      the    above    questions     will     be     greatly 

1..    B.   Lhnt. 
Brewster,   N    Y. 


Temporary    Repair   of   Eccentric 

Strap 

i  mallj  come  in 
handy  for  fixing  temporarily  a  broken 
eccentric  strap,  n"  the  outside  edge  is 
!!,,:       Bi  nd    n    pie  i     of    wrought    iron   to 


I  leceniber  ~.  19c 

Oni     (lax    a    man.    who    bad    the   app  r- 
ance  of  bi  nig  a  "knight  of  tin 
along  and   stopped  at   the  door  and 
talking  he   remarked   about    smelling  a 
bearing.     So   1    told   him   that   I   had  I  1 
bothered     for     some     time     with     it. 
waited    until    -■hutting    down    time,    win 
took  the  rod  off  and   Mai  ted  to  scrape 
brasses.       \s    he    was    looking    around* 
-aid  he  had   run   a   locomotive  at  one  In 
and   thought   be  could   remedy  tin 
All  that  he  did  was  to  peen  the  pin  li  • 
ly    all    around,    and.    to    tell    the    trtttl  1 
thought    he   had    ruined    .1       II.     tl 
a    line    Tile    and    smoothed    tli<-    pin    up 
put   the   rod   "ii       Krnm   thai    lim 
pin   ran   as   "cool   .1-  a  cucumber"  on 
uiarn  r    pint    of    oil    even     livi     In  air- 
would    add    that    I    have    tried    tl 
trick    on    three     different     occasions    \ 
success. 

•    !•'.     K.\.\iioi.f! 
Xorwich,   Conn. 


Wrought  Iron  Strap 


TEMPORARY    REPAIR   ON    ECCENTRIC 

nd  holt  it 
on  as  shown  in  the  figure.  If  the  break 
is  in  the  strap  which  is  attached  to  the 
eccentric    rod.  -ill    have    to    he 

bored     for    the    holt-    to    come    through. 
Don't     forget    afterward    to    shorten    the 
i    m    b\     an  al    to    the 

thickness    of    the    wn  tight    iron. 
I      ! 
Alls) 


Peening  a   Hot  Pin 


A   few  chile   running  a   125- 

,vcr    engine     in    a    small     woolen 

mill.   I   had  a  crank  pin  that  could  not  be 

ol.       It    was 
and    apparently    true:    the    oil    holes    and 
channels  were  ample,  hut  I  Could  1 
oil   between   the   pin   and   br 

bearing    had    brass    lining 
thinking   I   could   help   matter-,    I    made   a 
set  and  filled  them  with  babbitt  metal,  but 

the  business,   I   asked  the  advice   of  one 
ilder  and   more   experienced   men. 
and  although  I  tried  several  kinds  of  oils, 
and      patent      lubricating     com- 
pounds,   it   still    ran   hot. 


Shaft   out  of    Line 

A  1200-horscpowcr  engine  broke 
high-pressure  crank  pin.  The  CI 
shaft  was  taken  to  the  shop  to  have 
new  pin  shrunk  in.  The  shaft  was 
in  a  lathe,  and  titter  the  pin  had  I 
turned  down  to  size,  was  taken  bad- 
the  engine  to  he  coupled  up.  Whil 
was  out  the  bearings  had  been 
to  alinement  with  a  piano  wire  and  fo 
all  right.  When  the  engineer  came 
lied  the  shaft  into  the  hearings  with  h 
1.  ad.  it  'was  i<<um\  that  they  would 
spot    fine    with    the    shaft    in    on, 

hit   would   not    show   g 1  markings  w 

the    -haft    was    rolled    half  a   turn    fart 
Although    tin-    did    inn    look    well,   it     ■ 
decided   to  couple   it    up    in    the   In 
the   shaft   would   come   to   its  hearings 
fore     long.      After     a     day'*     trial     Ml 
-team     the     bearing-     continued     to     I 
warm.      The    shaft     was    taken    out 
again    sent    to    the    shop    and    set    up   1 
lathe.     It  was   found   that   while  the 
pins  proved  up  all  right  with  tin 
A   and  li,  section  C  had  been  sprung 
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H.P.  [J 1 

-HAFT  OUT  OF  LINK 

1    liu.     about   0.004    inch.      After   C 
been     put     hack     in     place    there    was 
further  trouble   in   getting  the  bi 
to   run   cool. 

T.   II.   Heati 
Seattle.    Wash. 


Xever   lose   an   opportunity   to  comp 

the     -team     gage     with     the     safety    1" 
when  the  latter  blow-  off.     If  they  do   I 
agree,    ascertain    which    is    incorrect. 


December  .".  1909. 
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Subjects     Under     Discussion 

Comment.     Criticism    and     Debate    upon     Various     Articles,     Letters 
and     Editorials     Which     Have     Appeared     ,„     Previous     [«ue. 

BRING    "OUT       YOUR       IDEAS 


Exciter  Trouble 

>ilcr   ,n    lames    A.    Walker   in    the 
icr    J    muiiiIht,    is    in, kid    very    in- 
g   in  thai   Ik-  seems  to  have  baffled 
mpany   manufacturing   the   machine 
neral    ease    of   a    commutator    run- 
'   ran   I),    attributed  to  many  things. 
brushes    are    allowed    to    spark,    a 
linount  of  heat   is  generated   which 
quicklj    transmitteil    to    the   com- 
tnd    brushes.      Rut     Mr     Walker 
not    spark,    a    state- 
often     inaccurately     made.     By 
mean   that  a   brush   ma\    in-   sp.,rk- 
yet   such   sparking  not    1H-   visible, 
rring    toward    the    center    of    the 
■'    not    a-    a    fringe    at    th, 
.rking    results    in    the    pitting    of 
brushes.      An   easy   way   to   mak, 

-    to    determine    the 
erne     positj,,„s     of     the     brushes 
parking    is    just    visible,    and    then 
i"    a    position    midwav    between 
'sitions   thus   determined. 
there   ma\    he   too   much    fri,  tion 
!   the   brush   and   the 
I  >r     ilue    either   to   the    lack    of   a 
ibricant.    or    too    much    pr, 
'    on   the    brushes,   or   b.  th.      The 
m    easily   In-    overcome   by 
I    small    amount    of    vaseline    to 
'     of  the   commutator   whi 
is   in    motion,    using    a    soft,    lint- 
tor  the  purposi       (  If       urse  the 
much    pressure   is   very    easily 
by    relieving    som, 
in  the   spring   holilinj.   the   brusl 
•     Mr.   \\  alker,   liowevcr,    •• 
N  pressure  is  rel 

II    if   he    will    look    in    other   direc- 
the  cans,-   of  sparking,   a--   above 
tl.      this      latter      trouble      will      In- 
duced. 
U    I    take    it.    the    whole    commutator 
and    not    merely    a    portion    con- 
- 
le   latter    was    the    case    th,-    heating 
il.v  b(    attribul  I  t    that 

insulation    pla   i  ,1     b,  (ween    the 
J  -ectilivc  bars  had   broken   down 
ii    a    short-circuit    and    the    consequent 
"■•  of  a  heavy  local   current   in   th, 
■1  cited  to   these   bars. 

''other    quite    unlikely    source    of    heat 

''    is    in    the    faulty    solder- 

'nature  coils  to  their  correspond- 

"tator   bars. 

should  advise  Mr.   Walker  to  examine 

"■  -uachine   along   these    lines,    with    the 


possible  substituting  of  carbon  an 
ite    brushes     for    thi  „|    morc 

troublesome  graphite  brush.    I  he  end  plaj 
spoken    of    would    have    no 

heat      the      machine,      but      nierclj        ,11,, w 

'he    commutator    to    wear    dowi 

throughout     its     length     and     not     in     little 
hills    and    hollows   as    i.    so   often    tl 

Ions     G.     VIOXEY. 
Philadelphia,   Penn. 


How    Would    You    Do  It? 


knew  just  what  wires  were 
disconnected,  and  ih<  type  of  machine 
we  would  be  .,1,1,  ,,,  give  .,  better  reason 
as  to  th,  possible  cans,-.  ,.f  ,|u.  trouble. 
If  the  exciter  is  a  compound  wound  ma- 
chine, and  the  series  connections  are  car- 
ried inside  the  held  frame  to  their  con- 
nections, we  might  disconnect  all  other 
wres.  and  yet  the  fields  would  g, 
exciting  current  through  the  series  wind- 
ings, and  the  machine  would  generate 
with  the  armature-  short-circuited  on  it- 
self, and  the  wonder  won!,!  be  that  the 
machine  is  not  destroyed.  However,  if 
the  field  connections  are  all  broken!  it 
would  hardly  seem  possible  thj 
could   he   sufficient   residual   mag,,. 

Id    magnets    to   cause    any    i 
able   current  to  he  generated   in   the  arma- 
ture,   and    the    heating    could    hardly    be 
that    cause. 
I    should    suggest    that    the   most    likely 
explanation    is   that   through   oversight   the 
nnections    have    not    been    broken. 
lice,     tile    machine     has     Keen     gen- 
with    Other  connections    |>l 
''    might    bi  -    tin     troubli 

is    due    to    the    brushes    bearing    too    hard 
,,'i    the    commutator,    or    it    might    he    that 
'he    commutator    is   allowed    to    i 
dry.   although    I    understand   that 
brushes    do    not    give    trouble    due    to    this 

n    brushes, 
event   I   would  occasionally  try  the  appli- 

cotton    cloth,    lightly 
saturated     with     clean     oil.    to    the     com- 

1   w'i'1  ther  remedy,  namely, 

to  try  cutting  out  all  resistance  in  tin 
generator- field   rheostat,   and   leave   in   as 

much    resistnn  ■  ■  "<■    j„    the    ,-x 

citer-held  rheostat.  This  will  lighten  the 
load  ,,,,  the  exciter,  and  should  help  the 
trouble,    if    it  |e    jt,      | 

have  often  done  this,  especially  in  cases 
where  tin  exciter  was  too  small  for  the 
duly  required 

William   Westebfield. 
Neb. 


1  nder  this  title,  .Mr.  Heath  callsal 
'."  ""'  fac'  thai  if  nitrogen  were  removed 
'rom  the  air.  the  efficiencj  of  combus 
""•'  "onld  he  raised  considerablj  This 
,s  ,r"''  '""•  "'en  if  .t  were  possible  to 
*«  nitrogen,  the  combustion  with 
oxygen  alone  would  be  so  violent  as  to 
'"'  ia'»:osl  explosive.  Combustion  pro 
ceeds    ins,    as    rapid 

suppied.  I-,,,-  example,  ordinary  gun- 
powder  ,s  merely  a  mixture  of  carbon,  ,,, 
"'r  ".""'  of  charcoal,  with  saltpeter  which 
contains    a     1,-,,-ge    amount     of    available 

When   the   powder  is   ignited,   the 

"/Wen    ":    "'•■   saltpeter   is   liberal 
[he  result  is  that  the  combustion  is  „e,rl, 
instantaneous;  or  in  other  words.  .-,„  ex". 
1>1,  isii  ,n 

Another  feature  to  consider  would  he 
""  extreme!)  high  temperature  which 
"""M  "-esult  If  carbon  wen  burned  in 
oxygen,  a  temperature  of  about  I  ;.ooo 
ahrenheit  would  be  obtained 
temperature  would  greatl)  exceed 
''"'  temperature  of  the  Oxyhvdrogen 
flame    and    even    the    oxyacetyl 

ISed    for   welding    ir,,„.    I-',,,,, 
would     fuse    quickly    to    ,,ne 
mass    of    clinker.       There    is    ni 
a     great     economy     could     he     obtained     li- 
the uases  could  be  cooled  down  to  about 

Fahrenheit    as    they    .,,, 
duiarily    in    boiler    practice      Such    being 
the    case,    the    Hue    gases    would    carr 

only  about  6oo 

or    about    5    per    cent,    while    ther,     „. 
be   no   such   a   thing  a,    smoke   or   uncon 

up    t,,    aboul 

'-   cent. 
The   main    thing   l,,   |„-   kept    in    mind   is 
H   iw    -a  onld 
I  her,    is   „,,   practical    wa- 
absorbing   nitrogen   or   taking   il 
mixtu 

only  waj  ii  is  possible  to  get  rid  of  the 
nitrogen  is  to  absi  rl 

uch  as  barium  oxide  and  tl 
heating  in  ,1  when  th,-  oxygen 

i<  given  off.  Such  a  process  is  not  prac- 
ticable    for     supplying    oxygen     as     would 

ir  engineering  -i-,--.      \is,,.  if 

liquid  air  is  allow,-,!  to   stand,  tin    nitro- 

rapidly,    and    the 

liquid  remaining  is  very  much  richer  in 
oxygen.  However,  the  cos,  0f  making 
liquid  air  is  enormous  and  such  a  thing  is 
out  of  the  question.     [   think  most   engi- 


put  up  with  tl 

put   their 
,le  fields  than 

James  E.  Steely. 

Kerosene  in   Boilers 

John  il.  Hieber  asks  in  tl 

Why  did  the  kerosene  kr, 

...i  yet  when  used  again  later  not 

its   forming?"     It  is   sal 

that  the  kerosene  had  nothing  to  do  with 

throwing    down    the    scale,    which    was 

tempera- 

■      Mr.    Hieber's    treatment    of 

the  boiler  in  qu(  sti 

i   common  practice  with  many  en- 
the  "expansion   and  con- 
'  method  of  removing  sea 
and,  while  no  one  can  dis 
[t    it    is    very    effective,    still    I    con- 
sider it  very  harsh   treatment. 

L.    C.   Tucker. 

Newburyport,   M 

To  Determine  the   Value  of  a 
Water  Power 


POWER  AND  THE  ENGINEER. 

more  than   is   required   b)    the   town   in- 
■  two  and  a  half  times  as  much. 
<;.  II.   M<  Kn  w.w. 

Brooklyn,    N.   Y 


December  r.  [flj 


Some  Erroneous  Ideas 


UP. 


In    the    October     12    issue    there    is    an 
article    by    W.    T.    Ryan    with    thi 
title.     In  this  the  second  formula,  for  ob- 
taining   the    horsepower    availabl 
correct  and  is  not  used  in  the  same  form 
in    the   example    given    on    the    following 
page.     This  formula  is  given  as 
lj) 

and  in  the  paragraph  above  Q  is  staled  to 
be  the  discharge  in  cubic  feet  per  second. 
If  this  were  the  case,  the  denominator 
should  be  550  instead  of  33,000;  the  latter 
,ould  be  used  if  Q  equaled  the 
number  of  cubic  feet  per  minute  hut 
should  be  divided  by  60  when  the  second 
is  the  unit  of  time.  The  result 
this  formula  would  be  to  estimate  the 
wer  available  at  only  one-sixtieth 
of  what   it   really  was. 

The  difference  in  volume  of  the  stream, 
although  mentioned,  is  not  given  the  inl- 
and  unless   tin- 
is    undi  •  mistakes    are    liable 
rage   capacity   is 
d   only   the   minimum   flow   can   be 
'.    to    anyone    u-ing    the    power   or 
pplied 
In  the   last   example   the  total   energy   is 
given   a                         power   but   this  could 
only  be  obtained  by  generating  machinery 
with    an    efficiency    of    100    per 
the   case   of   electric   power   a-   mentioned 
here,    the    power   finally   paid    for   by   the 
consumer  would  probably  amount  to  only 
50  per  cent.  hat  in   the 
river,   the   rest   being   lost    in    the    wheels, 
generators,  transformers  distribution  sys- 
tem and  meters,  so  that  there  will  be  little 


September   1  t  issue,   Mr.  Hartley 
points  out   son  ^as,  and  "' 

subsequent  issues  his  critics  try  to  prove 
him   wrong   and   have   a   little   fui 
expense,  but  I  think  the  laugh  is  on  them, 

a-     will     perhaps     be     seen     when     we     get 
through. 

|„    tin     I  '  e,   Mr.    Clapper 

compares  an  imperfectly  fitting  sliding 
valve,  weighing  too  pounds,  to  a  perfectly 
plan'  and  a  lo.ooo-potind 
,,  top,  and  wants  to  know  if  the 
one  having  the  greater  weight  can  be 
moved  as  easilj  as  the  one  having  the 
least.  Well,  hardly,  but  who  said  it  could? 
Not    Mr.    Hartley,  did   he? 

ven  at  that,  if  bis  two  surface 
plate-,  "ground  to  a  perfect  bearing  011 
their  -eats"  had  a  film  of  water,  oil  or  aii- 
between  them  he  could  put  ten  times  10,- 
000  pounds  on  top  (if  they  were  strong 
enough)  and  move  it,  after  the  inertia  of 
the  mas-  has  been  overcome,  a  good  deal 
easier  than  he  could  move  the  valve 
under  discussi  m 

Jusl  to  prove  the  case  for  some  of 
the  boys  here,  we  took  an  old  -'-horse- 
power slide-valve  engine  and  blocked  up 
the  -team  and  exhaust  ports,  set  the 
valve  in  place,  put  or.  the  cover,  turned 
,  „  60  pounds  of  steam,  and  then  turned 
the  cylinder  upside  down,  when  we  heard 
a  thump  in  the  steam  chest.  We  then 
concluded    that    the    valve    had   not    been 

,und  to  a  perfect  bearing  on  its  scat. 
and    let    it    go    at    that. 

Let  us  look  at  the  cylinder-head  boll 
question  and  before  we  prove  ourselves 
right,  let  us  prove  the  other  fellow  wrong. 
Mr.    Uutcbins    says     (November    9)     tn 

stretch    a    spring    between    the    ends    of   a 
hickory   stick   and   we    will    see  that    any 
additional  pull  on  the  spring  put-  an  ad- 
ditional stress  on  the  spring;  (rue  enough, 
but    will    he,    or    someone    else,    tell    the 
audience  how  he  can  put  any  more   Stress 
,,n     the     spring     without      increasing     its 
and    when    the    spring    stretches 
what    become-   of   the    Stress    that    wa-    on 
the  stick'   In  trying  to  prove   Mr.   Hartley 
wrong,  he   ha-  proved   him  right,  in  that 
-no    extra    Stress    comes    on    the 
bolt,  until  the  steam  pressure  exceeds  the 
initial    ten-ion    in   the   bolt-."     In 
,  f  the'   -ti  1,   alone,   the   stress  on   it  bal- 
the  spring  when   the 
ay,   20  inches   long,   and   in 
,     of  the   hand   and    -tick,   with   the 
at   the  same  length,  the   sti 
the  spring  balanced  the  combined  stresses 
of     the     hand     and     stick,     proving     Mr. 
Hartlev    right. 

Let   us   put   the    stick   back   in   the    wood 
b  .at   gaskets,  and  the  metal 


under     the     nut     that     compresses    o.o-fc 

lid    take    a    look    at 
on    the    boiler,    or    the    piston-relic 
on  the  \\  estinghouse  engine,  or  1 
ing    bead    111    an    ice    machine,    I 
have    the   problem    before    us    in   practice 

ding   to    Mr.    Kenton    1  October 
the  incn  ""  ,,u'  '»",,s  is  1' 

1    to   the    increase    of    ste;i 
Mire,    which    i-    logical    to    the    are  1111. 
Within    working    limits,    the    com 
of   the   -pring-  in   these  appliance 
portional   to   the    ford    applied,     lb  lice 
the    initial    compression    of    the 
equal    to    1    inch    and    the   stress   equal* 

:cx> 'Mid-,   an   additional    -tie-,     ol 

pound-      due     to      steam      pressure     11 
shorten   the   spring   another   ',   inch; 
must   be   evident    to  all   who   car. 

If  the   disk   and   spring   must   be 
away  from  the  seat  in  order  to  re-i-t 
extra    1000   pounds,   it   must   have   left 
long  while  before  the  pressure 
t0    1000    pound-.      To    be    logical    it    n 
have    started  to  leave   the    seat   at    the 
indication    of    any     pressure    in     the 
inder.      But    the    fact    of    the    n 
that  it  did  not.  and  it's  a  goo,! 
the   fireman   that    the   theory   i-    « 

If  the  pressure  increases  the  stress 
the  -pring  (or  bolls  if  you  wish),  ' 
doesn't   the   spring   shorten   and   -bow 

In  practice  we  find  that  safety-v; 
disk-,  and  relief  valves  and  such,  ren 
on  their  seats  until  the  pressure  under 
disk-  exceeds  the  stress  on  tin 
or  bolt-  holding  them  to  their  seats, 
when  the  steam  pressure  exceeds 
holding  down  force,  the  material  hol< 
them  down  will  alter  in  length  and 
indicator   of   any   kind   will    -bow   it. 

If    the    steam    pressure    were    I 
vet  the   spring    altered   in   length  to  - 
an    increase   of    stress,    we    would 
spectacle    of    a    lesser    force    ova 
a    greater    force    and    that    sound      <■ 

erroneous. 

Albert  Ihlenfiei 

Cleveland,  O. 


On-  page   7.0.   L.    F.    Wilson   states 
be  agrees  with   Mr.   Ilartly,  regarding 
strain    on    a    cylinder  bead    bob.    but 
0f    bis    discussion    -bow-    that    I 
0f    the    -a. lie    opinio,,,    having    ideas    I 
gether  at  variance   with   the  condition 
thej    actually  exist. 

Mr.    Ilartly   -ays.   in   substance, 
additional    -train    is    set    up    in    the   1 
due  to  the  steam  pressure  in  the  cylu 
until  the  force  of  the  steam  act..: 
the  head    equals  the  force  with 
head  is  pressed  against  the  cylinder, 
force    tending    to    press    the     h. 
from    the    cylinder   will    then    ba 
force    tending    to   hold   the    head 
any    addition    to    the    pressure    tend... 
force    the    bead    off.    increases    the    - 
on  the   bolls.  , 

Mr.    Wilson    says    he    agrees   wrth 
Ilartly   in    this   idea,   but   states  that 
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if   iooo  pounds   wire   holding    the 
pinst  the  cylinder,  and  a   force  of 
■    10   of   the    strain   in   tin- 
linst   the   head   h\ 
:ii   the  cylinder,  that    this 
force    pressing    against    the    head 
relieve  tin    ioinl    of  a  correspond 
intiiii    of    pressure.      According    to 
now    tending    to   hold   the 
.    cylinder   is  <xxi  pounds, 
pounds    plus 
Bounds  of  steam   force  equals  tin- 
strain   ''t'    1000  pounds. 

of  the   steam   engines    I    have    seen 
lad    cast-iron     cylinders,    c 

I    stmls.    and    1    would    ask 

explain    how    a    force    of 

this   case,   "r  any   ordinary 

tual    engine    in    operation, 

esc    steel    studs,    or    com- 

he  iron  cylinder   head   so   that    the 

lieved  of  part  of  the  initial 

He    says    the    joint    betw  i 

r    head    and     the    end    of    the     cyl- 

■    relieved    of    an    amount    ol 

ding    to    the    force    of    the 

il    off. 

his  example,  the  si  c  were 

-mids,   the    joint    would   be    relieved 

of  the   initial    force,   but    the    force 

nn  on  the  holts  would  still  be   iooo 

This  is   Mr.  Wilson's  idea. 

r.ling    to    Mr.     Hartly,    the    strain 

ould    be    iooo   pounds,   be- 

the  steam    force   just   balances     but 

d   the   initial   strain   in   the 

Mr.    Wilson's     example     the     bolts 
actually    be    subjected    to    a    strain 

01  give  according  to  the  variations 

Ufl    pressure    exerted    against    the 

bat   remain    firm,    maintaining    their 

-train,    forcing    the    head    tightly 

the  cylinder  and  any  force  exerted 

id,    tending    to    force    the 

m    the    cylinder,    ill 

ilts,  and  the  two 

•al    strain    on 

'-ding    to    Mr.     Wilson'-    idea.    if. 
■  am  pressure  being 
id.    a    vacuum    exi 
a-    in    the    ease    of    a    con 
i     v.  i  mid   claim 
■       pressure 
a  he    outside    of    the    cylinder    head 
the    force   with    which   the 
I   against   the   cylinder   and 
e   strain    on    the    holts    would    be 

ding  amount. 
ch  changes  in  the  force  witl 
>  ler  head  is  pressed  against  the 
ix-  do  actually  exist,  as  Mr.  Wilson 
i  o  think.  I  would  like  to  know  how- 
been  able  to  keep  a  gasket 
''■<•    joints     and     keep     them     steam 


Seaweed   and  Condensers 

Mr.    M 

inside    tl 

while   it    will 
Ip  engineers  in   small   plants  does 
not    solve    tht 

Coast,   nor  anywhere   where   tin  v    are  dial 

ing    with    great    intake    conduits    for   the 

condensing  water  of  a  large  station,  and 

not    with    a    little    pipe   that    one    man    can 

I  the   water  and   put    hack 

the    strainer    has    to    be    cleaned 

times   in   a    shift    it    would 

be    well    I"    use    two   of   them    in    parallel. 

one-half   the   quantity   of   water 

each   they   would   \i<> 

longer  between  cleanings,  and  whi 

ing  the  othi 
serve  for  both.  If  the  cleanings  were  al- 
ternate, the  greater  amount  of  water 
would  pass  through  the  cleaner  screen 
when  it  was  returned,  and  this  amount 
would  increase  as  the  other  approached 
its  time  tor  coming  out.  When  the  lat- 
ter screen  was  returned  clean  it  would 
take  the  heavier  flow  relieving  that 
through  the  partiall;  1'  is 

possible  thai  this  could  be  worked  with 
parallel  screen  boxes  on  conduits 
siderahle  size,  hut  we  must  have  the  in- 
take screened  or  the  conduits  will  pack 
with  Seaweed  and  ^rass.  and  if  we  do,  th< 
growth  will  pack  around  the  screen  and 
keep   the   water   out. 

R.  P.  Adams. 
Vngeles,  Cal. 


rative  all  tin-  time 
carr)     the    steam    pressure    highi 

id    period   the 

1 1    three    t..    live    revolt! 

hi   the   whole 
I 
and  do  not    have   to   shut    down    fi 

I  am  inclosil 
and    would    like    air.  for    bet 

tering    them.       I     am    going    to    lower    tin- 
hack    pr<  0    that    will    help    u- 

I  his  valve  setting  has  helped  me 

vi  rv     much     and     1     hope 

will   try   it    out.      1    think   a   little   in 

would    '■■  thl     di.i 


Corliss  Engine   Valve   Setting 

running    my     iSx.to-inch    Corliss 
engine     too    revolutions    per    minute    with 

the    valves    set    a-    follows :      V\ 


" «mc*..  .v.  r. 

DIAGRAMS  WITH   GOVERNOR  OPERATING 


Harry  W.    Benton. 


land.  0. 


r:<;.   _'    DIAGRAMS   WITH    GOVERNOR    Down   ON 
THE   BLOCK 

on  the  center:  steam  inch  lap: 

valve-    line    and    line,    ami    with 

,i   valves 

j2-inch   lead.     With   the   g 

blocked   up   3/16   inch    the   head-end   valve 

trips  with  the  wristplate  at  full  throw  and 

the  crank-end   valve  knock-off  touches  the 

book,   hut   does  not  trip.     With   a  heavy 

load    I    block    the    governor    so    the    trips 


James  II    Rosi 


Milwar.l 


Twelve  Hour  Shifts 

liimeiit  on  the 
editorial.  in     a 

I    Power,  but 

n     >o   tired    w  hi  n    thro  igh    that 

1  like-  di ling  much  writing. 

engine 

in   summer  is  enough  to  take  the 

ambition  out  of  anyone  who  has  t>    staj 

in    them    twelve    hours. 

Many  good  engineers,  who  work  long 
•  nigh)  have  got  into  trouble  and 
!..-t  their  positions  Dv  trying  to  give  what 
their  employers  asked  for  -twelve  hours' 
honest  labor  per  day.  seven  da 
v.  eek.    ;_>    weeks    per   year. 

I  knew  an  engineer  who  was  di 
tor   sleeping  on    dulv        1  lis    turn 
of  thirteen   hours  at   night;   the   chief  en- 
gineer who  discharged   him  worked   about 

anil    I    havi 
si  en    him  'I    hours   at    a    stretch 

during  the  middle  of  the  day.      Ibis  is  not 
a  "knock"  at  chief  engineers  in   - 

example    of    "man's    inhumanity 
to  man." 

I  find  that  tin-  engineers  are  very,  very 
rare  who  will  acknowledge  that  they 
might  accident  while  on  a  long 

watch    at    night.      I    know    that    tl 
neer   is   very   rare    who   works    long   hours 
.t    night    and    i-    not    liabl 

ms  happen  to  be  just   right. 
The  present-day  engineer  win- 
to   hold    his    owii     and    meet    the   demands 
made  upon  him.  must  read  several  of  the 
ring  publication-,  and  keep 
up    with    new    mechanical    appliam 

In   many   pi 
to   he   handy   with   the   tools    of   al 
in    the    way    of    making    r. 

He    must     work    li  work    at 

■-. .irk    Sundays    and    holidays,    be 
■  Me   for  valuable  machinery,  prop- 
1   lives,   and   all   this    for   compara- 
tively  small 

\hou-  ngineers 

working  long  hours  get  fri 

in   which  they 


-mII    live 
ni    keep 
up   tlu  grind. 

,11  thi-.  there  arc  some  en- 

and   sonic   chief  engineers   who 

men. 

i  tinning    engineer    and    the    chief 

engineer  know  positivclj   that  a  man  can- 

!  service  daily, 

ami  keep  it   up  daj    after  day  and   week 

after   week.     Then    why   not,   "herald   the 

the    man    higher    up,"    and    call 

for  closer  consideration  of  the  engineer's 

duties,    and    something    may    be    done    to 

shorten   hi-   day,   and   lengthen   his   years 

of  usefulness. 

X.   i 
Mt.  Otiver   Station.   Penn. 


Cylinder  Lubrication 

We  have  .,  16x32  Nordbcrg  Corliss 
engine  in  our  plant  running  at  85  revolu- 
tions per  minute  on  tio  pounds  of  -tram 
pressure.  During  the  past  summer  u-c 
have  run  13  hours  a  day  and  have  used 
about  1 '  .■  pints  of  a  dark,  heavy  cylinder 
"il  per  day.  which  ousts  45  cents  per 
gallon.  1  find  that  the  valves  and  piston 
have  kept  in 
sired. 

My  practice  is  to  take  the  cylinder 
head  off  about  once  a  month  and  give  the 
cylinder  walls  a  coating  of  Make  graphiti 
mixed  with  cylinder  oil,  and  if  I  find 
that  the  piston-packing  rings  have  a  -harp 
edge,  I  round  them  off  a  little  with  a 
smooth  tile. 

11.  Jahnke. 

Milwaukee.    Wis. 


My  experience  with  cylinder  oil  is  as 
follows:  For  five  years  we  used  on  a 
i-'N.t'i     Bates  Corliss  revolu- 

tion-,   too  pounds  of  -team  pressure,    160 

running    10 
day,  one  quart  of  Capitol  cylinder  oil.  On 
a  12x12  Ideal  engine,  300  revolutions,   too 
running    24 
rl    of   the 
11    a    in 
by     10-inch     Worthington     duplex 
pump,    ro  nre.  run- 

ning  24   hours   a   day. 

14x20    Atlas 
engine,   130  re  ■  pounds   -team 

running 
Dne  quart  of  Capitol 
cylinder  oil  per  day.  On  a  10x14  engine 
—the  make  unknown— 260  revolution-.  80 
pounds  of  -team  pressure,  we 
quart  'f  , ),,  tw0 

Marsh    pump-.    ;    and    3    by   6   in 
• 
We  an 

1  last  to  125 
pounds  and  will  probably  hi  obliged  to 
change  to  a  higher  . 

With  a  less  quantity  of  oi]  the  Corliss 
engine   would   groan   badly. 
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Ideal  and    I0XIJ   engines  the   valves  rattled 
and  thi  ated. 

II.  W.  Rowley. 

Vlrian.    Mich. 

writing    my     last     letter    on    this 

subject    to    Power  eei 

I    have    visited    the    White    St.n 
"Oceanic,"    and     was    not     surprised    to 

learn  that  :n  this  vessel,  with  main  en- 
gines capable  of  developing  jN.cxv>  indi 
cated  horsi  pi  i\\  er,  111 1  1  lil  1-  used  for  in- 
ternal   lubrication     in    the    cylind 

\al\c    casing-;    the    pi-ton    rods, 
are   swabbed   every   half   hour  or   -..   with 
cylinder  oil.       Tin-   stroke  of  the  engine-   is 
0    feet,    revolutions    per    minute     aboul    78 

If  -taii-tic-  were  available  it  would  be 
found  that  in  marine  practice  the  use  of 
cylinder  oil  is  cut  to  a  minimum  or  en- 
tirely   ai  1  ided. 

Within  the  writer-  experience  there 
-i  - narine  en- 
gines that  would  not  run  without  a 
gi\  i'n  quantity  of  .,,1.  and  all  atti  mpts 
to  cut  down  thi-  consumption  had  to  he 
abandoned.  There  were  valid  reasons  for 
tin- .  Inn  :n  ilo  1  ipiuii in  of  some  engi 
1-  held  that  if  oil  i-  gi\  ,11  to  ., 
new  engine  ami  the  practice  kept  up  for 
a  little  time  an  appetite  for  oil  i-  created 
which  will  la-t  a-  long  a-  the  engine 
Engines  may  have  these  human  tendencies 
hut  the  writer  and  a  few  other-  would 
rather  believe  that  a  more  palpab  1 
-on  would  he  found  through  an  investiga 
tion  which  would  account  for  the  varied 
oil-consuming  tendencies  of  engines  of 
similar  types.  In  one  case  where  oil 
could  not  he  cut  down,  very  muddy 
water  wa-  used  for  feeding  th<  boilers 
and  it  wa-  found  that  the  lubricating 
properties  of  mud  had  to  he  increased  al 
the   expense  of  oil. 

Frank   II.  Williams. 

New     Haven,    Conn. 


My  a<  Under  lubrication  may 

v.     on,    .1    ,,i,i.  1     mi    this   discussii >n    a-    it 

..  discussion  on  oil.  We 
have  an  iNx.^i  Corliss  engine  driving  a 
railway  generator  When  I.  cami  here 
the  chief  told  me 
■o  gn ,-  the  engine  7  to  10  dri  p-  of  oil 
per  minute,  a-  the  engine  seemed  to  re 
quire  that  amount.  Then  at  times  oni 
of  the  valves  would  groan  and  we  would 
-top  the  noise  by  an  injection  of  oil 
via    the    hand  pump    route.      We 

1    pump    requiring     t    to    5 
drop-  per  minute,  and  a  boiler-feed  pump 

per  minute. 
Shortly  after  becoming  chief  engineel 
myself,  I  noticed  an  article  in  Power  re- 
ferring to  a  cylinder  grease  manufactured 
Ohio  I  ireasi  I  .ubi  icant  Company. 
!  opened  communication  with  tin 
pany  with  the  result  thai  I  shortly  had 
one  of  their  lubricators  on  my  engine  and 
a    supply  1  :    trial        \fter  about 

10    days    I    found    that    T    could    run    the 
engine   very   satisfactorily   with   two  drops 
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of  grea-e  per  minute      With  ii;, 

■  -  on  \    to   iill    i\vk  toe 
day.    bui    with    tin  ■. .    lilltfn 

other    day,    or    one  quartci     ,1-    nft 
has  also  become  a   rare   thing  to  he  th; 
valve    groan. 

Finding   that   the   grease   did  so  dl 
soon    had    a    luhricatoi     foi     each 
pump-,     and     -tailed     ening     1 
drop-    per    minute,    which    was    set   r 
chiced   to   two   per   minute. 

The     operation     of     all     the     lulu  11 
with     grea-e     i-     entirely      -.it i- fact  v    . 
both    the    management    and    mysel    ** 
had  been  using  a  30-ccnl    lubricating 
W.  A.  WaI 

Radnor,  Ohio. 

In  answer  to  your  request  for  ii  I 
tion  in  regard  to  cylinder  lubric;  • 
submit    the    following    data: 

In  mj   present   plain    I   have  one 
Corliss    engine.    24x48    inches,    tun  t 
65    revolution-    per    minute.      1    1 
quart      of     cylinder     oil,     fed     thn 
Rochester    lubricator,    ill    a    Ii 
and   about    two  tablespoonfuls   of  1 
each  day.   fed   through   the  hand  01 
1    have   tried   to   cut    down   this  am 
oil.    hut    the    condition    of   the    vah 
not    allow   it.   a-   a    very    small   deci  I 
the    feed    will    cause    the    valves   Mi 
a   peculiar   grinding   noise. 

In    another    plant    I    had    charge   1 
sisting    of    a     to1  ■    and    20!       by 
American    Ball    duplex    compound 
nial  ing  285  revolutions  per  minute 

lints    of   cylinder   oil    in    an     I 
hour"  run.     This   was    for   both   cj 
When     I     first    took    charge    the    t> 
oil     used     was    a    compound 
gave   considerable    trouble    in    the 
an   open   heater  being  used.      After  I 
ing  to  a  straight  mineral  oil,  so-ca 
got    rid    of    1110-1    of   the    boiler   trn 

In    another    plant    where    1    had   I 
under  a  chief  who  did  not  bi  [ii 
ing    the    oil    men    rich,    we    had   an  ■ 
ii-   11   1. Mine  engine  making  85  re\ 
per  minute.      We    fed   two   dl 
cylinder    oil    per    minute,    and    aftei 
year-'   service  the   surfaces  of  the 
and    valves  were   in   lirst-cla- 

Some    four   year-    ago    if    was   11   - 
fortune    to     sec    the     inside    of    1 
hide  r-    of    a    compound   yacht    eng 
never  had   a   drop   of  cylinder  oil 
or   graphite,    and    I    must    say  they  ■ 
good — as    smooth    as    glass,    with 
finish    and    not    a    scratch    or   anyt   ■ 
that    -ort    on    their    surface-.     Tin 
had    been    ill    use    about    four    ye; 
made  two  trips  to  F.urope,  one  to   "" 
and   had  traveled  up  and  down  tl  ■ 
fiv,    or   six   months  every  year.     I  <| 
see  the   valves  or   -eats,  but  the 
informed    me    that    they  Were    in    I 
good   condition.      He   wa-  a  firm   l,e 
ill   not   using   oil    in   his   main   engi 
did   use   it   in   all   the   auxiliaries,  W 
ing   his   small    vertical    electric-li  I  I 
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Ifd  him  win  11  was  he  used  oil  in 
I .  electric-light  engine,  and  not  in  his 
A  engine,  but  he  could  give  no 
•»-y  reason,  and  it  one  vertical  engine 
..in  from  the  same  boilers  can 
^^^Bnt  oil  111  cylinders,  I  cannot 
•  hy  another   has   to   have   it 

W.  1 
rnklin.   Mass. 


nil  y.  mr  editorial  request 
jmiation  on  cylinder  lubrication. 
the  following  as  practised  in  the 
E  which   I   have  chai  - 

gh-speed.    automatic,    par- 
lanced    slide-valve    engines,    r6xi6. 
.   J50   revolutions   per   min- 
mds. 
One    high-speed,    automati 
slide-valve       engine.       14x16.       I  J? 
-  1    revolutions    per    minute. 
tf  per    minute. 

ross-compound.         Meyer 

11  cSMirv    \  alve    balanced  I . 

horsepower. 

per   minute,  one   drop  per 

■  indeni-compound,      piston 
I   iS  hy   l8  inches,  go 
IK    revolutions    per    minute,    one 

is  the  best  obtainable  in 
is  a  high-grade  mineral 
"hydraulic"      lubricators 

:n   noncondensing  on    115 

- 

iey    possibly    could 

-.  horizontal  tubulars.  have 

■vater  is   muddy  and  alka- 

steani    main    is    1.  w    and 

1  he  boilers. 

i   and  this  is 

main    between    the    b   ilers 

.n'ne.      At    times    the    trap 

e   the    water    from    this    separator 

a  liter    tor    several    minutes 

asioiially    the    high 

extreme    end    of    the    main 

enough   to   make    us   think 

ids  are  about   to   leave  us. 

cylinder   in    the    plant    is    in    tine 

the   valves  and   seats  of  the 

Ijr     balanced"     high      speeds      (a) 

hie    cutting,    although    the 

>r  cards   show    them    to   In 

and-  <  hi     are    belt    con 

rators.      Engines    (cl    and 

connected    to    two    two-stage    air 

cl     being    of    the 

pe     with     receiver     beneath 

trap    or    drain — and 

the  "straight-line"  type   with    re- 

r  the  cylinder.   The   valves 

drag    heavily.    no    matter 

'  "h  oil  is  used,  and  are  badly  cut, 

ing.   with   one-fourth   cut- 

<!ng,    steam    admission     for    prac- 

'•ill    stroke;    while    with     ( c)     the 

'•r   has    run    at    one   drop    in    two 
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minute-    foi     several    hour-    with    1 

of   insufficient    lubrication. 

With    all    three    compressors    ami    two 
1  ds  running  approximati  i 
22  hours  per  da)   and  ever)   day,  the  two 

ing   used  altcrn.it.  I) 
rel   of  cylinder   oil   lasts  a   month 

l.u: 

lu   the   light   and    power   station    where    1 

am  now   employed  we  have  three  engines 
UMiig    oil    as    follows 
New   Brown,  16x36,  125  revoluti 

minute,  force  feed  lubricator,  single  feed 
piped  into  the  steam  pipe  JO  inches  above 
the  throttle  Ibis  engine  is  using  Harris 
high  pressun  valve  oil.  10  ,lr..ps  to  the 
minute.    1 '  s   quarts  run. 

Harrisburg  Standard,  cross-compound, 
10  and  28  bj  18,  -'oo  revolutions  per 
minute, 

cylinder,  the  oil  entering  just  above  each 
steam  chest.  On  the  high-pressure  side 
Harris  high  pressure  valve  oil. 
jo  drops  per  minute,  l-'i  quarts  per  10- 
hour  run:  on  the  low-pressure  side  (vac- 
uum) Ranis  oil.  feeding  20  drops  per 
minute.    I '4    quarts   per   19-hour   run. 

Ball,  0x1  J.  300  revolutions  per  minute, 
hydraulic  lubricate  r.  the  oil  entering  the 
steam  pipe  15  inches  above  the  throttle. 
using  (vacuum)  Porno  oil.  8  drops  pei 
minute,    1    pint    per   6-hour   run. 

The  boiler  pressure  on  all  is  from  100 
to    no  pounds. 

I  have  had  two  interesting  experiences 
with  cylinder  oil  on  Xew  Brown  en- 
gines   and    will    relate   them    lure 

On  a  IJX34.  90  revolutions  per  minute, 
there  was  a  double-feed  hydraulic  lubri- 
cator, the  oil  entering  the  top  of  each 
steam  -valve  chest  Two  drops  per  min- 
ute were  used  on  each  feed,  using  I'i 
iklin  oil, 
made  by  W  A  Wood,  Bosti  n.  A  force 
feed  lubricator  was  put  on.  single  feed, 
entering  the  steam  pipe  16  inches  above 
the  throttle,  ami  the  oil  ■ 
to  a  pint  per  day  and  better  lubrication 
secured.  The  steam  valves  of  ; 
Brown  arc  very  sensitive  to  a  change  in 
lubrication  and  I  had  to  give  the  dash- 
ire  compression  at  once-.  The  cyl- 
inder also  showed  up  better.  The  steam 
pressure    was   80    pounds. 

The  other  experience  was  with  a  New 
Brown  tandem-compound  17  and  33  by 
48,  07  revolutions  per  minute,  running 
iurs  every  day.  From  7  a.m.  to 
6  p.m.  the  boiler  pressure  was  175  pounds 
and  from  6  p.m.  to  7  a.m..  from 
no  to  1  jo.  The  receiver  pr. -sure  was 
about  10  pounds  during  the  clay  and  two 
during  the  night :  vacuum.  j6  inches. 
There  was  a  double-feed  oil  pump  for 
each  cylinder,  the  oil  entering  t! 
the  steam-valve  chests.  Franklin  cylinder 
oil    (W.  A.   W  ton),  was   used  in 

both  cylinders.  The  low-pressure  cylinder 
was   in   line   shape   and   we   used 
quarts  per  day   123'^  hoursl.     The  high- 


ad      recently 
what   by   the   breaking   of 
I  m.      The    man    who    rcbored    the 
cylinder    must     have     followed     W.     E 

Crane's    advice    to    leave    it     rougl 

he     beat     Mr.    Cl 

was    rough    and    no    mistake;    we 

the   "washboard."     Parti)    on   account   of 

tins,  hit  more.  I  think,  because  of  using 
the  same  oil  for  a  temperature  of  377 
I  in  the  high-)  and  240  I  in  the  low  ).  we 
had  hard  work  to  k.ep  it   from  showing 

-lens  of  distress  \\e  used  a  little  over 
IJ  quarts  every  jj' ,  hours  in  this  cyl- 
inder. Probabl)  a  heavier  oil  in  the  high 
would  have  saved  a  dollar  to  a  dollar 
and  a  half  a  day,  and  surely  a  eh. 

tie  just   as  «ell   for  the  low- 
pressure  cylinder. 

William   E.  Dixon. 
Hudson.   .Mass. 


For  a  considerable  period  the  high- 
pressure  engines  of  three  jo  and  36  b) 
44-inch  cross-compound  units,  of  the 
Hamilton-Corliss  type,  coupled  directly 
to  electric  generators  and  running  at  a 
speed  of  too  revolutions  per  minute  with 
an  initial  steam  pressure  of  140  pounds 
per  square  inch,  gave  an  entirely  satis- 
factory performance  with  an  average  rate 
of  cylinder  lubrication  of  about  seven 
I  "600  W"  cylinder  oil  per  min- 
ute. The  tranquil  aspect  of  this  engine 
equipment  was.  however,  destined  event- 
ual!)    to     he     sorely     disturbed,    when,     in 

anticipati  spectiv  e  enli  1 

of    the    plant    by    the    addition    of    a    tur- 
bine-driven    generating     unit,    in    connec- 
tion   with    which    it    was    designed 
superheated   steam,  a   superheater   was   in- 
stalled and  connected  to  the   steam   main; 
the   quantity    of    superheat    being    100   de- 
ihrenheit.      Immediately  that  the 
were   put   to  work  with   this  high- 
temperature    steam,    they    began    to    mani- 
ise    unmistakable    symptoms   of  dis- 

tr.  ss  which  the  experienced  engii 
ways    rei  indicative   of   insuffi- 

linder  lubrication,  and  an  increase 

of  the  oil  feed  to  double  and  even  treble 
the  quantity  used  when  the  engines  were 
supplied  with  saturat  1  med  to 

ireely   any   mitigating  effect   what- 
ever. 

■ 
would   no 

ie,    it    naturally   devolved    upon    the 
oil     con  ;  furnish 

something  that  would  meet  the  altered  re- 
quirements. The  oil  man  confidently 
averred  that  he  had  the  needed  article. 
and  brought  around  a  sample  of  it  in  a 
hi.   The  sample   was   trie.! 

•is.   but    it   failed    utterly   to 
result.       The    next 
•lay    the    oil    man    brought    in    four    more 
gallon    samples,    all    tagged    and 
with    specific    names,    and    rcques' 
• 

iwever,    was   much    the   same   as 
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■  iew    to 

Id    with- 

superhcat,  and 

i  to  the 

ipany  than  the  oil  that  had 

they    all 

lining  the  ob- 

constrained    to 

higher 
'    his  compai 

light  around  a 

sample    .  "    oil.      Tin-    re- 

the  test,  however,  was  no   more 

ry  than  in  the  case  of  the  cheap- 
r    the    valves   continued    to 
grind,  and  the  pistons  to  grunt  and  gn  an, 
•iic  old  way. 

n  had  by  tliis  time  assumed 
ctly  perplexii  for   the 

oil  man,  who  \  tly,  at  his  wits' 

furnish  a  lubricant  that  would  do 
rk  on  that  particular  job.     Never- 
the  next 
wed    had    been   'com- 
pounded   under    his    personal    supi 
from  a  formula  of  Ins  own  invention,  and 
1   the   engineer  to  give  it   a   fair 
trial.    The  engi  and  found  that 

engines 
ran  along  as   smoothly  as   they  ever   did, 
drop   for  every   12  rev- 
When      the      new      brand      of      oil      had 
its  superior  lub- 
under     the    changed 
service,  the  oil  man  dropped 
in   one  clay,  and  in   a   confidential   moo,!. 
imparted   the    information    that    its   excel- 
ylinder  lubricant  under  high 
temper 

in   the   propor- 

>    600  de- 
l  acidless 
oil. 

A.    J.    Dixon. 


out  „iii  1    of  two  other  men 

and  the  i 

interestin  weighed, 

.   not    far    fr< 
ami   included   a   little    more   than    the    part 
of  the  rim  ci  vering  two     ■ 
which     were     broken     off     near     the     web. 

there    was   a 

,me  part  of  the  gov- 
ernor had  been  fastened.  The  break  at 
one  end  of  the  rim  section  and  the  spoke 
adjacent  of    struc- 

tural  weakness  where   it   was  possible  to 

clear     it     of    the     dirt     and     fragmi 

W 1.      The    break    at    the    other    end    was. 

i  very  different  character. 
as  is  shown  in  the  sketch,  which  is  not 
to   scale.     At   ./    there   was   an   old   crack 

varying   from    ]  .    inch   to  an    inch   1 

A   knife  bladi  into  the  blow- 

hole B  to  a  depth  of  at   leasl   2}  ,   inches. 
The   inside  of  this  hole  had  th< 

having  "froze  n"  before  tl 

li  ted  and   the   middle 

of    the    rim    section    wa 

Id 
like  to  have  seen  the  portion  of  the  rim 
from    which    this    pii  ci     parted,    but    the 
men   did   not   know   what    h 
it.     though     it     was     likely     among    some 


Flywheel   Explosion  at  Scranton 


I    had  nsp 

the     wheel 
by    Mr.    Mason    and 

citement    had 

to  let  t:  the  night  load   until 

the    increasing    mor  began    to 

make    it    "trail,"    when    a  larger    unit    was 
started   and  thi 

the    day.      It  that    the    fly- 

■ 

substantially  as 

The    •  the    wheel    that    was 

thrown    some   200   feet   and    almost   com- 
pletely buried   1   had   the  pleasure   to   dig 


PORTION    OF   WHEEL   THROWN    JOO   FF.F.T 

of  tlit- 
power  house.  The  portion  of  the  spoke 
adjacent  to  the  rim  break  just  di 
showed  unmistakable  signs  of  shrinkage 
strains.  There  was  an  oil-marked  crack 
nearly  all  the  way  around, 
only  small  portions  of  metal  - 
here  and  there  over  the  surface  of  the 
fresh  breaks.  This,  tin-re- 
fore,  from  the  information  that  I  was 
able   to  been  the 

weak    section    of   the   wheel 

Returni  1  ngine       When 

fri  nt    end   1  >f   the 
jerjeed    upward    with    such 
f  lundation    : 
which    v  :t    the    crank    end    of 

the    lied,    were    broken    off 
of   the    foundation,    ami   thi 

tie   was  raised   to  a  con 

hich  was  a  long- 
radius  wrought-iron  bend,  wa 
(without  any  separator)  to  the  throttle 
valve.  When  the  front  end  of 
cine  was  moved  so  violently  the  throttle 
valve  was  ripped  loose  from  its  fasten- 
ings on  the  cylinder;  and  1' 

in    blowing    from    the   end 

I  ipe    turned    it    in    such    a    way    that    the 

end    of    the    pipe    was    fi 


was    mt     disconnected    from    the 
My  conclusions  .11  1   In  n  iK 
as  follows: 

1.      The    wheel     casting     was    de 
in  a  manner  that  would  hav 
detected  only  by  accident  when   the 
was      iii  ivas      enough 

around    the   blowhole   to   111.1l 
ring    true    and    it    would    havi     be,   , 
reasonabli  i  it  by  d  Ibi 

-'.     The    speed    variation    in    the  1 

ii    the    engine    caused   al  I 
springing    of    the    wheel    which 
weakened    the    metal    in    the    rim   a. 
read)    overstrained    sp,,ke   by   the 
of    the    metal     until    the    normal 
speed    strained    it    almost    to    the   l>r 
point. 

,?.       'I  lie     spi  cd     Of    tl 

denly  upon  tin    removal  of  the  load 
ing  a    portion    of   the    wheel    to   he  I 
away,    thus    throwing    tin     wind 
balance. 

1.      rin    engi ntinui  '1  to  m 

a  time   with   tin    unbalam  ed  wheel 

caused  the  jerk  that  broke  the  fout 

id   the   steam   contn 

5.  The  blame,  so  far  as  there  t 
blame,  seems  to  be  with  the  pour.1 
the  casting. 

\  1 1 1 1  a :  1  1 1 1 K  \lr.  Mason's  in  forma  ., 
mine   do   nol  to   which 

the    limine    was    raised    from   the   f 
ti<  ill.       It     seem,    to    mi      tli.it    both    1 
ci  it  n  cl  ;    that    first    om     i  ni 
and    throw  u   di  i\\  n    \  iolently,   the  r  I 
raising   the   other   end    of   the   digit 
Carl  11.  Be 

Scranton,   Penn. 


• 


Lead  in  Vertical  Engine 


In  thi  October  12  H.  E,  .' 

says   that   vertii  hould  h 

lead  ;  that  the  shaft   should  run  fre 
the  cap  on  the  top  pari  of  tl 

and   that   tin  I 
should  be   so  set   as  to  admit  stent 
the   crunk  pin  had  passe. 1  the  center 
the  lead  would  lift  the  shaft  in  the 
I   have   set   up  a  good  many  eng 
the  last    ■ 

but    the   molding    and    forgi 
and   I  think   that    Mr.   Mansur  is  m  I 
in   hi-    dli  ,i.       If   you   don't 
down  on  the  shaft   il  will  certainly 
matter    what    tin'    weight    is.      Tin 
will  lift  no  matter  what  <\/.i-  the  en 
It  the  shaft   is  in  proper  shape  tin   i 
ed    so    that    it    will   no 
i       it    has    been    my 
setting    valves    to    .adjust    thi 
get  the  coolest  running  and  yet  be 
on  the  boiler  as  po:  sible.     If  the  c    J 
left  with  some  lost  motion  and  you  >ou 
r  in  lower  end  of  cM 
would    your    cap    and    bol 
ken  I   think. 

C.  T.  P : 

Oil  City,  Penn. 
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leal  Relation  of  C02  to   Chimney  Losses 

The   Test    for    Percentage    of    Carbonic    And    in    Flm  Shown 

to    Be   Reliable  as  a   Practical  Measure  of    Boilei     Furnace    1  li 


BY         JOSEPH 


W. 


HAYS 


ie   time   has   elapsed   since 
:i   ■  Ri-^1   Rclalioi 

mes   E.   Steely, 
in    Power    (June   8),    comment 
Ij   be  in  order,  for   1   have   found 
luthor  was  not  fully  unders 

-  and  that  conclusions  have 

.\n  f r- 'in  hi-  article  w  hich 

vere  anticipated  or  desired.     1  be- 

rthermore,    that    Mr.    Steely    was 

in    several    particulars    and    ac- 

of   his 

n  record  at  the  out  - 
ment    that    the   determinati 

cntage    ot"    (.'tl.    t  carbon    dioxide. 

nic-acid  gas  I  in  the  gases  of  corn- 
is    the     most     reliable    all-around 

at    we   have   of   furnace   efficiency, 

•    the    percentages    of    the    iineni- 
escap- 
noxide,  hydro- 
methane    (marsh    gas  I,   could   be 
determined,    that     of    CO=    might 
a   very   unimportant   place, 
r.   be   readily   deter- 
•  1   we   cannot   analyze   for  any  of 
removing     the     CO'i 
gas    sample.      With    proper    ap- 
1  i    determination  can  be  made 
n    flue   gases   and    if 
in  a  hurry  the  thing  can   I 
llirapidh    a-   once   a   minute. 

termine  the  percentage  of  oxygen 
.  e    to    ten    minutes. 
monoxide,  hydrogen  and  methane 
'    require  more  time  than 

■  thing  of  an   expert 
id  methane.  Methane 
pery  individual  and  we  ha- 
suspecting    its 
t   high   temperatures.     The 

and  measuring  it. 

an  scarcely 
full  analysis,  for  we  have 
f  either 
n  or  methane.  We  can  almost 
fety  assume  that  if  C<  > 
the  other  gases  are  to  some  ex- 
sent. 

CO   (not  a  pound 
n    in    combination    with 
-  CO)   has  a  heat  value  of 

:.,  while  a  pound  of  methane  has 
- 1  B.t.u.  and  a  pound 
'  gen  a  beat  value  of  '•-'.'     i  B.t.u. 
ndard    temperatun 

of    CO    contains    341 


15  and  a 

1   of  methane   1065.     It   will  ac 

cordingly  be  seen  that  a  very  little  methane 

m  -r\     long    way    as    compared 

When  we  are  undertaking 

cannot  therefore   stop  w  ith 
CO  and  we  would  accordingl]    l> 
to   take    Mr.    Si 

official,  even   if  his   figures   were 

correct.      I    will    undertake    to    show    that 

wrong  and   that   the  conclusions 

which    he    draws    from    these    figures    are 

wrong  also. 

Flue-gas    Analysis    Needs    [nterpreta- 

TIO.N 

We  are   not  justified   in   assuming  any- 
'    a    definite    nature    from    the    re- 
nalysis  of  a  sample  of  fl 
unless    we   km  w    something   of    the   cir- 
cumstances under  which  the  sample  ana- 
lyzed   was    taken.      Flue-gas    analysis    is 
something     that      requires     interpretation. 
general    proposition    the    higher    the 
percent.  I  he    1  con- 

omy.    but    this    is    a    rule    to    which    there 
vat    many    exceptions.      We    must 
know  what  thi  ire.   we  must 

understand  how  to  interpret  the  analysis, 
and  when  we  both  "know"  and  "under- 
stand,"  we  have  a   practical   and   reliable 

leration  i 
analysis.      Judgment    is    necessary    in    all 
Lei 
We  may  increase  the  per  - 
in   the   cas<    of  a    chain-grate    si 
running  the  tires  over  and    -. 

icrifice  a 
l.on    in   this   way.    if 
shut    out    the    air    leakage    at    the    rear   of 
xtreme 
in   this  matter  as  in  all  others      We  may 
dump  so  much  comb  ashpit 

that  the 
the  gain  indicated  by  the  in 

Suppose  the  case  of  an  excess  draft  and 
air    leakage    into    the    breeching 

g  will  be  d'1 
ii   and  the  per'' 
will    be    low,    owing    to    such    dil  ll 

•   ie  draft 
at    the    furii  the    re- 

quiremi  1 

it    the    furnace 

and  throughout  the  passes  of  th< 
but  it  will  be  increased  in  the  br 
Efficiency  will 


this  kind   in  tl 

1  ial    con- 
sumpti 
We    run    our    boiler    furnaces    for    the 

piirpos,-    of    generating     steam    to 

It,    not    for    t! 
how  mm      (  '  1    ■  ■  •     an  manufactui 
load  must  be  carried,  gas,  and 

i!   might  financial  pr.  p 

to    incn 

instances  might   b( 
tention   that    the   practice 
mixed  with 
sense,  or  gumption.     We  will  now 
Mr.    Steely's   article    through    to 
elusion,   taking   up   the   various   matters   in 
the    order    that    he    raised    them: 

Mr.   Steely   says :     "Under  a    vei 
conditii  m  h  COs  and  a  low 

temperature   will   indicate   a  high   1  1 
or   at    least    a    low    chimney    loss,    but    it    is 
that   these  factors  al- 
ways .indicate    such    condition."      I    would 
amend   tl 

words  "a  very  few"  and  substitu 
word   "most."     1   havi 

circumstances    that    .!-  to    the 

rule  that  "thi  contains 

the    higher    will    be    the    efficiency." 

Coal  Anai 

Mr.   Steely  next  takes  up  the  subject   of 
coal    analysis,    explaining    what    i 
by    the    terms    "proximate    analysis"    and 
"ultimate  analysis."     He  applies  the  term 
:ombustible"  to  all 
ter,"  which  is  a  common  1 

combustible"  cannot  properly  be 
:    in   a   proximate  analysis, 
reason   that    the   volatile   matter   is 
combust  f    it    be- 

ing   inert    and  lible    as 

\ll  of  I  ■  d  in  the  coal 

is      in     combination      with      hydrogen      as 
1"   and   this    V 

ilatile  matter.      It    is   held   in 

driven  off  in  tl  ting  in 

II 

II  of  the  hydi 

tible    and    all    of    the    ox) 

•forming   the   oxygen    func- 
tion   in    combui 


:m  ultin  tile  mat- 

combustible" 

m  the  hydro- 

■  i  of  the 

istible"   and    it-   heal 
value   m 

formula.      Wi  between 

and   the 
burnabl  sen. 

Mr.  Steely  points  out  that  errors  arise 

in  Aue-gt  lue  to  the  condensa- 

carried  by  the  gases 

SO:  by  the 

ilution  empl  -  irb  CO:. 

ti  r     vapor     de- 

the  volume  of  the  chimni 

and    makes    the    apparent    percent; 

high,  while  the  S<  ):  conn 
with  the  CO>  is  credited  as  carbon  dioxide 
and  this  increases  the  error.  No  one  can 
these  facts,  but  anyone  may  take 
rion  that  they  do  not  amount  to 
anything  and  be  correct  in  the  contention. 
Let  the  water  vapor  condense  if  it  wants 
to  and  let  the    5  irbed.     Taking 

Mr.  Steel  ires,  with  ;  per  cent. 

of  hydrogen,  the  error  in  the  CO.  read- 
to   the    water    vapor    i-   only   o.l.l 
per  cent  ;   s   Mr.  Steely  makes 

5<  '_  from  0.13  to  0.16 
per  cent.  The  two  errors  added  together 
make  a  result  that  is  negligible  for  all 
practical  considerations,  it  might  be  re- 
marked in  passing  that  the  air  contains 
•he  extent  of  fr.'in  3  to  6  parts 
in  10.000  or  o.o.}  to  0.06  per  cent.  This 
adds  further  to  the  error  and  the  addi 
tion  may  amount  to  one  half  as  much  as 
Mr.  Steely  adduces  to  the  hydn 

No    one    claims    that    the    determination 

of  the  CO;  in  flue  gases  can  be  more  than 

relatively    correct.      Relative    accuracy    is 

amply  sufficient  ami  if  we  must  have  ab- 

rcuracy,  the  whole  thing  is  at  once 

of  the  average 

ineer.    We  are  satisfied  with 

relative   accuracy   in    other    matters.      We 

.1    reord    in    tenib 

■      thinks  of  demanding 
nd  milligrams.     Then    1-  no 
'it  hair>  in  tlne-^as  analysis. 
Mr.    Steely    refers    to    two    ana' 
flue-gas  samples,  made  during  the  run  of 
an   evaporation  test  at  tin 
perimei  I  I     the    United    States 

al  Survey  at  S*    Louis.  lie  draws 
m   a    compai 
nalyses  that  I  consider  entirely  un- 
warranted. 

The  St.  Louis  Tests 

commenting  upon  these  analyses 
I  must  tain   facts 

in   connection    with    these    St.    Lou 

The  hulk  tins  of  the  Geological   Survey 
report   78  tests,   made   "to   determine   the 
economy  of  coal  as  a  fuel."     Tl 
were  conducted  upon  a  great  variety   of 
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j    from     Mali. una.     Arkansas, 

Colorado,   Illinois.   In. liana,   Iowa,   K;m-;i-, 

Kentucky,  Missouri,  North  Dakol 

sylvania,  Ti  xas,  West  Virginia,  Wyoming, 

New  Mexico  and  Indian  Territory,    ["here 

rything   from  lignite  to  anthracite. 

ami  no  favorites  were  played,  all  of  the 

furnace. 

n    the  and    under    whatever 

method  e    management    seemed 

the    fireman.      No    attempt    was 

m  nai  e  condi 

ods    of    burning    the    fuel    to    meet    the 

varying  requirements   of  the   coal,   and    1 

.it  no  special  attempt   was  made  to 
.  efficiency  in  any  case.     It  was  low 
in    every    instance. 

Tlte  average  temperature  of  th< 
ing  gases  was  over  628  degrees  Fahren- 
heit. The  average  efficieni 
er.  including  the  grate,  was  about  62  per 
cent.  The  average  air  supply,  computed 
on  the  1  I  1  pel  Miages,  was  about  -70 
per  cent.,  or  nearly  double  what  it  should 
have  been,  if  we  agree  that  a  supply 
equal  to  140  per  cent,  of  the  theoretical 
amount  represents  good  practice.  The 
smallest  quantity  of  air  employed  during 
was  203.5  per  cent.,  and  th 

I  he  smallest  loss  due  to  lu-ating  the 
unnecessary  air  (the  air  above  140  per 
cuit.)  was  4. 11  per  cent.,  in  terms  of  the 
total  carbon  of  the  coal,  and  the  highest 
■  ent.  The  highest  loss  due 
to  CO,  expressed  in  term-  of  the  total 
carbon,  was  5.95  per  cent.,  tin  average 
percentage  of  CO  in  this  case  being  1  11 
per  cent,  by  volume.  The  preventable 
loss  due  to  heating  excess  air  in  the  same 
instance  was  5  44  per  cent.  By  a  strange 
coincidence,  this  horrible  CO  example, 
the  worst  in  the  entire  78  tests,  was  the 
one  picked  upon  by  Mr.  Steely  tor  his 
illustration.        I  ■     No.    27    and 

the   coal    was  1      New    Mexico 

No.  1.  The  next  highest  CO  occurred  in 
test  No.  22  and  was  0.44  per  cent  by 
volume.  The  average  CO  f>r  the  entire 
series  of  tests  was  0.10X  per  cent,  by 
volume  and  the  average  loss  dui  CO 

>ed  in  terms  of  total  carbon,  was 
than  three-quarters 
of  one  per  cent.  The  averagi  loss  due  to 
heating  air  in  excess  of  140  per  rent,  for 
the  entire  series  of  tests  was  9.97  per 
cent,   in   the   same  terms   of  t,  tal   carbon. 

I   give  the   foregoing  figures   for   several 

•t.   "it    takes   more    than    one 

swallow    to    make    a    summer"    and    more 

than  one  boiler  test  li  h   the  "law 

and  the  prop!  m  engineering. 

have  had  these  tests  quoted 
at  us  ever  si:  I    ^position 

and   all    kinds  '     ions    have   heen 

drawn  from  them.  ::  nd  drawer 

invariably  picki  isolated  single 

tied    lust    suited    io    In-    pur 
pose.       It    is    pertinent    to     inquire,    what 
special  authority,  if  any,    attaches  to  these 
r   collectively?     They 
do  not  show  us  how  to  secure  good  cco- 


' 


lilts   with  an 

There  was  apparentlj    no 
conduct    tin    tests    lot    the   pin  pi  1 
veloping    possible    efficiency,    for    no   il 
cienej    worth  talking  about   was  shownt 

ilir  tests,  ratht  1    the  contrary.  The 
was  no  attenip  onduct   the  tt» 

with  a  uniformity  as  to  conditio 
draft  at  (he  fui  nai  1  1  angi  tl  between  I 
extremes  ol  0.120  anil  o  (40  While  1 
furnace  and  general  conditions  may  lie 
been  adapted  to  some  t>i  the  coals,  t  , 
were  certain!}    1101   adapted  to  all  of  thu 

nalli    1    peri  cntage   of   total   early 
dropped    through    the   grates   with   the  ill 
was     1  68    and    the    highest    was    [8.88, 
percentage    of   carbon    in    the   ash    in    ■ 
latter    case    being    50. .tS       Of    what    v. 
tire   the   data   from   a   test    on   higl 
coal  if  the  fuel  i-  burned  in  a   furnace 
on    a    grate    adapted    for    anthrai 
test     under    such    circumstances    is    1111 
to   the  coal   and   il    is   unfair   to  assert  1 

the    data    point    to    any    tie] lahle    ei 

neering  conclusion. 

Investigation  of  Test  No.  27 

Let  us  now  investigate  test  No.  2J, 
oik  from  which  Mr.  Steely  took  his 
ures  and  drew  his  conclusions: 

The   coal,   as   alreaih    stated,    v. 
Mexico    No.    1.      The    boiler    was   of    1 
Heine  type,  hand-fired,  the  furnace  bi 
of  the  ordinary  kind  and  equipped  wit 
patented,    automatic,   air-feeding,    "sun 
consuming"    apparatus.      We    will    me  » 
note    in     passing,    and     without    comm 
that    there   was  64  per   cent,   of  smoke. 

The   main   things   that    we   must   disi 
in  connection  with  this  test  are  the  an  ■ 
ses  of  the  gases.  ;is  it   js  upon  a  comp 
son    '  f    two    of    these    analyses    that 
Stei  lj    basi  s   his   figm  1  - 

I    will   first   quote   from  a  letter  rece 
received    from    the   chief   engineer  of    c 
of   the   largest   power   pi, ml-    in    New   V 
City : 

"In  a  hand-fired  plant,  a  'snap' 
sample  is  to  my  mind  of  no  value  w 
ever.  I  can  go  to  any  boiler  in  this  p 
and  gel  a  sample  that  will  -how  anytl 
yon  ask  for,  from  6  to  [6  per  cent., 
pending  on  what  point  in  the  cycle  I 
tiring  the   sample   is   taken    from." 

We  will  bear  ill  mind  that  this  St.  h 
furnace    was   hand-fired    and    that   the    k 
samples    analyzed    were    esscntiall) 
on.-.      Lack   of   space   precludes 
-ion   of  the   sampling  apparatus  emplo 
but   I  believe   1   am   prepared   to   show 
the    samples    could    not    have    bi 
age    ones   for   the    periods    they    1 

ivcr.      One   analysis    an   houi 
nothing,   unless  we   can   secure  a  sane 
that    represents    the    correct    average    f 
that  hour. 

I  have  already  said  that  Mr.  St  y 
picketl  upon  the  most  extreme  case  of  3 
to  be  found  in  the  entire  series  of  8 
tests.  He  next  selected  the  sample-  sli  1 
ing  the  highest  CO  encountered  dti  g 
the  test  and  compared  it  with  another,  « 
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one    of    the    ten    samples    laken    in     ing 

und.     He  admits  thai      tak<   thi    facts  exactl)  .1-  thi 
is,    i-   .in   extreme  one 

ime  that   the  samples  under     tin 
Hon  really  represented  the  averages  ["hese  wen    tin    conditions  under  which 

lie   periods    the)    wen     suppose.  1   was  actuall)   1 

.     The  tirst   thing  that   strikes   us   1-      ["hi    first  ol  the  gas  samples  anal) 
sol  bj     ["able   1 

I"  Mil  ■ 


Hi      1 

n  0 

-•  1 

O  1  nacci 

mill.'. 

l,,i 

ll<     1 

1 

the  analyses   were   correct,    «c    ma) 
;e    the    unaccounted  for    oxygen     10 
1  the  coal.     1  hold  it  more 
r  that  an  error  occurred  in  1 

.m   that    there   should   have 
marly    twice    as     much     di 
Dgen  in  the  first  case  as  in  thi 
is  DO  reflection   upon    the   man   who 
■  tlu'   analyses,    for    such   errors    will 
r.    Chemists  art   well  acquainted  with 
fact  that    the   cuprous   chlorii 
employc.1   for   I 

>  the  gas  in  a  very  unstable  way,  and 
under  -nine  circumstances  return  it 
n  lias  occurred.  We  are  ac- 
ingly  justified  in  entertaining  two 
ts  with    referei  analyses, 

analyst  might  have  been  in  error  and 
Mprous  chloride  might  not  have  been 
e  light  frame  of  mind.  In  either  case 
t  might  have  been  CO  in  the  first 
lie  and   less   than   2.1    per   cent,   in   the 

.    in   either   case   tin 
useless   for   Mr.   Steele's   line   of  com- 


nun  of  the  hour  it  was  presumed 
ti  >   covei  lal    fact    represented. 

Mr.  Si, .  I)   took  this  analysis  and 
made    at    10.40    for    the    pu 
comparison  and  applied  a 

degrees    and    a    boili 
temperature  of  7-'  degrees  to  both  of  them. 

rned  tin 
for   the   first    hour   and   entirely    different 
iverned     them     during     tin- 
third.     We   can  get    flue  g    - 

impositii  u    we    desire,     it'     .'. 

tin-  lire  with  a  hoe  and  a  slici   bar.     The 

fuel    may    be    made    to    belch    combustible 

spasm,  idically. 

The  percent.  :ygen  measures 

of  unemployed  air  passing 
through  the  furnace.  Does  the  nel  avail 
able    heat    carried    away    bj     thi 

.1  that  which  would 
be  appropriated  b)  the  extra  air  required 
to   burn    them"'      It  more    to 

burn  CO  than   we   save  by  consuming  it. 
We  can't  run  the  boiler  furnace  with  the 


Table 


Temperatures. 

Draft  in 

Boiler 

Room. 

- 

1    \  SI 

°F. 

CO 

1  1  1 

467 

><  on 

• 

56  1 

s    .11 

61 

:.17 

11  09 

61 

|s.7 

II     IIS 

•J  M 

6.', 

170 

11  22 

(i  08 

9    III 

66 

466 

111   7                    si 

'1    IHI 

66 

11  23 

0.20 

67 

582 

68 

111  1             -  •■ 

es  thick, 
lick. 
Fire  raked,  7  in 
Fire  rake  :     . 
Fire  sliced. 


will  now   assume   that   the   samples 
sented     correct 
ges    and    that'  the    analyses    as    rc- 
i  were  correct:   can    we   accept    Mr. 
r's  figures  and  conclusions?     Hardly. 
■nto  the  matter  further, 
main  objection  to   Mr.   Steely's   fig- 
is   that    they    too    largely    rest    upon 
hesis     and     assumption.     They     are 
upon  an  assumed  flue-gas  tempera- 
of  600   degrees    Fahrenheit    and    an 
I  air  temperature  of  72  decrees  Fah- 
it.     The  real   figures  as  to  tempera- 
were  available,  and  if  we  are  mak- 


[    iir  and  the  time  has 
come  to  applj  in  a  practical 

way.  mixing  with   it   just   as  1 

theory    and    figuri 
that  a  low   CO;  under  certain   conditions 
will  express  more  efficiency  than  a  higher 
What 
we  want  is  a  guide  for  furnace  operation 
that    will    enable    us   to   save   the   m 
under    all    of    the    conditions    thai 
during    the    day's    run.       A    diffi  1 
a  hundredth  of  an  inch  in  the  dr; 
sure   at   the    furnace    will    affect   the    rate 
of  coal   consumption,  but  we  cam 


ti. .1   drafts   to   tin    nicetj    ol    hundredths. 
in  fur- 
ij    that 
approximate   guide   is   thi 

what   may   we  expect   of 
igc  fireman  ? 

Air 
I  he  pi  1 
proximate   measure   of  the 
unemployed  air  passing  through   the   fur- 
or  will 
instance   man)    til 
.ltd  any  accompanying  waste  dui 
complete  combustion.     Aboi 

at    St     Louis,    the 
ing   about   thai   nun 

I  doubt    if    Mr.    Steely    can    pick 
another   ; 

and   duplicate   his   figures,   let   him 
pon    assumed    stack   temperatures 
or   take   the  actual   fig 
-  man  can  relj 

II  1 , i'   780.      It    is   of 

sary  to  consider  air  leaks  in  thi 
and  various  other  matters  in  CO] 
with  gas  analysis. 

Every 

larize  gas  analysis  in  the  boiler  room.  The 

subject  is  one  that  hi  red  with 

too  much  mystery  by  the  theorist.     There 

mystery    about    it.      Theories   and 

ill    right   in   their  pi 
when    we    are    writing    for   technical    men 
we    may    pepper    and    salt    our    subject    as 

we  please  with  them.    Wi 
find    technical    men    in    our 

and    if   due  gas   analysis    is   to   make   bead- 
way    with    the    operating    men.    we    must 
simplify  the  proposition  as  much 
-ill.        A    man    must    be    something 
expert   to   determine   oxygen   and   - 
if   .111    expert    ti 
mine    hydrogen    and    methane.      Anybody 
can  dctermini    1  0    and   analysis   for  this 
ient     for    all    practical    pur- 
[f  we  are  making  a  critical   study 
furnace,  it  is  another  matl 
••.ether. 

I    fear   that    Mr.    Steely   left   the   imprcs- 
ion  that  the  C( );  analysis    ■ 

in    fur- 
facts  are  that   it  can 
d    upon   in   almost   every   instance. 
There      ■  5,   but    they   are    rela- 

tively  few   and   widely   scatl 

COa  as 
rj    in    the   an- 

1   will   repeal   the 

- 

loss  due 

to  air  i; 

ly    approximate    mi 

air.    it    woul 

ordinary   prac- 
an  investiga- 

■ 


n  >\\  KK  AND    II II-:   ENGINEER. 


nil.tr   7.    [( 


Estimated   Horsepower   of   a   Gas 
Engine 

re    pub- 

for    March    J.l.    this 
- 
that  number,  which  is 


Ift'n.  - 

B 


Ivi'l    ..I    Cylinder. 

Kind  of  Gas 

Single-         Double- 
act  ins.          acting. 

n  00007         ii  0001 1 

out  of  prim,  that  the  tables  arc  reprinted 
-  tin.     Some  errors  in  the  original 
article,    due    tn    accidental    transpositions 
of  the  data   from   which   the  calculations 
were  made,  arc  corrected   in   the  present 
tables,    which    will,    therefore,    be    found 
useful  than  the  originals. 
The  constants   in   Tabli    i    arc  the  ap- 
proximate   brake    horsepower    obtainable 


s  the  products  of  tl 
stants  in  Table   t   and  the  square  of  the 

liameter  for  single-acting  ■ 
and     similar     p  ble-acting 

engines,   modified    b)    an   allowani 
per  cent,    for  the   space   occupied   by   the 
piston  rods.     I  his.  of  course,  is  a  rough- 
and-ready    allowance,   since  the   >pai 
cupied    by    the    rods  im    about 

5  per  cent,  of  1  irea  in  engines 

of  relatively  small   output   up  to  about    n> 
per  cent,  in  very  large  engines 
proper   d  n    the   large   majority 

of   engine   in  from   5   to   7'  % 

the    allowani 

tits  than 
would  be  obtained  by  ignoring  the  pis- 
ton-rod area 

tallies  applj   only  to  engines  op- 
erating  on   the   four  stroke   cycli  . 

The     stroke     and     diameter    arc    to    be 
taken   in   inches. 


In  winter,  if  the  boiler  is  exposed  to 
cold,  dose  the  valves  between  the  boiler 
and  the  watei  Ivhen  the  boiler 

is  shut  down  for  the  night,  and  let  the 
water  run  out  of  the  glass.  Also  leave 
all  drain  cocks  on  pipes,  etc..  open. 


TABLE  2       VPPROXIMATE   BORSEPOWER  CONSTANTS. 

X  Sfroti  X  /(•"    ;,.  r  .!/,-„   —ProbabU  Hr<ik<  Hortepouer  per  Cylinder. 


SlNl                                 SINES 

Double-acting  Engines. 

Cylinder 

Producer 

Illuminating 

Natural 

Cylinder 

Producer 

Illuininat- 

Natural 

Gas 

'  .a- 

i  ias. 

1  liameter. 

('.as. 

Gas. 

Gas. 

•  s 

0  (XI 162 

ii 

10 

(1    ii  Hi;. 

0   0122 

0.0132 

:•; 

ii  00154 

'17'i 

ii 

00193 

10* 

0  0116 

0.0135 

ii  in  15 

?1 

i 189 

197 

li 

00212 

11 

ii  0128 

0.0148 

0.01.59 

f* 

•  ii 

ii  0139 

0  0161 

0.0173 

6 

u  00202 

ii 

12 

n  0151 

ii  0175 

II     III  S'.l 

!r 

n  00219 

0027  1 

124 

ii  0164 

n  0191 

ii  0206 

si 

ii  00237 

ii  00275 

ii 

13 

ii  0178 

II   0222 

S* 

ii  00255 

0  00297 

ii 

00319 

13J 

(I  0191 

ii  0222 

(1   0239 

II    IK  127  1 

319 

00343 

1  1 

ii  0206 

n  0239 

(i  0257 

0  00294 

0  00342 

ii 

00368 

14J 

9.1    |22 

.7 

II   11277 

: 

ii  00315 

166 

0 

00394 

15 

0   0236 

11   027! 

II   1129.'. 

00421 

16 

i  0270 

(i  0313 

11   11337 

8 

n  00416 

ii 

mil  is 



ii  0354 

0.0381 

ii  00381 

ii  00443 

ii 

00476 

Is 

ii  0395 

n  0426 

ii  00405 

ii  00470 

ii 

00506 

19 

n  ni  II 

ii  ni7  1 

ii  00429 

198 

ii 

00536 

20 

0  042] 

n  0489 

0  0526 

9 

ii  00454 

ii 

00567 

21 

0   0464 

ii  0538 

(i  0579 

22 

10 

11    0.V.I7 

ii  0637 

in 

ii  00560 

ii  00650 

11(171111 

23 

; 

ii  0646 

0  0696 

101 

ii  00617 

II   IIII717 

IIII772 

24 

0  0606 

II    11703 

u  0759 

11 

ii  00786 

(Ills  17 

-.7 

ii  0763 

(1   0827 

HI 

li   IKI711 

00928 

26 

()   11711 

II     (ISS'I 

12 

306 

n 

MINI 

27 

n  0767 

ii  0890 

n  0959 

12! 

ii  00875 

n  nun 

OlOfl 

- 

ii  0825 

i..s 

II     1(13 

13 

ii  hi  in 

ii 

mis 

29 

ii  0885 

I)    103 

u   1 1 1 

134 

II    111  Is 

(1127 

30 

17 

0    110 

0    1  IS 

1 1 

n  in  10 

ii   IH27 

ii 

0137 

31 

(1   101 

0    117 

(i   126 

II    111  Is 

ii  0137 

111  17 

32 

II    HIS 

n    125 

n    135 

0  0126 

0157 

33 

li    1  1  '. 

o   113 

16 

ii  HI  13 

ii 

0179 

34 

(1    122 

O    1  12 

(i   152 

17 

'1  0162 

li    Hiss 

ii 

35 

ii    129 

II    1  HI 

ii    181 

Is 

ii  "IM 

0 

36 

(1    137 

n   158 

il   171 

ii  0202 

ii  0234 

ii 

1127.2 

a  7 

n    1  11 

ii    168 

ii    180 

ii 

as 

■I    152 

(1    177 

II      HHI 

21 

II  H217 

ii 

39 

n    [60 

II     is,', 

,    ioo 

II    H27  1 

n 

0  :  IS 

Hi 

i)    168 

n   195 

n   210 

n 

11 

11    177 

0  205 

ii  221 

•     21 

ii  0374 

n 

0403 

■12 

(1    lsc, 

n  216 

11   232 

ii  0406 

n 

43 

ii    195 

ii  228 

il  243 

ii 

11 

0   2(11 

n  236 

0  255 

27 

II    Ullis 

ii  H171 

ii 

0510 

15 

il  213 

II    2  17 

ii  266 

ii    27s 

ii  0510 

16 

0   223 

ii  258 

il   HI71 

ii 

17 

ii  233 

11    27(1 

n    ."il 
ii  304 

is 

(i  282 

per  inch  length  of  stroke,  per  revolution 
per  minute,  and  per  inch3  of  piston  diam- 
eter. That  is.  if  the  piston  diameter  be 
represented  by  /)  and  the  length  of  stroke 
by  S.  the  approximate  brake  horsepower 
will  he  given  by  the  formula: 
Dz  X  S  X  r.p.m.  X  constant  =  B.H.P. 


Always  bear  in  mind  to  clean  out  a 
boiler  thoroughly  after  doing  any  ham- 
mering on  it.  as  scale  may  have  been  dis- 
lodged and  have  dropped  down  on  the 
I  Bags  and  serious  ruptures 
have  resulted  from  neglect  of  this  pre- 
caution. 


Gasolene    and    Alcohol   as   Engirt 
Fuel 

The  United  States  Geological  Surveyhi 
recently  issued  a  bulletin  on  "Commerci 
Deductions    from    Comparisons    of   Gas> 
ohol   Tests  on   Internal-Con 
bustion  Robert    M.   Stron  | 

The    tests,    which    were    under    the    tee 
nical    din  i  tion    ol     R.    II.    Fernald,    cue 
neer   in   charge   of   the   product  i 
tiou  "i  the    ["cchnologic  branch,  « 
ducted    at    the     fin  1  li  sting    plant    in    « 
Louis,    Mo.,    and    at     Norfolk,    Va.      T 
tests  dealt   primarily   with   gasolene,  fort 
mg    part    of    an    investigation    of    miner 
fuels.     To  determine  the  relative  i 
and    efficiencj     of    gasolene    it    was    coi 
pared   with   denatured  alcohol. 

When    the    series    of    tests    was    Start! 
it   was   found  that   il   took   from  50  to  1 
pel    cent,    more   alcohol    than   gasolene 
produce    a     given     power.       With    spec  • 
alcohol    engines,    however,    suited    to    ' 
use    of   alcohol,    the    latter    fuel    has  be 
made    to    do    as    much    work,    gallon    1 
gallon,  as  the  gasolene.    On  this  point,  1 
bulletin    states    that    by    using    alcohol 
an  alcohol   engine   with   a   high   degree 
compression   (  about   180  pounds  pi 
inch     above     atmospheric     pressure)     I 
fuel  consumption      rate      in     gallons     ] 
horsepower    per    hour    can    be    reduced 
practically   the   same   as   the   rate  of  ci 
sumption   of  gasolene   for   a   gasolene  ( 
gine    of    the    same    size    and    speed.     T 
indications   are   that   this   fuel  consumpti 
ratio    for-   gasolene    and    alcohol    cngii 
will   hold   true    for   any    size   or   speed. 
the    cylinder    dimensions    and    revolutii 
per    minute    of   the    two    engines    arc   1 
same. 

Sonie  of  the  more  important  rest 
and  conclusions  stated  in  this  bulletin  ; 
as   follow  s  ; 

The  "low"  heat  value  of  completely 
matured   alcohol    will   average    10.500  li 
units  per  pound,  or  71,900  heat  units 
gallon. 

The.    low  heat      value     of     0.71     to    ' 
specific  gravity  gasolene  will  average 
200  heat  units  per  pound,  or   115,800  h 
units  per  gallon. 

A  pound  of  gasolene  requires  appri 
match  twice  as  mail}  pounds  of  air 
complete  combustion  as  a  pound  ol 
cobol. 

\    gasolene    engine    having    a    CO 
sion  pressure  of  70  pounds  but  otherw 
as    well    suited    to   the   economical   use 
denatured  alcohol  as  gasolene,  will,  w 
using   alcohol,    deliver    about    10  per  c  • 
greater  maximum  power  than  when  1 
gasolene. 

When  the  fuels  for  which  they  arc  ■ 
signed  are  used  to  an  equal  advatit. 
the  maximum  brake  horsepower  of  n 
alcohol  engine  having  a  compression  ]' 
sure  of  180  pounds  is  about  ,30  per  c ' 
greater  than  that  of  a  gasolene  em  e 
having    a    compression    pressure    of  ° 
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•  but    of   the   saim'   cylinder    diam- 
stroke   ami   speed. 

]   diluted   with   water  in  any   pro 

from     denatured     alcohol,     which 

contain-   about    to   per   cent,   of    water,    to 

-  containing  about  a-  much  water 
as*  denatured  alcohol,  can  be  used  in  gas- 

1    alcohol    engines    it    the    engines 
arc  properly   equipped   and   adjusted. 
When    used    in   an    engine    havin 

mpression.    the    amount    of    pure 
Upbol    required    for    any 

and      the      maximum      available 
A-er   oi  the   engine   decreases   with 
1    diminution    in    the    percentage    of    pure 
ill    the    diluted     alcohol     supplied. 
te    of    increase    ami    decrease,    re- 
ly,  however,    is    such    that    the    use 
')f  80  per  cent,  alcohol   instead  of  90  per 
denatured  alcohol,  ha-  hut   little 
•ffect    upon    the    performance    of    the    en 
that    if  So  per   cent,   alcohol   can 
«  had   for  15  per  cent,  less  cost   than  90 
alcohol   and   could   he   -old   with- 
when     denatured,     it     would     he 
■nomical   to  use  the  So  per   cent 

The    relative    hazard    involved    in    the 
and     handling  ne     and 

d    alcohol     i-    of    particular     im- 
in  considering  their  use  as  fuels 
-   marine    and    factory    engines    and    cu- 
be   placed    in    the    basements    of 
lildings   or   in    other   places   where 
I    tire    would    be    likely    to    result 
accidental    burning    of    the    fuel 
r    carried    for    immediate    supply. 
the   fi  inning  of  expli  >-i\  e  or  in 
le    mixtures    of    the     fuel     vapors 
in   the   immediate   vicinity   would 
rdo  u  s 
Very     few     ale 'hoi     engines     are    being 
the   United    State-   at    the   present 
d  hut  little  has  been  done  toward 
them    as    adaptable    as    ■_■ 
to   the    requirement-   of   the    vari- 
:    service.      Engines    for   -ta- 
marinc   and   traction    service,   an 
-.    motor    truck-    and    motor    rail 
rs   designed   especially    to   use   de- 
alcohi  1  have,  however,  been   tried 
nsiderable   success. 
The     price     of     denatured     alcohol     is 
than    the    price    of   gasolene,    and 
ntity    of    denatured    alcohol    con- 
an  alcohol  engine  as  ordinarily 
'ed    and    operated    is    in    general 
greater    than     the    quantity    of 
consumed   h>  engine 

the  same  type.     Considerable  attention 
given     to    the    developm 

-  for  the  manufacture   of  alcoln  1 
ap,  raw  materials  which  are  gen 

illy  available,   and    it    seems   reasonable 

'    that   the  price   of  denatured   al- 

ill    eventually    become    as    low    or 

r'ian    the    price    of    gasolene,    cs- 

:ially  if  the  price  of  gasolene  advances. 

<eems    reasonable    to    expect    a 

general    improvement    in    alcohol 

than  in  gasolene  engin»s. 


Lubrication   of   Engine   Cylinders 

Bl    William  Westi 

the  request,  in  the  editorial  de- 
partment,   for   information   a-   t. 
of  cylinder  oi\ 

It  depends  on  the  quality  <<i  t: 
the   quality    or   character   of   the    - 
and    al-o   011    the   condition    of    the    engine 
cylinder    itself.      1    make    it    a    ruli 
sure   and    use    enough    and    watch 
that     is.    the    running    of    the    cue. 
the  valves   are   not   yetting   sufficient   lubri- 
cation,   they    have    a    waj 
about    it.      You    will    note  a   trembling   sen- 
sation   if    you    laj    the    hand    on    the    valve 
rod    or    stem,    and    by    putting    the    ear    to 
the  cylinder  it  will  lie  easj   to  t.  11  whether 
tlu    piston  and  cylindi  e  getting 

what    is   "coming   to   them."     If   they   are 
not  it  will  he  easy  to  distinguish 

iping  or  scratching  sound.  The 
best  waj  to  listen  for  symptoms  of  this 
kind  i-  to  take  a  lead  pencil,  place  the 
point  against  the  engine  cylinder  at  the 
proper  point  and  pla. a  the  other  end  in 
the  ear,  snugly.  Then  every  sound  that 
occur-  in  the  cylinder  will  come  to  you 
very  distinctly.  In  this  way  one  avoids 
Ssity  of  being  at  sea  as  to  what  he 
i-  doing. 

It  has  been  some  time  since  I  have 
been  directly  in  charge  of  a  power  plant, 
but  1  will  say  that  I  have  operated  slide- 
valve  engines  of  150  horsepower  capacity 
on  one  quart  of  cylinder  oil  per  twenty- 
four  hours.  As  I  have  -aid.  the  quan- 
tity of  oil  used  will  depend  on  conditions. 

While  I  am  at  it.  I  will  -ay  something 
about  the  use  of  cylinder  •  il-  that  was 
cot  incorporated  in  the  editorial  -in- 
gestion. I  have  found  in  many  instances 
that  engineers  were  using  high  dash-test 
oils  where  the  pressure  was  low  and  a 
cheaper  oil  would  have  don<  th 
much  better  than  the  more  expensive.  1 
have  known  engineers  to  have  a  pure 
mineral  oil  of  high  flash  test  at  a  high 
price,  where  the  steam  pressure  was  only 
So  pound-  b)  gage,  and  very  wet  I" 
one  case  of  this  kind  they  were  paying 
80  cents  per  gallon,  and  on  m. 
mendation  they  tried  a  lower-grade  com 
pounded  oil  at  .15  cent-  per  gallon,  and 
they  got  better  results  than  with  the 
higher  grade.  Later  1  advised  thi 
a    -till    cheaper    oil   at  also    a 

compoum  ind  the  results  in  this 

plant    were   just    as    satisfactory    as    with 
the   high    flash-test   oil    formerly    used    at 
ree   times   the  price. 

I  now  have  supervision  of  one  plant 
where  they  were  using  an  oil  that  i- 
purely  mineral,  and  a  crack  brand  of  one 
(  f  the  largest  companies.  I  took  the  mat 
ter  up  with  the  manager  of  the 
pany,  and  selected  a  grade  that  -old  for 
one-third  the  price  of  the  other,  and  the 
results  are  perfect.  The  pressure  in  this 
case  is  90  pounds. 


In  thi  \    that   a 

pure  mineral  oil  1-  al 1  the  most  worth 

less  thing  you  1  an  get   fi  1   wit  -1. 

ide   ma)    be,     I    have 
made  it  a  practii 
oil   suited   to   the  condition-   that   exist    in 
•  my    particular    plant  team    til 

high  pressure,  use  a  high.  - 

and   if  mineral  oil   so  much 

1  r.      Hut    if   you    want    something 

that  will 

not    wash    off    when    your    -team    1-    wet,    a 

compounded   oil   i-   the   thing. 

ilso  a  mi  lal  1    to  purchase  a  high 

•   oil   for  low   pressures  and  tem- 

under  anj    condition      So  long 

a-   the    oil    is   11  d    b)    the    heat 

it   i-  subjected  to  in  the  cylinder,  or  it- 

lubricating  qualities  destroyed,  it   1-  c. 1 

for    the    work.    50    far    a-    this    quality    1- 

spent      for     a 

t   oil,   where   it   is  not   required,   i- 

money  thn  wji 

In  many  cases,   when  operating  plants 

of    larger    capacity,    and    where    the    main 

1   under  high   pressures,  -ay 

[50  to  iui  pounds,  gage.  I  have  used  a 
high-grade  oil  in  the  main  engines,  and  in 
the   auxiliary   apparatus,   such   a-   pumps, 

etc..    a    cheaper    and    lower    grade.       This 

can  be  done  to  advantage,  because  the 
the  pumps  i-  almost  .always  wire 
drawn,  hence  it-  pressure  and  tempera- 
ture are  low  when  it  enters  the  -team 
chest  and  cylinders  of  the  pump  and 
comes   in   contact    with   the  oil. 

While  I  will  not  a-sert  that  these  little 
economics  make  multimillionaire-.  I  will 
say  that  they  help  to  do  so;  and  even  if 
the)    did   not,   the   practice   of  them    will 

raise  the  engineer  in  the  estimation  of  the 
watchful     employer,     which     mean 
■  1.  .n-    and    more    money. 


Condenser   Repair  Kink 

The    condenser    was   a   1 

!i>  .1  ci  ntrifugal  pump  op- 
erated by  an  independent  engim  1  ■ 
some    reason     probably    left    runni 

slow — this  pump  lost  its  prime.  The  en- 
gineer did  not  notice  it  until  the  main 
engine'  began   to   labor,  Anr  to  the  drop   ill 

vacuum.  lie  immediately  speeded  the  cir- 
culator up  to  fid'  speed  .nid  forced  a  lot 
of  cold  water  through  the  condenser  Not 
long  after  an  attendant  m  ticed  steam 
seeping  out  thn  lugh  the   sidi    ol   I 

denser  and  on   examination   found   a  crack 
;    from    the    head    for    about 
ilong    tin-    -id.-.      A    pin    hi 
drilled   at   the  end  of  the-   crack   to   -t,,p   it 

bronze  patch  wi  ompletely  cover 

;        i  i.iif  mi  h    cap 

put  in  at  3-inch  intervals  all  the  way 
.•.round,  and  a  mixture  of  red  and  white 
lead,  worked  up  to  the  consistency  of 
dough,  was  placed  over  the  crack.     The 

patch  was  then  drawn  up  snugly  on  this 
joint   and   -topped   all   further  trouble 
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Some    Useful    Lessons  of    Limewate: 

A   Further    Discussion   of   the    Subject   of  Coal  Analysis;    the    Simple 
Apparatus     Required;     the     Method     of     Analysis    Simply    Explained" 


BY        CHARLES 


PALMER 


In    the   last    lesson    wc    began    the   dis- 

:   analysis,  noting  that   the 

four  chief   ingredients   to   be   determined 

i.l  the  volatile 

third  the  fixed  carbon  and  fourth 

Now  to  make  a  good  analysis  of 

ins  ••quantitative"  work.      But   this 

fair  chemical  balam 

crucibles,  ami  also  some  desiccators;  not 

to  mention  half  a  dozen  other  littli 

forceps  to  handle  the  crucibles  with, 

:   triangles   to   heat    the   crucibles 

r.n  and  also  a  good  bunsen  burner.     N*o\v 

ssible  that  some  of  you  may 

sted  enough  in  this  to  try  to  have 

iperintendent  net  you  an  outfit. 

an    make   a    very    fair   balance    for 

himself  by  using  knife  edges  made   from 

the  sharp  angle  of  a  specially  broken  piece 

Every   good    balance    has    three 

knife  edges,  one  at  the  central  part  of  the 

beam  and  one  at  each  end  of  the  beam  to 

carry    the    scale    pans.      But    these,  knife 
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edges  should  have  some  hard  surfaces  to 
work  on,  and  pieces  of  common  glass 
will  serve,  in  01  into  the  top  of 

the  post  on  which  the  beam  rests,  and  in 
the    oth   •  on    the    top    of   the 

ends  of  the  beam  to  support  the  knife 
edges  which  carry  the  scale  pans.  The 
relative  positions  of  these  knife  edges  and 
these  flat  glass  surfai  vn  in  Fig. 

few  chemists  will  bother  to  make 
themselves  a  balance  which  is  accurate  and 
sensitive,  but  I  can  testify  from  my  own 
experience  that  if  one  is  willing  to  take 
the  pains  he  can  hav.  1  home- 

ance.  There  is  another  thing  to 
idered  and  that  is  a  set  of  weights. 
These  weights  will  have  to  be  bought  or 
borrowed,  but  I  have  seen  an  interested 
student  make  a  very  good  set  of  weights 
by  filing  down  pieces  of  a  brass  rod  for 
the  coarser  weights,  cutting  up  thin  alu- 
minum foil  for  the  finer  weights  and  com- 
paring  these    with   a   good   standard   set. 


Also,  a  piece  of  line  aluminum  wire  will 
make  a  very  good  rider  to 
the  right  arm  of  the  balance  beam.  There 
is  nothing  at  all  impossible  in  getting  a 
homemade  balance,  but  perhaps  we  had 
better  reserve  that  for  a  special  lesson 
which  m.  .  and  we  will  assume 

for  the  present  that  you  have  some  kind 
of  a  balance  which  is  sensitive  at  least 
to  cetltigrams,  that  is.  hundredths  of  a 
gram. 

Method  of  Analysis 
In  determining  the  moisture,  all  that  is 


/ 


necessary    is    to    get    a    couple    of    watch 
which  balance  each  other,  and  this 
can  be  done  by  filing  away  a  little 

ng  little  strips  of  paper  on  the 
lighter  watch  glass.  Then  put  into  one  of 
the  watch  glasses  a  certain  amount  of  the 
coal-dust  sample,  say  5  or  10  grams, 
this  ran  fully,  using  the  other  watch 
glass  for  a  counterbalance,  and  then  put 
it  in  a  tin  box  over  a  moderate  source  of 
heat      You  can  make  a  round  hole  in  the 


1  the  can,  in  which  you  will  pi 
cork,  and  through  which  you  will  in 
a  thermometer,  as  shown  111  Fig.  2. 
can  .should  have  a  small  hole  near  tin 
at  the  side  and  another  at  tin  bottom 
.•or  circul 

If  you  are  using  a  Fahrenheit  tlunr 
eter   let    the    temperature    rise    -..   that 
thermometer  will   show    about   225  .leg' 
or  if  you  are  using  .1  Centigrade  therm 
eter,  ah. .tit   110  degrees.     About  two  hi 
heating   of  the    sample   at    this   \, 
will  dry  it.     It   should    then   be   coolei 
setting  it  on  a  clean  glass   plate    and 
ering    it    with    a    big    tin    can,    undent 
which   (and  at  the  side  of  your  coal  sai 
in  the   watch   glass)    stands  a   little  CU 
strong  sulphuric  acid  or  calcium 
not  chloride  of  lime  or  bleaching  pow 
but  real  calcium  chloride.  C'aCL  See  Fi 
Tins  i-  to  keep  the  air  dry  in  thi 
that  the  coal  sample  will  not  absorb  11 


FIG.    3 

turc'on    cooling.      In    10    or    15    mil 
remove  from  the  tin-cover  desic 
watch   glass   carrying  the   coal  sail 
weigh  it.     The  difference  from  the  on 
weight     (5    or    10    grams,    or    whatev< 
was)    represents    the    loss    in    mi 
moisture. 

The   Volatile  Matter— The  volatile 
ter   is   determined  by   weighing  1  u 
two   grams   of  the   coal   sample  in  a 
porcelain   crucible,   setting   this  on  a 
stem   triangle   on   an   iron    support 
on    the    cover,    and    igniting    stroi 
six  or  seven  minutes  over  a  good  bt 
flame.      This    operation    distils    from  he 
coal   all   the   volatile   matter,   lea' 
the  cokedike  carbon  and  the  ash.    Re  ve 
the  flame  after  six  or  seven  min- 
tion,  leaving  on  the  cover  until  the  c  O' 
ble  is  almost  cool,  so  that  the  hot  c;  0" 
will  not  be  burned  off  by  the  air.     \  tn 
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is  no  danger  of  burning  up  the  fixed 
i  inside  the  crucible,  the  c  tver  can 
Moved,  and  with  the  forceps  the 
ilc  can  quickly  be  placed  on  glass  in 
Dim-made  desiccator.  Let  tlii-~  cool 
it  is  .it  the  temperature  of  th' 
15  or  20  minutes,  and  then  weigh 
v  The  loss  in  weight  will  be  the 
le  matter  plus  the  moisture  which 
ave  already  determined,  and  which 
ye  subtracted  from  the  apparent  loss 
latile   matter   by   calculating    in    per 

>  Fixed  Carbon — To  determine   this, 
he  same  crucible,  with  the  sai 
«    (minus    its    volatile    matter)    and 
gly   over   the   flame   without 
•er  until   all   the  carbon   lias   burned 

and  there  remains  only  a  clean 
,  grayish  or  reddish  ash.  As  before, 
t-hile  still  hot,  remove  this  crucible 
he  desiccator;  do  not  place  the  cruci- 
irectly  on   glass,   but   on  a   little   dry, 

sand,  or  a  Mrip  of  thin  asbestos 
1  to  avoid  cracking  the  glass.  When 
<  Cool,  weigh  it:  the  difference  be- 
Jit  of  the  crucible  after  the 
ile  matter  had  been  burned 
weight  of  the  crucible  with  the  :i-\\ 
fixed  carbon,  or  the  most 
Me  part  of  the  coal. 
t  Ash — Before  yon  began  this  experi- 
you  had  to  weigh  the  empty  crucible. 
ig  this  weight  from  your  ni 
acting  it  from  the  weight  of  the 
Me  plus  the  weight  of  the  ash,  of 
r,  will  give  you  the  weight  of  the 
Keen  said  before,  this  ash 
!ly  consists  of  silicate   of  alumina  or 

Icalotion — Von  have  now  the  weights 
rst.  the  volatile  matter,  represented 
m  heating  the  crucible  and 
with  the  cover  on  for  six  or  seven 
tes;  second,  yon  have  the  loss  he- 
n  this  weight  and  the  weight  of  the 
Me  and  the  ash  :  and.  third,  you  have 
"ight  of  the  ash  by  subtracting  the 
bt  of  the  original  crucible. 

Final  Calcixatioxs 

ese  three   differences,   the    weight    of 

volatile    matter,    the    weight    of    the 

carbon   and   the  weight   of  the  ash, 

•    ji  ther    should  equal  exactly 

the  original  coal:  thus.  ~up- 

'  g  that   you   took   a   gram   of  the   coal 

"hat  the   crucible   weighed    12   grams. 

rst  weight  of  the  crucible  plus 

J  a]  would  be  13  grams       \- 

"     ight   of  the   crucible   pin-   the   coal 

I'  the  volatile   matter   is   driven   off  is 

!   grams.      That    indicates    a    loss    of 

'le  matter  of  0.1    gram,   which   is    10 

r  ent    volatile    matter       Assume    that 

p   Hght    of   the   crucible   plus    the    ash 

''burning  off  the  fixed  carbon  is  12.10. 

1." represents  a  loss  for  the  fixed  carbon 

,:  .gram,  or  80  per  cent,   of  the  orig- 

Now,   your   crucible,    weighing 

»*rns,  when  subtracted  from  12.10,  the 

of    the     crucible    plus     the     ash, 


course,   in    actual   work   your   crucible   will 

tl\    12   grains,   but 
put   in  exactly   1   gram  of  coal  and 
might  be  relativel) 

though    the    volatile    matter,    the    lived   car 

bon  and  the  ash  vary  in  all  coals.     Hence 
your  analysis  stands  a-  follows      Amount 
of  coal  taken,    1    gram;   \  ilatile   matter.    10 
(including    moisture);    fixed   carl 
ash,  10;  total,  100. 

be  Figures 
There   is    something   peculiar   about    the 
1   such  an  analysis  t,,  which  refer- 
ence must   be  made.      In  tin 
analysis  the  sum  of  the  volatile,  the   fixed 
carbon   and   the   ash   ought    to   C  ime   t"   a 
CXactlj      100    per    cent.:    and    yet 
hardly   any   other    analysis   com 
monly   performed   by   chemists   wl 
actual  100  per  cent,  total  of  ingredients  is 
allowable.     At    first   sight   this   ma 

surprising,  but  incidental  human 
and  the  incidental  chemical  and  mechani- 
cal error-  due  to  -light  impurities,  or  to 
slight  losses  (as  the  impurities  in  the  re 
agents,  or  the  losses  incidental  to  precipi- 
tating, filtering  and  washing  5.  to  or  15 
nts)  are  SO  great  that  there  i-  not 
one  chance  in  a  hundred  thousand  that 
the  result-  of  .1  good  analysis  will  add  up 
exactly  100  per  cent.  As  a  rule,  the  total 
comes  between  99.  per  cent,  on  the  one 
hand  and  101  per  cent,  on  the  other,  and 
in  very  good  analyses  between  1)9.5  per 
cent,  and  100.;  per  cent.  Indeed,  this 
close  approximation  to  100  per  cent,  with- 
out exactly  hitting  it  is  commonly  re 
garded  among  chemists  as  an  incidental 
f  the  genuineness  and  honesty  of 
tin  work,  while  an  analysis  of  the  ordi- 
nary substance  (excepting  coal  analyses) 
showing  a  total  of  100  per  cent,  always 
carries  the  impression  that  the  figures  have 
been  "cooked."  Of  curse  this  does  not 
imply  anything  against  a  very  common 
practice  r.f  calculating  percentage  into  100 
per  cent.,  which  is  an  entirely  different 
thing,  but  when  this  is  done  it  should  he 
always  so  stati  d  Now  you  can 
it  is  not  good  form  to  have  the  ordinary 
chemical  analysis  foot  up  a  total  of  ex- 
actly too  per  cent.,  while  the  ordinary  coal 
analysis,  with  the  volatile,  the  fixed  carbon 
and   the    ash.  'ip   exactly    too 

per  cent.     The  reason  for  this  is.  that  you 
start    with    a    weighed    crucibli 
1  amount  of  coal.     You  d 
any    dissolving,    precipitating,    filtering     or 
washing,     but     simply     subject     the     same 
crucible   with   its  contents   to   varying   de- 
grees of  heat.     The  volatile,  the  fixed  car- 
!   the   ash  arc   represented   by   dif- 
ferences  between   certain   weights,   ami    as 
one    difference    begins    wdicre    the    other 
leaves  off.  obviously  the  sum  of  tl 
ferences     ought     to     equal     the     original 
coal   added   to  the   weighed 
crucible     It  is  much  as  though  you  should 
livide  the  length  of  a  foot  rule  into 
three  parts      These  three  parts  may  vary 


in    different    CaSCS.      tine    in. 

ne  may 

1    1  j  foot .  but  the  sum  of  the 

So  that   is   win ,  in  .1 

of    loo  pi  i|    onlj    allowable,  but 

actually  demanded 

I'm   1 

1   do  11  it    all   of  the   readers 

of    I'nu  ER    will   be   abli  lip   up 

to   do   this   quantitative   work    implied    in 
coal   analysis.   Inn    i|    will   not    hurl    anyone 
M  .   and   if  he  eanii.  it 

will  not  hurt  one  to  know  how  it   is  done. 

ducation    is   this:    "if 

ild    learn    a   thing,    u 

best    way  to   understand   a   coal   analysis   is 

to  try  to  do  it.     If  there  were  any   simple 

method  of  performing  tin-  coal  analysis  it 

would    In    described    lure.    and.    although 

quantitative    analysis    and    the    use    of    the 

balance    are    usually    considered    advanced 

.  yet    I   know  of  no  reason   why  the 

beginnei  attempt  them.     Civil 

engineering  and   the   use  of  trigonometry 

in    measuring    tracts    of    land    are    usually 

considered    rather    advanced    subjects,   but 

that   should   not   prevent   us   from   carrying 

a    pocket    2-foot    rule,    or     from    knowing 

something    about     the     compass     and     the 

north   star  , 

In  addition  to  the  short  analysis 

into  the  Conventional  ingredients  called 
the  volatile,  the  fixed  carbon  and  the  ash. 
there  is  another  method  of  measurement 
called  the  therm  (chemical  or  calorimetric. 
which  consists  in  actually  measuring  the 
beat  given  out  by  burning  a  weighed 
amount  of  coal  in  pure  oxygen  Of  course 
this  i-  »*jll  more  accurate  for  commercial 
purpo-es  than  the  analysis  as  given  above; 
for  what  one  buys,  when  he  buys  coal,  is 
much  heat  power  and  not  merely 
so  much  fixed  carbon  or  volatile  matter; 
and  even  this  volatile  matter,  particularly 
in  bituminous  coals  and  western  lignites. 
may  represent  a  very  large  part  of  the 
heating  power  of  the  coal.      *" 

Just    here    I    can    imagine    some    of    our 
husky   readers  as   querying   whetl 
is   any   use   in   all    this    bother   to    find   out 
nmposition  of  the  coal,  when 
anyone  can  tell  how  it   behaves  practically 
under  a  boiler.      \n   experienced   fireman 
who  knows  his  boiler  can  probably  easily 
tell  the  difference  between  a  good  coal  and 
a     poor    coal,     but     1     doubt     very     much 
whether  even   tin'   best    fireman   could   al- 
ii  the  difference  bi  I 
steam    coal,    carrying,    say,    78    ot 
C(  nt.  fixed  carbon,  and  anotl 
coal    of   precisely   th(  rnal    ap- 

pearance   and    quality,    but    carrying,    say. 
from  80  to  82  per  cent,   fixed  car' 
the    difference    between    tie 
might  easily  amount  to  hun 
lr  rs  a  year.  That  is  the  reason  why  these 
" 
opportunity 
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The  question  of  sulphur  in  producer 
gas  now  occupies  somewhat  the  same 
position  as  did  that  of  hydrogen  a  short 

time  ago.  All  -oris  of  difficult!. 
attributed  to  the  presence  of  this  element 
if  gas  |,  ,r  power  purposes.  When  any- 
thing occurred  not  easily  underst I,  re- 
lating to  the  combustion  of  the  fuel,  it 
was  easy  t,.  saj  thai  there  was  too  much 
hydrogen  in  the  ga-.  Producers  were 
even  designed  with  the  object  of  making 
a  gas  containing  no  hydrogen  in  order 
to  eliminate  the  disturbances  attributed 
to  this  constituent.  But  it  has  been  found 
that  a  reasonable  amount  of  hydrogen 
is  not  disadvantageous,  and  back  fires, 
preignitions  and  the  like  have  been  as- 
signed   to    their    rightful    causes. 

The  possible  effect  of  sulphur  on  their 
engines  is  now  worrying  more  owners  of 
plants  than  the  older  hydrogen  question, 
and  coals  low  in  sulphur  are  in  gnat  de- 
mand in  consequence.  Careful  tests  by 
the  United  States  Geological  Survey, 
however,  have  failed  to  show  any  de- 
leterious effects  on  the  engines  themselves 
due  to  the  sulphur  in  producer  gas.  Ac- 
cording to  these  test-,  the  places  to  look 
for  trouble  from  sulphur  are  before  the 
gas  gets  to  the  engine  and  after  it  leaves 
the  engine.  It  should  be  noted,  however, 
that  the  tests  were  made  with  single- 
acting  engines.  Double-acting  engines 
are  invariably  equipped  with  water-cooled 
piston  rods,  and  somewhat  "scattered" 
and  unsystematic  observations  of  such 
engines  seem  to  indicate  that  there  is 
more  wear  at  the  cooler  parts  of 
the  rods  when  producer  and  blast-fur- 
nace gases  are  the  fuels  than  in  engines 
operating  on  natural  gas.  The  combina- 
tion looks  suspiciously  like  sulphurous 
acid  in  the  cases  of  the  producer  and 
blast-furnace  gases. 

Sulphur  in  the  producer  has  a  tendency 
to  cause  clinkering  and  to  this  extent  is 
undesirable,  and  a  solution  of  sulphurous 
acid  may  be  formed  when  the  gas  comes 
in  contact  with  the  scrubber  water.  It 
may  well  be  possible  that  wet  scrubbers 
will  be  lined  with  lead  to  guard  against 
the  corrosive  action,  when  all  grades  of 
coal,  both  anthracite  and  bituminous, 
come  to  be  gasified  in  producers. 

In  the  exhaust  pipe,  when  it  is  "dosed" 
with  a  jet  or  spray  of  cooling  water  from 
the  jackets,  conditions  are  more  favor- 
able for  the  oxidizing  of  sulphur  dioxide 
into  sulphurous  acid  and  corrosive  action 
may  be  expected  there.  However,  the  ex- 
haust piping  of  the  ordinary  plant  is  gen- 
erally the  cheapest  and  easiest  to  replace 
of  any  of  the  equipment,  and  if  the  pro- 
ducer is  gasifying  a  coal  satisfactorily,  it 
:em  that  the  fuel  should  not  be 
hastily  1  specially  if  such   ac- 

tion is  taken  for  fear  of  possible  destruc- 
tive effect  on  the  engine  and  the  engine 
is   of  the   single-acting  type. 


V     chai  il     w.i-    advised 

installati.  n    because    the    I 

snielled     Strongly    of    sulphur.       This 

ment  in  all  its  lower  stag<     of  ofl 

has    a    distinct    smell,    indicating    thr 
formation    of    the    molecule     is    rjfl 

tially  complete.  Therefore,  when  tl 
haust  smells  stronglj  of  sulphur  t 
an  indication  that  .1  large  quantity. 
ably  the  greater  portion,  of  the  si 
contained  in  the  fuel  is  passing  har: 
ly  to  the  atmosphere  as  dioxidtt 
Ihe  worst,  sulphur. .us.  not   sulphuric 


Fi 


iremen  s   Licenses  in 


Ohi 


The  attorney  general  of  ohi,  , 
rendered  another  decision  bearing  » 
the  engineers'  license  law.  hroi  t 
newspaper  account  be  lore  us  it  woi  . 
pear  as  though  it  were  directed  ;  m 
the  special  permits  to  firemen  to  r  «• 
boilers  issued  by  William  E.  Ke  Jj 
until    recently   the   chief   examiner 

The  law  provides  that  "It   shall     0 
lawful    for    any    person    to    operate 
tionary    steam     boiler    or    engine 
State  of  Ohio   *   *   *   without   bavin:* 
duly   licensed,   to  do   so  as   provided 
in."     And  that   "It   shall   be   unlaw 
any   owner   or   user   of  any   steam 
or   engines   other   than   those  exce| 
operate,    or    cause    to    be    operated   r  1 
steam    boiler    or    engine    without    ; 
licensed   engineer   in   charge." 

From    the    first    part    of   the   sec  n  1 
would   appear  to  be  necessary    foi 
to    have    a    license:    from    the    lath 
it    might   be   inferred   that   the   fact   at 
licensed  engineer  was  in  charge  W( 
sufficient.     The  act   provides  for  ex 
tions  only   for  persons  wdio  desire 
a-    steam    engineers,    with    no   alius!  I 
firemen.      Mr.    Kennedy    appears   t  HSVf 
ls-ued  a   special  permit   for  firemen 
have   accepted    their    fees    therefor 
same    way    that    fees    were   acceptei 
engineers      for      the      regular     etif  em 
license.     These   fees  were  turned  i     I 
State   treasury.      W.    E.    I  laswcll,  tl 
chief     examiner,     has     instructed      f 
examiners  to  notify  all  perse 
ing    firemen's    licenses    to    report    1 
animation     for    engineers'    i 
date    to    be    affixed    by    the    distr 
airliner.      He    intimates    that 
delay    will    be    involved   and   that 
be   reluctant,   so   far  as  is  consist* 
law   and    the    general    welfare   of  :  Pfl 
sons  affected,  to  prosecute  fircmei '4| 
the    engineers'    license   law    until   a! 
date  fixed  by  the  examiners  for  sn  «• 
animation.      It    is    further    intim; 
the   chief  examiner   will   not  he  li  Lv  ' 
make    a    move    toward    arresting    I 
until  the  legislature  has  had  a  ch« 
amend    the    law,    and    to    give   fir.  «n 
license   law    of   their    own    with  cW 
examinations  than  those  for  the  ei  "f 


iter  7,  i  too. 
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(icago  Smoke  and  Electrification 

i-   criticism    has   latel)    been   di- 

■ed  against   the  Chicago  smoke-inspec 

rtraent,  the  burden  of  which  has 

ling   against    depart- 

rcs.    hotel-,    laundries    and    small 
I.  the   fact   has   been   lost 
that  the  numerous  railroads  en- 
citv     are    really    the    gi 

H^Hj  in    this    regard    and    should    he 
H^|np  with  a  round  turn  before  any 
yc<iblc  result-  can  be  achieved.     In  all 
isms  of  Mr.   Bird's  regime,  how- 
contained  .illusions  to  the  good 
idministration    has    already    ac- 
I   and  •  doubtless   had    the   activ- 
ate    department     been     directed 
the     suppression     of     railroad 
i    same   criticisms  that   are   now 
lined   circulatio 
Is    that    the    stationary    plants 
g    neglected. 
b!  is  true   that    a    large    percent  ... 

iwn  area  of  Chicago  is  c. 
wi    railroad    tracks,     which     emphasizes 
■  nance     of     smoke     from     this 
"  tit   it   is   also   true   that    from    the 
ire   of   the   case    the    locomotive 
•'  e   last    source   of   this   nuisance 
»      eliminated.      The    installation    of    ;i 
irnace  in  the  ordinary  stationary 
;Li    where    weight    and    space    are    in  it 
prime   importance,   is   a   compara- 
ble  matter,    but    coal    burned    in 
live  fire  box  is  burned  in  close 
■.  ith   the   heating   surface   and   the 
ickly  enter  the  boiler  tubes  where 
led.    and    have    little 
nf     mixing     with     the     necessarv 
of    oxygen.      Small    opportunity 
of    introducing    refractory    ma- 
amount-    sufficient    to    affect    a 
re-ult    and    the    conditions    are 
iry  to  the  teachings  of  the  new 

combustion. 

radical    change    will    have    to    he 

the   motive    power   before    smoke 

HI:  entirely  suppressed  and  the  citizens 

-.  e  that   electrification   will 

.    come.      It    will    come,   however. 

!■    it    on    the    railroads    as 

in   Xew  York  City,  and  in   the 

that  track  elevation  was  forced. 

of   the    Illinois    Central    re- 

d    against    electrification    in 

*  ce  of  the   strongest   public    opinion 

he  influence  that  numerous  civic 

uld  bring  to  bear,  and  dc- 

ir<    that    they    would    adopt    the    cx- 

irning  coke  at   an   estimated 

their  fuel  bill  of  $250,- 

ar,  even  though   this  amount   ac- 

on> ,'  to  their   own    figures    would   pay 

N*  nan  half  the  fixed  charges  on  the 

of     their     entire     suburban 

in  the  last  few  days  various 

Stations     of    trainmen,     meeting     in 

"c.i.  have  condemned  the  proposition 

Is  that  it  would  be  d 
'  ' ■■    live-   in   the   operation   of  trains 


and    put    many    of    them    out    01'    , 
ment.     These  it 

that    if.    iwo   years   ago.   when    th 
smoke    administration    came    into    power, 
rt     had     been     made     blindly     and 
literal!}  to  force  the  anti  smoke  1  ' 
on    the    railroads    such    bitter    op] 
would    have    been    arou-ed    a-    to    nullify 
to    a    great    extent    the    usefulness    of    the 
department     before    any    good    had    been 
accomplished. 

tin  the  other  hand,  the  policy  of  educa- 
tion    and     cooperation     which     ha 
adopted  has  n  nest  efforts  on 

the   part   of   the    railroads   to   mitigate   the 
evil,    efforts    the    extent    of    which    is    not 

appreciated  by  the  public,  and  has  at  the 

same   time   allowed   the   department    to   gel 
the    stationary    plants    well    in    hand    and 
effect    a    marked    betterment    in    1 
eral  situation. 

In   view   of   the   rich    field    for   ii 
ment  in  Chicago  before  the  present   -moke 
1  rdihance   went   into  effect   and  the   back- 
wardness in  this  din    :  r  repre- 
sentative    cities    using    bituminou 
it    would   seem   that   no   little   inju 
being   manifested   in   blaming    the   smoke 
department  because  electrification  has  not 
iplished. 


The  Gas  Engines  at  Point  Breeze 

An  article  relating  to  the  new  Bethle- 
hem gas  engines  to  be  installed  at  the 
Standard  Oil  Company's  P.ayway  refinery, 
and  published  on  page  824  of  the  issue 
for  November  24.  contained  some  refer- 
ences to  the-  gas  engines  at  the  Phila- 
delphia (Point  Breeze)  refinery  which 
l.av  ■  ■  been  made  under  a  grave 
misunderstanding  of  the  facts.  The  most 
important  of  these  was  to  the  effect  that 
preignition-  had  -beared  off  It-inch  crank 
pins  and  twisted  main  shafts  in  two.  We 
are  now  informed  by  an  engineer  who  is 
mon  closer}  in  touch  with  the  plant  that 
one  main  -haft  failed  as  a  result  of  im- 
proper alinement  of  the  main  bearings 
and  that  there  has  never  been  a 
crank  pin  shearing.  The  less  serious 
statement  in  question  was  to  th 
that  the  regulation  troubles  which  de- 
veloped at  first  were  dm  ti 
a  governor  action.  Subsequent  informa- 
tion indicate-  that  the  regulation  diffi- 
culties v  the  widely  and  rapidly 
varying  qualit  which,  as  the 
article  states,  i-  about  the  worst  pos- 
sible gas-engine  fuel. 

The   article    was    written    by   a    member 
of    the    Standard    Oil    engineerin 
and    was    therefore    "passed"    wi 
critical   scrutiny  than   we  customarily  ap- 
ply  to    contributions.      It    is    only    fair    to 
the     author     and     ourselves,     however,     to 
say   that   the   tribulations   at    Point      . 
were    mentioned    to    indicate    the    tremen- 
dous  hat  '   r    which    the 
had    been    brought    to    a    state    of   highly 
satisfactory    operation;    not    to    disparage 


them.   We  happen   to  know   that   the   build- 
have    spenl 
like  water  and   put    forth  unlimiti  1 

iii  order  to  o 

which    the    character    of    tin-    gas 
■  d    vv  hen    it    v.  1    p.   use 

il    for    engine    operation,    and    the 

triumph    for    the    builders,    not    dis- 
credit. 


Boiler   Insurance 
Boiler  insurance   i-  a   g 1   thing,  but 

the  name  is  unfortunate.  It  is  a  mis- 
nd  misleads  people  a-  1..  where 
lie-  its  chief  merit,  1  Ine  talks  about  boil- 
er insurance,  and  boiler-insuram 
and  the  man  who  gets  the  largl  ' 
for  the  lea-t  amount  thinks  he  has  the 
best  proposition,  and.  if  it   wen 

or   life  insurance,  this  would  be 
true.  What   we  want   i-  1>   il 
not  holler  insurance.     W< 

•  cidents,   and    not    to 
pay   the  owner  a   sum   of  money    1 
accident    ha-    occurred    and    killed 
jurcd    a    lot    of    citizens.       Immunity    and 
not     indemnity     is     what     the     public     de- 
id     the    company    which     h 
fewest  number  -1"  losses   in  proportion  to 

the  boilers  which  it  handles,  i-  doing  a 
better  work  for  the  public  and  for  in- 
dustry than  is  the  company  which  pays 
out  the  largest  amount  of  money  in  in- 
demnities. 


Honesty  in  Expense  Accounts 


This  is  essentially  an   engineer's  paper, 
and    it    aims    to    ileal    with    problems   con- 
fronting  the   engineer,   hence   vv  e    need    no 
for   discussin  .-counts, 

but  only  to  explain  that  we  feel  the  sub- 
ject a  legitimate  one.  because  ' 
gineers  trawl  on  the  road  and  these  are 
often  in  doubt  in  regard  to  some  phase 
of  the  question  of  what  constitutes  legiti- 
mate  items   in    the   expcn-C    account. 

Broadly  speaking,  the  home  company 
pays  for  the  transportation,  board  and 
lodging    of    ii  when    on    the 

road  engaged  in  company  work.  It  pays 
for  the  actual  expense  incurred  only,  and 
the  idea  that  a  certain  sum  is  allowed 
for  each  item,  and  that  that  sum  may 
be  charged  irrespective  of  actual 
expense,  is  most   fallacious. 

If,  through  circumstances  or  choice,  a 
man  eats  a  fifteen-cent  lunch,  he  has  no 
right  to  charge  more  than  that  amount 
in  his  expense  account,  nor  has  he  a 
right  to  ride  in  a  day  coach  and  charge 
up  a  sleeping-car  berth,  nor  to  walk  to 
a  plant  some  distance  away  and  charge 
up  livery,  nor  to  walk  to  a  hotel  and 
enter  an  item  for  bus  A  man  can- 
not, with  honesty  to  himself,  spend  time 
which  the  company  has  paid  for  in  doing 
work  for  which  the  company  is  to  be 
again  assessed. 


l'(  >\\  ER    VXD    1  III     ENGINEER. 


ibi  r  7,  ij 


Power  Plant   Machinery  and    Appliances 

Original      Descriptions      of      Power      Devices 
No     Manufacturers'      Cuts     or     Write-ups     Used 


MUST    BE    NEW     OR    INTERESTING 


a    lour-Record    C02 
Recorder 


ir-record    CO= 
to  make  foui 

rs,    all    records    being 
n    full   view   at   one   time   <>n   the 
-'.•in. 
rd    covers    a    period 

n    each    analysis 

:  minutes,  thus  making  the  analysis 

minutes  apart. 

'line  is  furnished  with  an  electric 

irrcnt    from    the    in 

cent   Ian  ing    sufficient   to   op- 

neral  appearance  of  the  machine 
\t  the  top  is  located 
the  electric  motor,  either  direct  or  al- 
ternating currents  being  used,  the  motor 
running  at  a  speed  of  1800  revolutions  per 
minute. 

The   motor   shaft    is  a   gear 

which    meshes    with    a    horizontal    worm 
such   size  that   the   speed  of  the 
ired   speed 
ite    the    machine.      By    means    of 
the   tra:  motion    is   im- 

panel  I  •    the   left    and 

ive  their 
from     the     vertical     worm     gear 
which    meshes    with    a    secondary     worm 
part    of   the    vertical 
shaft. 

.■•nil    wheel    next    to    the    motor 
:    cranlc    pin     for    operating    the 
:.   which  con- 

■    the    pump    A, 
■!'l  shown  at  the  extreme  bottom 
.-.    I. 

nches.     No  packing 
rings  arc  made 
tlier. 
The    pump    on     its    downward    stroke 
i    the    gas-re- 
ceiving   chamber    B.    which    is    connected 
of   the    pump   by    the    pipe 
I 
water  level  and   floats   in   the   float  cham- 
-  measuring  chamber 
•    C  and  D  lowering 
when    the    pistf  n    lowers. 

The  cam  shown  at  the  extreme  left  of 
the  top  portion  of  Fig.  t  operates  a  hori- 
zontal moving  lever  having  a  roller  at 
one  end  and  a  toothed  segment  at  the 
other,  which  meshes  with  a  small  pinion 
and  imparts  an  oscillating  movement  of 
a     circle     to    a    thi 


valve   shown   :  fig.  2,         n 

the  vertical   shaft  connected  t..  tin    same, 

as  shown  in   I 


t'roin    chamber    D    to    the    water    sc; f 
which   is   opened   to  the  atmo-pherc. 

\  four  wa)  valve  is  placed  hctwceiB* 
four  boiler  connections  on  the  one  iB 
and   bun  asuring  chamber  /  •> 

the   nth.  i      idi       h 
valve    in    design,    containing    eight 
in     four     pairs.       By     its     continual 
cular  motion   it   admits  the  gas  iron 
four    boilers    in    rotation,    I 
say,    No.    i    boiler   being    adi 
chamber   />'  by  the  b  >u  ei  ii 
level  in  it.  and  pas  into  chajfci 

I)  by  the  raising  of  the  water  levelH 
from  chamber  D  through  the  valvejfe 
seal    (.'.    '' I    the    atmosphere, 

next  charge  of  the  tv r  pair  of  ch  ■ 

follows  the  same  course,  with  the  dim 
ence  that   the  ga*   i<   passed  over  fn    I 
through  the  valve  /•.'.  not  to  G  and  tlfc 
atmosphere    as    before,    but    "\ci     inti 
caustic-potash    chamber    /:    for    an; 

rst  charge  is  called  the  cli 
charge,   and  removes  all  the  oM 


FIG.    I.     WESTOVEK   FOUR-RECORIi   REI 


FIG.  2.     SECTIONAL   DIAGRAM   OF  RECOI  * 


This   valve   opens   a    free    passage    from      maining  over  in   the  pipes   from  tin ir  I 
chamber  D   to   chamber   F,  and    when    in      vious  analysis,  while  the  second  clni  '  • 
r    position    opens    a    free    passage      for   analyzing  only. 
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imc  in 
spect   as   the   principal    feati 
us    hand    analyzers,    and,    there- 
ial   description.      Its 
g    capacity    is    300    cubic 

action   of  the   pump   piston    the 
s    and    falls    in    the    float    chani- 
inches,  which  corresponds 
ight  of  the  charts  show  n 
vertical   hight   of  j  inch< 
^^^H  to    the    full    theoretical    JO.o   per 
is  hack  balanced  by 
I    weight    J.    Fig.    2,    the    chain 
trying  the   four  marking  pencils. 

agncts   are   a    part    of   the    mark- 
Is   and   are   brought    into   plav    in 
in   unison  with  the  movement   of 
■vay  selective  valve,  which  unison 
ny    is    maintained    by    the    mag- 
ladruple     selective     switch     which 
of     the     usual     rotative     circuit 
and  breaker, 
mstic-potash  chamber  F.  is 

so  there  are  no  joints  to 
he  inverted  chamber  within  the 
•    tilled    with    powdered    material 

present    a    large    caustic  : 
:   r  quick  absorption.     As  tl 
er  from  measuring  vessel  D,  the 
in  the  inner  chamber  is  lowered 
bly,  the  level  in  the  outer  cham- 
ping  correspondingly.      The    de- 
f  the   level   in   the   inner   vessel 
b  w  the  level    in   the   outer   vessel   pro- 
pressure  within  chamber  D  which, 
"   turn  stroke,   insures   the   lower- 
e  float  in  the  chamber  and  con- 
button  K  ahead  of  the  lowering 
iter  level  in  chamber  G  and  in- 

f  the  contact  points  L  L. 
s-receiving   chamber   B    is   prac- 
liquid   pump,   the   surface  of  the 
»   •    within    same    acting    as    a    piston. 


When   the    water    level    falls   by    means   of 
the  action  of  pump  ./.  the   g 
through   the    four-way   selective   vi 

vn  within 
the     chamber.      Contrawise,     when     the 

water   level   rises  the  chargt 
out,  not   through   the  lube  through   which 
it    entered,   but   through   a   small 
■   into  and  through  the  tl 
to  the  measuring  chambei 
On   account   of  the   moisture   in   the   gas 
it   is  not   practicable   to  bring   it   in   direct 
to    the    selective    valve    without    drainage 
being   allowed    ior.     For   ibis   p 

water  seal  is  provided.  This  seal  is  for 
the    purpose    of    receiving    SUcTl    accretions 

'•i  moisture  as  are  sure  to  be  in  some 
gases  and  taking  care  of  it  automatically, 
there  being  an  overflow  vent  which  allows 
the  moisture  to  evaporate  or  drip  away 
drop  by 

isture  gathers  in   the  seal,  there 

it   to  go  and  a  seal 

til  outlet.  With 

coals      containing      very      slight      I 

enough  evaporation  takes  place  at  the  top 
of  this  pipe  to  correspoml  with  such  a 
small  amount  of  moisture.  Where  the 
i-  SO  considerable  that  it  is  not 
evaporated  away,  this  tube  is  li 
receptacle. 

As  this  is  a  four-record  machine,  it 
means  four  charts  instead  of  the  usual 
one  chart.  These  four  charts  are  printed 
on  one  sheet  of  coated  paper  am 
away  as  one  chart  containing  four 
records.  The  recording  pencil  or  marker 
E  thin 
sheet  silver  's  inch  wide  which  leaves  a 
clean,  sharp,  black  line  on  the 
surface.  The  hight  of  each  individual 
chart  is  2  inches.  This  hight  of  _>  inches 
represents  the  theoretical  amount  of  C03 
contained    in    the    gases    of    combustion. 


The  diameter  of  the  drum   is  J  inches  air' 
I      I  ing     the 

charts    al  inches.      Tl 

encircle    the    drum    and    are    held    at    their 
edges  by    three   small   gummi 

one-quarter  the  si/e  of  the  ordin; 

mp.       When    the    charts    have    re- 
be   with- 
i  n        The   drain 
ii    by   the    fri.tion   occasioned   by 
its    resting   on   a    revolving   plate   which   is 
part  of. the  clock   movement,  thus,  when 
the  chart    has   been    al  ll  nm   can 

be  revolved  to  the  point  corresponding  to 
and  minute  of  the  daj  at  which 
change, 
pen     is 
tandard 
2-inch    travel,    thus    making    the    I 
easily   adapted    to    the    close    measuring    of 

low    percentages.      Furthermore,    by    the 

use    of    a  solution    in 

the   caustic  potash    solutii  n    the 

an  oxygen  recorder,      \gain.  by 
ional  mechanism  it  is  adapted  to 
record  both  oxygen  and  CO». 

The  drum-clock  movement  is  simply  the 
ordinary     clock     movement      without     the 
usual   face  and  hands.    What  corresponds 
to    the    hour    hand    in    the    ordinal 
is   fitted   with   a   plate   on   which    (hi 
drum   rests.     There  is  enough   fricti 

this    plate    and    the   drum    to   cause 
the   latter   to    revolve   without   slipping. 

This  machine  is  manufactured  by  The 
Caldwell  Company,  220  Broadway,  Xew 
York  City. 


New   Departure  Packing 

A  new  packing  brought  out  by  the  Cle- 
ment Restein  Company,  133-9  North 
Second    street,    Philadelphia,    Penn.,    con- 


HG.    I.,  FORM    WHICH    NEW    DEPARTURE    PACKING    ASSUMES    IN'    BOX 


FIG.    2.     IN    COMBINATION    WITH    OTHER    FORMS 


•i    in    a    square 
nd  hole  in  tl  i 
plied  the  material  is 
shown  in 

the   elasticity    of   the 
the  rod.    Used 
special  I)    adapted   i 

ised  with  other 
:  material  and  design, 

i  j    pressure  ■ 
■     which    fibrous    packing    can    be 


Skinner   Valve   Reseating  Tool 

A    valve-reseating    tool,    which    should 
find    a    welcome    in    any    steam    plant,    is 


1-uW  ER    \NI>  THE  ENGINEER. 

ii  is  claimed.     The  cutter  does  not  grind, 
but  cuts  the  seat,  leaving  it  smooth  and 
polished.     It  requires  but  verj  little  pres- 
operate,  and  the  sa: 

times,      rhi 
tion  of  this  device  is  so  simple  that  any 
engineer   is   capable   of   using   it    without 
it    is    manufactured 

boulevard,  Chicago,  111. 

Burke's  Smokeless  Furnace 

The  Burke  furnace  may  be  attached  to 
water-tube   or   tubular  boilers,  by   simply 
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removing    the    lower    half    of    the    bier 
front    and   grate    bai  S, 

The  construct  1.  >n  of  the  fu 
simple  and  rigid,  consisting  of  In 
iron  plates   for  the   front  and   siili 

bolted  to  the  foundation  plates  and  ud 
together  in  the  rear  by  the  cross  be.'fc 
bars  at  the  grate  level,  and  an  angft 
iron  at  the  bottom  bolted  tcfe 
foundation  plates,  as  shown  m  I  1  ■•..  1 

1  . 1  aid    further  in    s,  1  111  in1.:    alii 
the     furnace    construction    two    cast  o- 
gusset  plates  extend  from  the  top 
torn   at    the   rear.     These   arc    fastcm  * 
tlic  side  plat. 


shown  in  the  illustration.  It  will  he  seen 
that  by  using  the  bonnet  of  the  valve, 
and  a  taper  bushing  which  fits  into  it 
and  acts  as  a  guide  at  the  top.  and  the 
guide  in  the  opening  of  the  valve  at  the 
be  ttom,  the  tool  is  so  directed  that  perfect 
alinement  is  assured. 

The  cutter  works  on  the  principle  of  a 
shear  cut.  with  ample  clearance,  for  both 
flat  and  taper  seats,  and  will  not  chatter, 


FIG.    2.     BURKE    FURNACE    APPLIED   TO   A    PETURN-TUBULAR   BOILER 
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h  crosses  the  entire  rear  cm!  of 
the  furnace.     This  angle  bar  i<  embedded 
in  the  bridgcwall,  which  prevents  it   from 
g  burned  out   from  the  In 

lional    view    of 
the   furnace. 

rch  is  built  of  firebrick  placed  on 
md.  making  it  q  inches  in  thiekn 

this    firebrick    arch    is    a    hlue-an- 

ed  cover,  and  between  this  brick 

er   is   an   asbestos    lagging    which 

the    radiation    of    heat    it 

om.      A    rise   of   J    indies    to    the 

iven  to  the  arch;  the  arch   itself 

tructed  by  luting  the  brick 

ibility  of  it-  collapse, 

ther    the    side    plates.      The 

■dined  sidi    grat'  -  are  stationary  and  the 

ites  of  the  shaking-finger  type. 
1    It  will  be  seen  from  Fig.  1  that  the  coal 
lis  placed  in  the  pockets  or  hoppers 
ton  top  of   the    furnace   by   any    standard 


intended 

and  an 
smokeless 
■  25  inch  ovei 

•   results 

from   this   furnace,   as   with 

I  for 

tained  in  the   furnaci  passing 

under   the   boiler   and   through    the   tubes. 


This    furnace    is    manufactured    by    the 

rtnrke     ! 

street,  t  hii  ago,  111. 


Skinner  Gage  Glass  Culler 

cutter  i>  illu  ith. 

It   is   made   with  two  arms,   whii 


SKINNER    G  VCE    '.I.  \s- 


Scction  through  A-A 

ECTION    OF    BURKE    FURNACE 


ethod  of  coal  conveyance,  and  feeds  by 

■•eight  from  the  hoppers  into  the 

imace  where  it   is  consumed.     The  coal 

received    from    the    hoppers    • 

dined   side  grates,   where   it   rests   until 

ly    coked,   the    gases    or    volatile 

:   11  matter  being  distilled  from  the 

•'cen  coal  and  completely  consumed  dur- 

-sage  over  the  incandescent  mass 

coal  upon  the  horizontal  grates  below 

id  the  white-hot   arch    above.     This   is 


All  air   for  combustion   is  taken    through 

irfiich   are   so  di 
give    the    requisite    amount    for 
combustion. 

The    doors    in    the    furnace    are    never 
opened  except 

stokine  I  'rough  the  pi 

top   of  the   furnace,   thus   preventing   any 
variation  in    t 

shows   the   application   of  this   furnace  to 
tubular  boilers. 


cud      which 

trm,    containing    the 

cutter,  to  move  away  from  the  lower  arm 

when  pressure  is  bn  on  the 

extension    cuds    funning   the   handle.     The 

mnection  acting  between   the  two 

cutter   up  against   the   insj.: 

when     the     handle     is     pressed     with     the 

to   bear 

at    the    point 
where    the    glass    is    I 
turning  the  cutter  in  the  glass   it    : 
it  ed. 
Tins  di  Skinner 

illy,  Yi  nkers,  N.  Y. 


The   Eddy  Automatic  Smoke 
Recorder 


Incr<:i  1  to  the 

el  as  its  "im- 
portance "er  realized,  and  as 
commercial  methods  of  record  keeping 
come  11  :  i  devices 
for  checking  furnao  will  he- 
come  necessary  part 
eqitipn 

. 

of  this 

specially 

•  dinances, 

•     where 

f 

at      all 

•    night,   when   care- 

pparatus 

Mounted    on    a     highly  I 

stand,  the   machine. 
is   entirely   self-contained.      It   cat 
cated    in    the    engine    room 
venient   place    within  distance 

'    to    the 


-  mples  of 

-    are    drawn    in t ■ »    the    ma- 

nd    the   density   of   the    smoke    is 

zing   chart   operated 

-   ss   •  ili   '   for  both  hours 
ami    minutes.      In    this    way    it    I 

smoke    occurs, 

but    it    a  •    the    duration    of    the 

unconsumed  carbon 

in  the  flue  gases  themselves  making  the 

11   the  paper  so  that  no  mistake 

sible. 

A  representative  chart  from  thi 

in  liir.  J.  Smoke  in  all  its 
gradations  from  the  heavy  black,  pro- 
hibited by  the  smoke  ordinance,  to  the 
light  gray  vapor,  that  never  claims  the  at- 
tention of  the  smoke  inspector,  is  repro- 
duced in  direct  proportion  to  the  amount 
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Mechanicalh  tion    and    dis- 

charge valves  are  provided,  properly 
timed  to  work  in  connection  with  the 
pump,  the  whole  being  driven  by  a  1/12- 
horsepower    motor,    through    a    universal 
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Brock   Pipe  Wrench 

A  new  design  of  chain-pipe  wrench 
illustrated  herewith.  It  is  made  with 
strong    chain,    which    is    attached    to    I 


THE    BROCK    PIPE    WRENCH 


coupling  and   worm-gear  transmission   as 
shown    in   the   photograph. 

All    parts    of    the    mechanism    are    self- 
oiling  and   designed   to   operate   for   long 
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I.     GENERAL   DESIGN    OF    THE   AVTOMATIC    SMOKE    RECORDER 


of  coloring  matter  contained  in  the  gases 
as  they  pass  to  the  stack. 

The  gases  are  first  made  to  pass 
through  a  condenser,  and  then  impinge 
on    the    surface    of    sulphuric    acid    in    a 


periods  without  attention.  After  passing 
through  the  purifying  process  the  gases 
are  forced  through  a  small  nozzle  against 
the  surface  of  the  moving  chart,  when 
the  coloring  matter  in  the  gases  is  driven 


body   of   the   wrench   by   a   pin.     On    • 
back  of  the  wrench  are  notches,  in  wli 
ojecting  pin  of  the  chain  links  1 
be  held  when  the  chain  is  in  place  aroii 
a   piece  of   work,   as   shown. 

The  wrench  can  be  used  on  any  size  I 
style   of   fitting,   and   has    a    half-link 
justment,    which    allows   of   close   adji  | 
meiit   of   the   chain.      It   can    be   used  1 
narrow    places,    and   as   the   jaws   are 
serted    in    the    head    they    are    easily 
moved    if    they    become*  broken. 

The  wrench  is  made  by  the  Br  1 
Wrench  Manufacturing  Company,  18  M 
street,   New  York  City. 


A  Non-Packing   Valve 

The    ordinary    valve    must    occasion 
receive  attention  to  keep  the  stem  f  rom  1< 
ing,  as  packing,  of  whatever  nature, 
eventually  become  affected  by  the  ste 
oil,  gas,  or  other  fluid  handled  in  the 


' 


FIC.   2.    REPRESENTATIVE  CHART   FROM    SMOKE    RECORDER 


NON-PACKING     VALVE 


closed  vessel,  for  the  purpose  of  remov- 
ing the  water  vapor  carried  over  in  the 
sample.  In  operation  the  suction  is  ob- 
tained by  a  i'sx  1 '4-inch  outside-packed 
plunger  pump,  which  causes  a  column  of 
oil  to  pulsate  within  a  vertical  glass  dome. 


into   the   pores   of  the   paper,   thus   leav- 
ing its  reci  ird. 

The  device  is  manufactured  by  the 
Hamler-Eddy  Smoke  Recorder  Com- 
pany, 3906  South  Halsted  street,  Chicago, 
111. 


tem.  It  was  in  the  attempt  to  oven  ne 
this  disadvantage  that  the  valve  *■ 
trated  herewith  was  brought  out. 

It  consists  of  a  globe  valve  •  of  he 
usual  construction,  having  ground-  m 
metal  seats  in  the  packing  gland,  he    " 
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position    by    a    cast-iron    coil    spri 

wring   made    of    steel    must    be    tempered 

before   it   can   be   used   a>   such,   and   when 

■objected    to    the    action    of    steam    this 

temper    becomes    impaired.        \ 

spring  has  no  temper  to  lose.     This  valve 

is  claimed  to  be  especially  valuable  on  oil 

r    in    any    other    service    where    the 
■e    handled    is    destructive    to    or- 
dinary  soft   packing. 

Kothen     Manufacturing 
Company.    Dolton,    111,    is    manufacturing 

Ive. 


Society  Notes 


regular  meeting  of  the  "Modern 

Science    Club,"     125     South     Elliot     place, 

n,    X.    Y..    N'ovember    10.    Russel 

gave    an    interesting   talk    on    the 

dure,  Use  and   Abuse  of  Valves, 

Lilobe     and     Check.     The    .lecture, 

II   attended   and    was    followed   by 

■11   in   which   many   partici- 

innual   entertainment    and    ball    of 

Vork   Engineers    Protective     W 

held   in   Lyric   hall,   Friday 

N'ovember    10,    where,    after   the 

ition  of  a  line  vaudeville  program, 


and   it,    1909:     President,    \    I 
I  oledo,   0. ;    secrctai  •  rer,    l>. 

1.   ( laskill,  <  treenv  ille,  ( 1  ;  first  t  i 

'       II.     Harding,     1  „i     Porte,     lud.; 
second    vice-president,    II.    W.    Hellman, 
Grand    Rapids,    Mich. ;    third    \  1 
dent   !■'.   E.   Rcidhead,   Paducah,   K 
ecutive  committee.  Grant   Miller, 
0.;    W     A.    W'olls.    Columl 
convention    selected    Toledo,    <>,    as    the 
•    the   second  annual   o  mention, 
the  date  to  be  in  Maj  be  exact 

II  be  determined  lal 
of    the 

Greenville.  0.,  and  in  the  hands  of  D.  I.. 
Gaskill,  secretary  and  treasurer  of  the 
Ohio    Electric    Light    Association. 


Interesting  Lectures  at  Stevens 
Institute 


dent    branches   affiliated    with    the 

American     Society    of     Mechanical     Engi- 

I  as    arranged    a    very    interesting 

series  of  lectures   for  the   season   of   1909- 

10.      The    series    was    start. 

and    the    schedule    provides    For 

up  to  May  10,  Kito.  with  the  ex- 
ception of  the  Christmas  vacation.  Among 

the   names  of   the   lecturers  a   number  of 


ms  Institute,  Hoboken,  N    .1 .  and 
anyone  inter.-  |j    invited  to 

attend. 


Knockers  Club   Reception 

On  the  evening  of  November  [5,  some 
eighty  members  and  guests  of  the  Knock- 

ighth     street.     ' 
Semi-annual      beefsteak      dinner.      During 
ial    hour   which   preceded   the   din- 
ner,    cigars     were     liberally     supplied    and 

moker  was  looked  upon  as  being 
a  little  out  ,,f  ins  element. 

I  he    dinner,    which    consisted    of    real 
ak,    grilled    bones,    mutton 

chops,  bread  and  celery,  was  washed  down 
with  sherry  and  beer  with  which  the 
busy    waiters    kept    filled    to    the    brim    all 

glasses  thai  were  not  turned.     Under  the 

n   of    Frank   Martin   the 
gave    a    vocal    and    instrumental    musical 
entertainment   which   helped   to   make   this 
dinner    the    perfect    one. 


Personal 


S.    L.    Nicholson    has    recently    been    ap 
pointed  of     the 

[house    Electric   and    Manufactur- 


MEMBERS    OF   THE    "KNo,  Kli  '       .         MM    AT      THE     MORGUE 


-   was   cleared   for   dancing.     The 

irch,   which   was   led   by    \V.    M. 

.    was    followed    by    a    program 

°»  numbers.     Dinner  was   served   from 

1        I   in    the   banquet    hall.      Everyone 

v  *    home    feeling   that    the    oldest    or- 

8  tzation  of  engineers  in  Xew  York  City 

*   sure  0f  a  |jte  mucn  longer  than  it  has 

"joyed. 

he    following    is    the    list    of    officers 

j^'ed  at  the   first  annual   convention   of 

{■    National    District    Heating    Associa- 

b<  held  at  Columbus,  O.,  November  10 


men   of  national    reputation   appear.     On 
December   14.   Rear   Admin 
Melville    is    to    talk    on    "Essentials    of 
Naval    Efficiency  in  an   age  of  Engineer- 

r  January  4,  Henry  G.  Stott  has 
chosen  the  topic  "Engineering  Efficiency  ;" 
T.  Commerford  Martin  on  January  18 
speaks  on  "Features  of  Electa 
velopment ;"  February  15  David  S. 
Jacobus  lectures  on  "Power  Plant  Econ- 

and  on  February  21  Henry  L. 
Gantt  is  to  give  a 'talk  on  "The  Engineer 
as  a  Manager."     These  lectures  are  held 


ing  Company,  and  has  direct  char. 
the   sales  policies  of  the   entire  company. 
Mr.    Nicholson    has   been    with    the   com- 
pany for   eleven   years   in   many  different 
capacities,  as   salesman,  as  district  depart- 
ment    manager,     and  trial     and 
ales    manager    for    the    past    five 
From    whi  h  he    re- 
■  1    take    the    :  He    is 
perhaps    best    known    to   motor   manufac- 
turers as  the  organizer  and  president   of 
the  American  Association  of  Motor  Man- 
ufacturers. 


PI  i\\  ER  AND    1111'.   ENGINEER. 


December  7 


Bu 


siness   Items 


-    (or    the 

.!.,  Pnila- 
S 

lent  and 

.■    party 

Follow- 
^  ol  tiie  eraplo; 
is  chairman.     '1    • 
1  ... 

d  by  Hie  various  men. 

panj   completed 

tember   five-sixths  ol  its   Bbi 

and    unless    unexpected    developments    take 

mber  the  twelve 

islnesa  very  clc.se 

...  or  ■!-."•  per  cent,  greater  than 

year   are   all    favorable   and   the  of- 

tlie    company    expect    1909-10    will 

show  an  '  '"'•  "vpr 

uhich    Is   now   drawing   to   a  close. 

On   this  Kisis   next   yei  ■  s   will   be 

In    the  neighborhood   1  far   out- 

stripping   1907's  gross  of   $52,700, which 

!  largest  year  In  the  bl 
the  company.  September  sales  ran  very  close 
,1  showed  an  Increase 
of  50  per  cent,  over  September,  1908,  the 
ited  in  all  lines  of  the 
company's  business.  Growth  In  the  business 
of  the  Western  Electric  Company  at  the  pres- 
ent time  is  taking  place  most  rapidly  In  the 
region  west  of  the  Mississippi  river.  The 
company    recently    Increased    Its    fai 

I  1  that  that  branch  now  ban 

-  in  addition  to 

telephone    supplies.       At     present      there     are 

mployees   on    the   company's  payrolls. 

ired  with  13,00  or  a  gain 

cent.     The  greatest  number 

which  the  company  employed  at  any  one  time 

in    1908. 

Following  the  completion  of  the  main  machine 
lition  at  the  plant  of  the  Dodge  .Manu- 
facturing   Company,    Misbawaka,    Ind..    ground 
has     been     broken     for    an    additional     ware- 
finished   products.     For  a   long   time 
■  en   inadequate  to 
of  the  volume  of  business  and 
dition,  together  with  a  firm  resolve  to  better  the 
for    the    new    building. 
The  plans  call  for  a  structure  of  reinforced  con- 

; 
high  am!  and  will  cost  in  the  neigh- 

■ 

II  the  floor  of  a  freight  car.  v.: 
for  shipping  and  inspection  put; 

aanager   and    his   force. 
A  loadine  platfor  end  •  lie  entire  length 

of  the  warehouse  with  ample  trackage  for  loading 
and    moving   cars    with    promp 
Tire    1-ake   shore   i-    Michigan   Southern  already 
ihawaka  factory. 
hut  connection  with  the  warehouse  will  be  made 

- 
and  from  the  -hipping  floor.  The  basement 
and  the  second,  third  and  fourth  stories  will  be 
confined  to  the  storage  of  products.  Each  will 
have  elevator  facilities  and  the  whole  equipped 
with  the  most  modern  appliances  of  the  day 
in  wareho  ion.     In   the   new   ware- 

ile   to   fill 
orders  for  standard  goods,  such  as  pulll 
ers.    pillow    blocks,    collars,    couplings,    clutches 
and    other    transmission    machinery 
or  carload  lots  as  fa,st  as  the  railroad  company 
car  furnish  cars  and  pull  them  away. 


New    Equipment 


The    Island    Creamer j    Company,     nibbing. 

Minn.,   will   .re,  t    a    *15, plant. 

The     Oelweln     (Iowa  I      Light,     Hi 

mild    a     new     power 

Ferris  Brothers,  Watertown,  S.  D.,  are  hav- 
ing   plan-  '      I    I  00 
plant. 

and    Smell 
pany,   Newark.   N.   .1  .   will   Increase   its  power 
plant. 

ifacturlng    Com- 
pany,   Jcrsej    City,    N.    J.,    "ill    enlarge    its 

power    plant 

Edward    Donlon    « 

electric    power    plant     at     Th pson     Falls, 

Mont.,    near    Missoula. 

I.ulck    Ice    Cream    Company,    687    Jackson 
Btreet,  Milwaukee,  Wis  .  will  i 

to  its  power  plant.     Gas  i lucers  will  be  Id 

stalled. 

The    Aberdeen    [S,    D.)    Electric    Light    and 

Power   Company    has   I n   purchased   by   the 

l'tiion  Company  of  Omaha,  Neb.;  >' 
to   be  spent   on   new   equipment. 

i    proposals    "ill    be    received   until    3 

p  ...  .  I d  *r  18,  1909,  at   the  1  reasurj    I  le 

partment,  office  of  supervising  architect,  Wash 
li  gton,    i  ■     C,    Eor    power     plant,     including 
engines    generators,   heating  and  ven- 
tilating   apparatus,    etc.,    for    United    States 

md   appraiser's   store 
at    San   Francisco,   Cal.      Specifications  can   be 
obtained   at   the  above  office. 


New   Catalogs 


II.    \V.    Johns  Manville    Company.    100    Wil- 
liam   sti-e.-t.     New    York.       Pamphlet.       Morris 
packing.     Illustrated,  8  pages,  4Hx7 

Woven    Steel    Hose    and    Rubber    Company, 
Trenton,     N      J        Catalog.       Mechanical    rub- 
Illustrated,      30 
- 
-ton     Machine,    Company.     Covington, 
Va.      Catalog.      Punching    and    shearing    ma- 
chines,   boilermakers'    tools,   etc.     Illustrated. 
28   pages,    ''.x'.'    inches. 

Harrison  Safety  Boiler  Works.  Philadel- 
phia. Pa.  Catalog.  Cochrane  steam  stack 
and  cut  out  valve  h.-ater  and  receiver.  II- 
urhes. 
New  York  Leather  Belting  Company.  51 
Beekman  street.  New  York.  Pamphlet  "From 
forest  to  Factory."  Vietorla-Balata  belting. 
Illnstrati 


Help    Wanted 

Advertisements  under  this  head  arc  in- 
serted for  -~>  cents  /..  r  line.  About  st-x  words 
mate  «  line. 

WANTED  -Thoroughly  competent  steam 
specialty   salesman:    on  can    sell    high- 

grade   goods.      Address     "M.    M.    Co.,"    POWER. 

AN   ENGINEER    in     each     town    to 

Write 
Mai  tin  i  irate  Co.,  281    Dearborn  St..  Chicago. 

AGENTS  A NH  ENGINEERS  wanted  In  every 
city  to  s.-ii  a  b  -  •..  specialty.     Ad- 

i  'ompany,  28  Cortlandt 
St..    N.-w    York. 

WANTED     Erecting  men  to  erei  t  and     I  irl 

etc.    Address  Erie  City 
Iron   Works.   Erie,   P.-nii. 

ESTABLISHED  New  York  manufacturing 
ageni  handling  well  known  -team  specialties. 
wants  active  partner  with  capital  to  develop 
business  :  unquestionable  honor  required.    Box 

I  Kit. 


WANTED      I  1 1 

.bailsman,     familiar     with     general     constrt 

I.    has    had    some    expi 
photography  :     slate     experience     and     sain: 
Box    7s.    I'.iwiai. 

«  Wi  I  I.      A     young    ambitious 
for   paper    mill    office:    permanent    position  I-  t 
the   right    man;   send  application   gl\ 

experience  and  .-il-c.     llamtn 
mill   Papet  Company,   Brie,   Penn 

Situations  Wanted 

rttst  mt  Mf v     tl  rji 
scrtcd  foi   ...  cents  per  Inn.     About  six  icoi 
a   I nti . 

CHIEF    ELECTRICIAN    for    a    growing 
dustrlal    plant;    li    years    experience   with  • 
and     electrical     cqulpmen 
Pennsylvania,    New    York    or    New    Jersey    p 
ferred  :    reference   git  en       Box    s«S,    i 

WANTED      I' by     mechanical     81 

ncer  ;   te>  luate  ;    large  expi 

i    and  operating  power  pin 

and  mills;  a<  assistant  or  designing  engine, 
or  chlel  draftsman;  highest  references.  I 
85,    PowBB. 

ENGINEER   wishing   to  make  a   clt 
time  after   this  year   In  January,    I0P 
« ith    tools  :    can    handle    engines,    pui 
ers;    will    start    doing   anything    until    a    pi 
Is    open  ;    married  ;    age    :;.".  ;    sol. or   n 
working   man;   country   preferred,   but    will 

BOX     ST.     I'.iWKK. 

ELECTRICIAN,    experienced    In   power  I 
lighting    plant    construction    I 

ill  ;     last     tin years    ill    dip 

of  complete  electrical  equipment  Installatlo 
.\pcrt   on   repairs  of  transformers.   m< 
generators;    steam    and    water    prime    movi 

speaks    English    and    Spanish;    A rlcan :    » 

27;  sober,  ambit Inus  and  Industrious;  A  I 
erences.      Address    Box    ,v_\    I'.iwKtt.   .'I-V.   Dt 
born   St,  Chicago,    in. 

ELECTRICAL  ENGINEER  with  hi 
erences.   wishes   to   form   connection   with   - 
concern,    preferably     in    or    near     New    Yi 
three    years'    experience    in    Mexico,    tic-   v<  « 
in  Chili  :   speak-  Spanish  and  Herman 
Pas    had    wide   experience    both    In    selling     I 
constructing    electrical,     si. -am    and    hydra 
machinery  :    open    for    immediate    enj 
Address    "II.    K.    W  ."    Box    71,    Poweb. 


Miscellaneous 


noti 


line 


ents  /■• 


PATENTS    secured.      I '.    L.    Barker.   Soil 
of  Patents,  4  McGill  Bldg.,  Washington  I 

IF    Vi  tr    DESIRE    to    learn    the    latest 

I -enients    In    steam    hollers,   correspond 

the    Detroit    Water    Tube    Boiler    Co.,    Ileti  . 

ENGINES    AND     Bull. lilts.     %     I 
engine    castings    In    sets.      Models   and   gen 
machine    work.       Slpp     Electric    and     Uacl 
Co.,   Paterson,   N.   J.     Catalog  4c. 

PATENTS      II      W.     T.     Jenner,    patent 
lorn.  \     and    mechanical    expert,     i,o- 
Washlngton.    D.    C.      I    make    an    invstlgat 
ii   if  patent  can  be  had  and  exact  <>M 

WANTED— A  hardware  or  mill  supply  « 
cialty  to  sell  on  royally,  or  manufacture  W 
sell  'on  royalty,  or  purchase  outright.  I 
dress  with'  particulars,  "Specialty,"  Box  [V 
POWEB. 

ENGINEERS    AND     FIREMEN— Send  ■ 
cants   in    stamps   for   a     Hi-page   pamphlet   If 
tnining  a    lisi    of  questions  asked  by  an  e)ll> 

ining     board     of    engl is.       Stromberg      ' 

lishing   Co..   -7"."   Cass   Avenue.    St. 

ANY     FIRM    or    engineer    in    charge    <[• 

sleani  plant   that   is  tr iled  with  scale  Inp 

.an    get    absolutely    free,    the 
id    reducing   wheel    made,   with  vejm 
lahogany    case.       For    particulars,  £ 
dress    Great     Lakes    Chemical    Works.    Ma 
woe.    Wis. 

JOBBING    MACHINERY     Supply    Com|W 
in     Middle    West,    operating    large    and 
equipped     iiiachili.'     shop,    desires    to    maniK 

Hire    some   article   of    merit    In    the    Hi I 

,  hinerv    or    mill    supplies :    have    excellent 
clllties    for    pushing    sales.       Anyom 

S 1    article    but    without    facilities    to    "' 

facturc    write    to   Box   82,    POWEB, 

For  Sale 

Idvertisrments    under    this     head 

fi  i    it,  c.  nts  pci    line.     About  I  • 
make   a   line. 

FOR    SALE-    20x4S    Wheelock    en| 
two    72"xlS'    high    pressure    tubulai    b 
good    condition    cheap.       Address    "hngiii  ■ 
Box  2,   Station   A,  Cincinnati.  Ohio. 

FOR    SALE      Cheap   six   60"x18'   ft" 
hand    tubular    boiler    shells    with    -i 
tubes,    good    for     1-.".    pounds    steal" 
also    four    4'-"'    steel    stacks    00'    0"    long     ' 
on.     72"    slack    00'   ii"    long   heavy    p] 
dres     Box  76,  Poweb. 


December  14.  1909 


1't'W  ER    WD    Mil-;   ENGINEER. 


The  Interborough    Low-Pressure   Turbine 

5000- Kilowatt    rhree-stage  Curtis    Turbine  and   Manhattan   Engine  of 
Same    Capacity    Develop     kilowatt-hour    on     13    Pounds    of    Water 


B  Y 


FRED 


JOHNSON 


s  one  of  the  important  advan 
steam  turbine  over  the  recip 
me  is,  that  it  can  lu-  made  to  em 
tly  utilize  nearly  all  01"  the  available 
my  of  expanding  steam  incident  t<> 
.i-c  of  vacuum,  this  feature  has  led 
'he  development  oi  the  low-pressure 
me  designed  to  operate  economically 
•iinnection   with   reciprocating  engines, 


11.1t    thorough!}    established    by 

Engineering     experiments     which     will 
probablj    aid   in   effecting  great 
both    capacity    ami    economy    in    existing 
power  plants,  involving  the  abandonment 
of   but   a    negligible    part    of    th< 
equipment,    and    accomplishing    tl  i 


od   of   utilizing  tin    energy   in   tl  ■ 

to  the  condenser  by  the  recipro- 
cating  engine.  The  apparatus  which  has 
been  designed  to  realize  this  energy  i* 
the  low-pressure  turbine  for  which  a  very 
id  exists  in  connection  with  en- 
hich  are  now  running  condensing. 
Such  engines  make  poor  use  of  tin-  avail- 


MANHATTAN     ENX1NFS,     IN     FIFTY-NINTH    STRKI  RE    fURBIKH 


--   -led    by    Professor    R 

ears  ago.  Low-pressure  turbines 

ralves    or   governing  mechanism 

irranged   to   take    -team    directly 

rf'  'he  exhaust  pipes  of  engines.  These 

r'  -s  being  designed  to  give  high  effi- 

B    with  highly  expanded  steam  should 

1*<e  with  a  high   vacuum.     There  are 

151  where   the   saving  effected   by   such 

*"  rangement  is  so  great  that  it  would 

*   Scult  to  believe   if   the   facts   were 


1  •    some   time   been    und<  r 

the    Fifty-ninth    street    power    station    of 
'.nc  Intel  Rapid  Transit  Company, 

of   Xew    York    C  ity. 

As  it  is  well  known  that  the  energy 
generated  by  the  expansion  of  a  given 
weight  of  steam  depends  not  upon  the 
particular  pressures  between  which  the 
steam  is  expanded  but  upon  the  number 
of  times  it  is  expanded,  engine 
turned  their  attention  toward  some  meth- 


t lie  improvement   in  omy   se- 

cured h  re  than 

25   or  30  per   cent.,   while   a    low 
turbine 

m  consumpti  ondens- 

ngine   more   than  50  per  cent. 
If  an   engini 
pressure    only    slightly    less    than    the    re- 
lease   steam    pi  ling    to 

nsion  ratio  and  the  exhausl 
be  taken  through  a  properly  designed  tur- 
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condenser,  in    will 

he    low  pressure   turbine    makes 
in    the    form    of    mecliani 
power    the    energ}    nf    -u.iin    at 
which  is  either  used  m  r 

densing     engine     "r 

the   noncondensing    1  ngii.  ■.      It 

red    to    he    an    in 

if    compounding    an    engine    ac 

cessfully    the    aim    which 

partially    re.ili   ol    In     ili\  1  ' 


it   1-   ver)    1 
It    has    been    frequently 
ile    the    reci] 

re,  it  i- 
still    remains    after    1  ■ 

ften    shown    that    the 


thin  the   limits 

md   a   highlj    efficient   con 

might   bi 

will  deli  rd  a  kilowatt- 

ure  turbine  will  take 
im  and  betwi 
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or  more  cylinders  and  discharg- 
condenser. 
1    practice    the    low-pressure     turbine 
|s 'stalled  between  the  exhaust  of  an  ex- 
's ?    engine     and     the     condenser,     and 
•*  s  the  steam  exhausted  by  the  engine 
a<"  it  has  done  its  work  expanding  from 
«T   pressure    to    the    pressure    of    the 
"'ae   exhaust.      The    energy    of    steam 
*  targed    at    a    pressure    of    about    six 
PCfds  absolute    in    the    -team    engine    i- 
wasted.     This  would  be  a  matter 
0I'ittle    importance    if    the    amount    of 


steam  turbine  is  particularly  efficient  in 
the  realization  of  the  energy  in  the  lower 
pressure  ranges,  and  as  there  is  approxi- 
mately the  same  available  energy  in  steam 

aril)   used,  below  the  atn 
line  as 

and    consider    the 
that    might    In-    obtained    fi 
a  combination  unit 

I 
rdinary  boiler 
phere,  and  a  turbine  expanding  from  the 
engine  exhaust  to  a  vacuum  of  29  inches. 


-•.ire   of  the   engine  and  20   inches  of  vac- 
uum   will    extr 

the  switchboard  another  kilowatt, 
making   two    kilowatts    for    30   pounds    of 
steam    rejected    to    the    condenser,    or   a 
1    the    combined   ma- 
ster   per   kilo- 
mance     much    better 
than    could    be    reasonably    expected    from 
either    turbine 

■  tercial    or    industrial 
r"   load    vari.it- 

on   a  combined  engine  and 
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I  kceinbcr   i  , 


: 

shown   that   the 
ried   less 

: 

ith  which 
;'  an   existing   engine   plant 
the   installation   of 
-  between  the  engines 
the   efficiency 
as  well  t)   for  a  comparative- 

ly   small  expenditure   for  new  apparatus. 
on  in  connection  with  the  recipro- 
to  be  an  ideal  ticld 
for  the  low-pressure  turbine  and  a  com- 
bined unit  may  have  a  thermal  efficiency 
approximating,   if  not   exceeding, 
that  of  the  gas  engine. 
At    the   Fifty-ninth    street   plant    there 


from    4000 

kilowatts,  and  does  this  without  governor 

in.       The   generator   takes   care   of 

d    bj    automatically   taking   such   a 

will  keep  the  frequency  in  unison 

with  that  01"  the  engine  driven  generator. 
There  is.  of  course,  the  usual  .-peed- 
limit  attachment  which  in  the  case  of  an 
lis  the  machine  by  shutting 
OtT   the   steam    valve    in    the    supply    pipe. 

This    combined    machine    has    bi 
crated   under   test   conditions   for   several 


operating  alone  with  its  rated  load.     ' 
low  pressUrt.    mrbinc    will    develi 
the   same    power  on    less   than   J4   poiri 
of  water  per  hour,  so  thai  a  wab 
12    pounds     per    kilowatt  hour     might  e 
expected    from    the    combined    unit    v. 
operating  under   the   l»  -1    1  1  mditions. 
The     machine     installed    at     In 
■.    \  ertical   tm 
which    a    very    clear    conception 
obtained      from     the     sectional     1 
Fig.    (>.      This    machine    has    fully 
strated  that   the  results  expected 

liable,  as  several   tesis  ha\ 
that    at    a    load    of    12,000    kilowatts,    e 
point    of    maximum    efficiency,    tin 
consumption  of  the  combined  unit   .lid 
exceed    13  pounds  per  kilowatt-hour, 
the  variation    from   this   figure,   with   \< 
of  from  9000  to   15,000  kilowatts,  did 


:  1  .VI  lox    OF    COMBINED    UNIT 


ailed  several  engines,  known  as 
the  Manhattan  type,  with  cylind 
and  86  inches  in  diameter,  running  at 
75  revolutions  per  minute,  which  were 
designed  to  carry  a  load  of  5000  kilo- 
watts, though  the  best  economy  is  reached 
at   a   point    slightly    '  \s    the 

generators  were  designed  for  a  constant 
load  of  5000  kilowatt-  but  guaranteed  to 
carry  an  overload  of  50  per  cent,  with  a 
temperature  rise  not  exceeding  35  degrees 
centigrade,  they  are  run  much  of  the 
time  with  a  load  of  7500  kilowatts.  Run- 
ning.' with  the  engine  the  low-pressure 
turbine    generator    recently    installed    car- 


months  with  loads  varying  from  9000  to 
15,000  kilowatts  at  a  water  rate  of  less 
than  15  pounds  per  kilowatt-hour,  the 
regular  load  being  from  11,000  to  12,000 
kilowatts.  These  result  at  obtainedfrom 
dry  saturated  steam  at  200  pounds  pres- 
sure at  the  boiler.  There  is  a  drop  of 
about  five  pounds  between  the  boiler  and 
the  engine,  and  when  the  two  machines 
are  operating  together,  the  load  is  usually 
distributed  between  the  engine  and  the 
turbine  in  a  ratio  of  6  to  5. 

■imately  2.V<  pounds  of  water 
per  kilowatt-hour  should  represent  the 
average  performance  of  the  engine  when 


exceed    0.4    of   one    pound    of   water 
kilowatt-hour.      With      coal      h 
thermal  value  of  14.500  B.t.u.  pi 
a  kilowatt-hour  is  produced  at  the  su 
board     for     l'/2     pounds    of    coal    bl 
under    the    boilers.  4 

In  appearance  the  turbine,  Fig 
,■>    is    not    unlike    the    usual    high 
machine.      Each     of     the     three     ; 
wheels  carries   two   rows   of  bui  I 
tween   each   pair   of   which   arc  the     0 
rows  of  curved  vanes  for  redirects 
steam    at    the    proper   angle   to   the   * 
row    of    moving    buckets.      These 
and   directing    vanes   are.   however, 
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larger  than  arc   used   in   tin-  high  p 
turbine    of  the  same  power,  tints   provid- 

I'c  passage  of  thi    mu 
\otume    of    steam    nc  the    de- 

nt of  the  required  p 
ical   clearance   between    lai 
and    moving    part- 
■rater  than  with  smaller  ones,  the 
.;,■  of  energy   lost    in   eddies  and 
leakage  past  the  buckets  i-  much 
than  in  the  high-pressure  turbine, 
be   seen  by   referring  ti<    I 
it  the  steam  from  both  low-pres- 
linders   of   the   engine,   on   its   way 
to  a  large  horizontal 
r  from  which  the  condensation  is 
.rapped  at  the  bottom  and  the   steam  al- 
to pass  to  the   steam  chest   of  the 
through     a    40-inch     steam     pipe 
hi    top  of  the   separator.      As  it   is 
to  keep   the   steam-chesl    pressure 
near   one   pound   above  the   atmos- 
the   nozzle   diaphragm   of   the   tur- 
provided  with  several  slide  valves, 
by   which    sections    of   the   nozzle 
red    when    the   pressure 
iw  that  desired,  thus  reducing  the 
of    -team    admitted    to    the    first 
lovfng  blades  and  increasing  the 
< -sure    on    the    low-pressure    cyl- 
if   the   engine. 

»zzle-covering  valves  are  operated 

ns  of  the  levers  which  are  plainly 

in  Figs.  2,  3  and  6.     If  on  account 

ad    the    engine    exhausts    steam 

han  the  turbine  uses  it,  the  pres- 

tlie  turbine  steam  chest  will  rise, 

1  is  .'tuning   from  the 

'he  pressure  will  fall.     One  of  the 

•    the  front  of  the  generator  frame 

innected    with    the    steam    chest, 

is   noted   by 

rator  and  corrected  by  opening  or 

one  or  more  sets  of  nozzle  valves. 

no  governor  on   the   turbine,   the 

r  acts  in  parallel   with   the  engine 

ir,  'floating"'   on  the   system,   and 

d    is    controlled    by    the    capacity 

:  ike   its  share  of  the 

f,   for   instance,   the   turbine   tends 

1,    this    increase    will 

1    generator  to  take  more  of  the 

s  relieving  the  engine,  which  will 

cut  off  shorter  and  consequently 

am   to   the    turbine.      This 

•  the  turbine  to  run  slower  and 

a  part  of  its  load  back  to  the  en- 

ni  which   it  was  taken.     In   prac- 

surging  of  the  load  is  so 

•iot  perceptible  and  no  governor 

he   speed    limit    previously    mentioned 

of  a  flat   ring   pi  tly  ec- 

■  the  shaft  and  kept  in  tl 

a  helical  spring,  which  at  ordinary 

' '11    resist    the    centrifugal     force 

to  increase  its  eccentric  position, 

which  will  yield  to  the  slight  increase 

force   caused    by   too   high    speed    and 

'■'•'  it  to  strike  a  detent  which   will  re- 

"  e  a  weight  attached  to  the  "butterfly" 


in    the    SUpplj    pipe    and    ■ 

ir  cooling  thi 

the   building   thi 
which    ' 
graph-      were      taken. 

in   an   air-tight   casing   "\,r  the 

lop   and    the   Other   immediately    1m  low    the 
air     into    the 

engine  room  through  the  openings  in  the 
generator-suppi  rting  frame.  By  n 
circular    partitions    and    defl 


centrifugal    pump    dr  ir   tur- 

' 

ntrifugal  pump 
which    is    drivi 

the  installatii 

i  has  been  manifested 
both  in  its  operation  and  its  performance. 


FIG.    6.     ELEVA1  i 


the    upper    fan    drives    a    current 
through   and  around   the  armatur 
the    lower    one    cools    the    ■■ 
by  drawing  air  downward  through  it 

'■.    under  the  turbine  is  a   Worth- 
ntaining 
25.000 

which,  with  the  water-shed  plates 
the  hori  sufficient 

to  mainl  my  rate 

consumption    that    ha- 
lained.     The  condensation   is   returned   to 
a   VVorthington   tv. 


and  additional  data  in  this  regard  will 
be   avail 

for    the    Inter- 
Rapid  Transit  Company. 

ire  turbine  at 
Vmericarj 

ince  its 

-  thai   obtain 

in  central-station  practice,  with  «uch  re- 
sults that  as  rapidly  as  :> — ible  two 
-imilar  units  ai  tailed. 


POW  ER  AND  THE   ENGINEER. 


An  Indicator   Genius 


time  in  the  dis- 
51  there  lived  a  man  whose  name 


■i.l  pictorially,  are  entirely  true. 
But  while  all  that  maj  be  told  herein  is 
btful  if  the  "whole  truth" 
will  ever  be  known.  However,  1  trusl 
that  I  have  brought  to  liiiln  enough  to 
edify  in  some  degree  those  who  may 
chance  to  read  this. 


nias.  Little  is  known  about  liirn, 
his  biography.  as  1  remember  it.  being 
very  brief.  The. thing  brought  especially 
into  the  limelight  in  his  biography  was 
his  ability  as  a  liar,  so  that  "unto  this 
day"  he  is  held  up  as  a  pattern  i 
who  would  excel  in  tli is  line.  There  is 
also  a  society,  I  am  told,  named  for  this 
man,  and  the  requisite  for  membership 
in  this  -  have  a  certain  stren- 

lividua!   call   von   a  liar,   or   some 


where  between  the  Great  Lakes 
and  the  Gulf,  and  the  Atlantic  and 
Pacific,  there  is  a  power  plant  consisting 
mainly  of  two  Atlas  high-speed  engines. 
17x15  inches,  direct-connected  to  alter- 
nators   of    150    kilowatts    capacity-.      The 


In  I  ig,  I  I  slli  p\v  the  engine  u  ith  tl 
indicator  properly  attached;  ./  is  the  f 
guard  or  cover  plate  for  the  opening 
the  guide  barrel,  as  shown  in  tin  IB! 
cut.  It  will  be  noted  that  the  spin 
1 .1'  1  iling  is  used  There  is  a  small  seel 
shown  f  tins   plate,  and  r 

ferring    to    the    cm    of    tin 
the    in.'  I  mint,    it    will 

that  this   sector  is  attached   to  a   shaft  e 
tending    through    a    bearing    in    tin 

and   that    there    is   an   arm 
to  the   inside  end   of  this   shaft,  having 

1  nil   which    rides    upon   an  i 
.  lined  bar  attai  In  .1  to  tin 
the  crosslie.nl   reciprocates,   this   arm   ris 
and   falls,   follow  ing    tin     in<  lim  < 
this,   of   course,   causes   the   shall 
late,  and  this  motion   i:    communicated 
the    sector.      The    amount    of    thi 
tion   will  depend  on  the  diflfcrcn. 
high!    of  the  two  ends  of  the  inclined  b 
The  cord  is  attached  to  the  sector  and 
carried   in  a  groove  in   the  rim  of  it. 
must   he   apparent   that   this    is   a   reduci 
motion,  and  is  not  intended  to  b. 
connection   with   a   reducing  wheel. 

In  this  sketch,  it  will  he  noticed  tl 
two  cords  are  carried  out  from  the  sett 
I  will  explain  that  the  speed  being  hi) 
I  used  the'extra  cord  shown  by  tl 
line,  in  which  was  connected  a  rubl 
hand  to  keep  the  inner  arm  of  the  mot i 
securely  in  contact   with   the  inclined  I 


such    endearing    name ;    then    you    are    a 
member. 

I  desire  to  let  it  be  known  in  the  be- 
ginning of  this  article  that  I  am  neither 
a  descendant  of  Ananias  nor  a  member 
of  the  society  named  for  him,  and  that 
the  statements  made  herein,  both  descrip- 


it  one  time  had  charge  of 
uipment  finally  became  the  pos- 
sessor of  a  steam-engine  indicator  which 
had  a  reducing  wheel  attached.  To  this 
latter  fact  he  owed  much  grief,  and  to 
this  same  fact  this  story  owes  its  ex- 
istence. 


already   described,   so  that  any  distort  1 
might  be  guarded  against  and  at  the  sa2 
time    less    tension    could    be    put   on 
indicator-drum    spring. 

Our  engineer,  of  whom  I  first  star 
to  write,  undertook  to  get  diagrams  ft > 
this    rig,    with    the    reducing    wheel 


1 1 


l't  >\\  ik   \\n  mi    : 


ladled    l"    tl"--    indicator,    anil    I    am    told 

did    succeed    in    obtaining 

-    about   a   quarter   of   an   inch   in 

icceeding    some,    but 

I  as  he  desii 

to    cudgel    bis    brain    foi 

;er   adapted   to   the    requirements 

situation.      The    result,    or    rather 

the    results    of    bis    cogitations    is 

in    Fig.    J.      A    stick    />    about    two 

length   was  tied   to  .me  arm  of  the 

ith   cord,  and   the   indicator   cord 

iched   to  this.     This  seemed   to  be 

in   the   right   direction,   for  the  dia- 

■. lined  nth--  somewhat   longer  than 

but   yet    it    was   not    whal 
.1   standard.      Then   a    longer   stick 
cured.    As  part  of  the  power  gen- 
in    this    plant    was    used    to    drive 
the     machinery     of     a     broom 

ks    were    very   plentiful   and   one 

rvice.      In    order    to 

the   broomstick    ami    overcome    its 

tin  a  cord  was  stretched  from  the 


oin  the 

The    reducing    wheel  and    it 

-tilt    that    the    mam 

hi  angle 
would   give  th 

I   am  reliabl)    informed,  bill    I   ha> 

■    r    inspi  ction. 
They    wen    not    considered    desil 

keeping.    I    SU| 

result    <<i    these    experiments    the 

found    the 

motion     i'.i    one    of    the    engines    entirely 
wrecked,     and     failure     leading     to     dis- 
couragement,  the   one    for   the   i 
gine  that  had  not  been  experimented  with 
■    all-wed    to   lose    itself. 
In    looking    over    this    matter    and    the 
line  drawings  which  accompany  it.   I   can- 
not   deny    that     it    appears    unr< 
that  any   man   of   mature   years   could   be 


k  and   fastened  to  a  post  about 

teen    feet   away.      Near    the    middle    of 

a  3-inch   nut   was   suspended  to 

ke  up  the  slack.     The   results  with  this 

'tit    were    not    as    good    a 
ed,  for  the  broomstick  in  swinging  over 
ne   in   collision   with   a   party   who   had 

to   vacate   the   right   of   way.   was 

ken  off,  the    sector   smashed,   and   the 

ken    off    sborf   inside    the    guide 

The    method    above    described    having 

ven  a  sad  failure,  the  engineer  did  not 

•e  up  but  with  laudable  persistence  set 

"Ut  to  find  other  ways  to  conquer.  His 

xt  venture   is   illustrated   in   Fig.   3.     In 

cad  pin  there  is  a  -'i-inch  tapped 

e.  into  which  may  be  screwed  a  puller 

"  removing  the  pin.     Into  this  hole  the 

inserted  an  eyebolt,  into  the  eye 

which    a   long    stick,    in    fact,    another 

omstick   was    inserted    and    secured   as 

wn.     It   will   be   noticed   that   the   end 

the  stick  is   inclined  downward  at  an 

sde    of    about     45     degrees,     and     that 


so   dens  ploy   the   methods   de- 

scribed, but    I   assure  the  reader  that  the 
facts  related  in  the  foregoing  are  true. 


A     little     Dean     single-cylinder     pump 
•■  hi '    have   op- 
erated  Deans  of  this   type    know  that   the 
am  valve  is  operated  by  a 
liich  in  turn 
a    little  iif.      Now    tl 

valve,   aside    from    a    little   groove    that    is 
cut   in   the   fao  if  it    made   no 

difference  which  end  weir 
The  pump  had  been  taken  apart  and  put 
together  a  couple  of  times,  still  when 
steam  was  turned  on  il 
In  taking  the  machine  apart  for  the  third 
time  and  studying  the  workings,  it  was 
found  that  it  did  make  a  difference  which 
way  the  valve  was  put  in.  That  if  it  was 
put  in  lipoid'-  down  the  groove  failed  to 
connect  with  the  exhaust  port,  and  hence 
the  reason  for  the  pump  not  working. 
After     this     v  pump 

I  like  a  "charm." 


Detex  ban  <■!  Defo  i-  in  Shafting 
and    m  Its  Alinement  afta 

l.ii  1  lion 

By  Ci  Klein 

111   the   manu- 
facture    of     machinerj      for     transmitting 

happens  thai   d<  f< 

•  .11  as  the  ma- 
chinery  is  put    in   motion.      It    is   t! 
tice    III     some    of    the    lust     dlops     ■ 

line    shaft    up* 

shipment,  and  to  (est  it  b>  running  it  up 
to  ,,r  beyond  the  spud  which  it  is  ulti- 
mately to  have.  Unquestionably,  many 
risk-   of   subsequent    troubli 

by   this    system,   hut  •chances   of   injury    in 
transit     from    the     shop     to     the    pi 
erection  are  yet   to  be   met. 

A    shaft    2    inches    in    dtametei 
to   24    feet    long    is    a    rath.  1 
of  machinery  and  requires  the  most  skilful 
handling.      If   such   a  1    fling   is 

laid     upon     the     floor     on     one    day    and, 
through  carelessness,  a   pie 
board   is   left    tinder   it   across   the   middle, 
il    is    likely    that,    upon    erection    the    next 
day,  it   is   found  thai    I  ■   a   long 

land  in  it.  Or.  if  the  shafting  to  be 
the  Boor  under  the 
scaffolding,  and  a  monkey  wrench  or  ham- 
mer is  accidentally  dropped  upon  it,  a 
decided  "kick."  when  it  is  put  in  motion, 
is   to   be    expected    at    the    point    v. 

ly  would   this  be   the 
;iie    shaft    were    raised    slightly    at 
int   where   it   received  the  blow. 

Defects  which  exist  in  shafting  and  in 
its  alinemcnt  usually  manifest  themselves 
through    '  ear    and    thi 

but   in   many   cases   the   discoveries   made 
senses  are   simply   symptoms  of 
a   defect    which   may   elude    for   a    time   the 

grasp    of    the    engiii.  practical 

millwright.  A  bend  in  a  shaft  or  a  de- 
fect in  a  coupling  may  be  transferred 
througli  •  nl  hang- 

ers  40  or   50    '  ■<  k   or   screech 

which    is    so    strongly    perceptible    at    one 
point     may    have     its     origin     at    quite    a 
from  it,  and  the  heat  which  the 
hich    the 
it  j  grease  a! 

ninny,   m  I    by   widely   different 

The  writer  will  endeavor,  by  th'-  aid 
of  great! 

up  the  symptoms  as  they  exhibit  them- 
selves   to 

them    tl  and    its 

location. 

In  a  transmission  system,  as  long  as  no 
other   motion    than    that    of   rotation    ap- 

•    incidental    motions 
manifest  themselves  they  are  a  sure  indi- 
cation   of    defects    in    the    shafting    or    in 
lings      The   nature   of   these    in- 
cidental motions,  which  may  appear  either 
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irallcl,  and  yet  no  in-  motion   is  ofler   termed  "yanking."      \jp 

in-  parently    it    is    caused    by    two 
idental  motii  me  al  each  end  of  tli, 

exist    which   disturb  either   the   true  axial  bearing1    but   actually   a    singli 


J~ 


33 


3^ 


=3d 


3^: 


J. 


Frames 

AND    B 

In  many  cases  a  vibratory  motion  in  a 
hanger  or  in  its  box  conveys  the  idea  to 
the  inexperienced  that  a  defect  exists 
in  the  hanger  itself.  Such  is  not  the 
case,  however,  for  no  amount  of  imper- 
fection in  a  bearing  will  cause  it  to  have 
any  motion.  The  bore  of  a  box  may  be 
too   large   or   too   small :    it   may   be   "out 


KIG.  4 

the   shafting  or  which    will   cause 
even   the   slighti  icity   in   it,   they 

will  at  once  appear  to  the  eye  when   the 
shafting  is  in  motion. 

The  most  common  of  these  incidental 
motions  is  that  in  which  the  ends  of  a 
ball-and-socket  hanger  box  describe  small 
circles  around  the  true  axis,  the  eccentric- 
ity at  one  end  being  opposite  to  that  on 
the  other.     In   millwrights'   parlance,  this 


shaft  or  a  defective  coupling  may  I" 
the  cause  and  the  defect  may  be  locates 
quite  a  distance  from  the  spot  where  th- 
symptom  appears.  This  will  he  madi  •  I 
by  Fig.  1.  The  single  bend  which  exist 
in  the  shaft  on  the  right  side  of  the  firs 
hanger  affects  the  shaft  in  such  a  wa; 
that  the  hanger  box  in  the  second  haqgi 
is  compelled  to  swing  in  its  ball-and 
socket  joint. 
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Defb  is  in  Coupi  INC 

In    big.   J   prcciseh    the   same    1 

on  tin1  hanger  box.  although  the 

shafting    is    perfectly     si 

defect    lies    ill    the    coupling    in 

hole  is  not   straight   •  r  parallel 

,r  in   which   another   defect    exists    which 

■    the    coupled    shaft 

ning    true    with    the    rest    of    the 

raining   the   shaft    into   the   hanger 

temporary    flexure,    which    may 

1    when  released  from  the  hanger 

loosened    in    the    coupling.      The 

remedy     is     the    displacement     of 

■tive    coupling    hy    a    perfect    one 

in     the 

a    coupling    will    produce    very 

•ymptoms  in  light   shafting,  as  the 

ncy  multiplies  itself  in  the 

length  of  the  coupling  to  the 
•  the  shaft.  Thus  a  shaft  1 1/2 
diameter  and  18  feet  long,  en- 
rnupling  .;  inches,  will  he  thrown 
ne  at  its  extreme  end  nearly  f^  of 
by  a  discrepancy  of  only  0.01  of 
in  half  the  li-nt-tb  of  the  coupling. 

llatiox  of   Hanger   Frames 

The  defect';   shown  in   Figs.   1   and  2  do 
duce  the  "yanking"  motion 
the  hanger  bearings,  such  motion  being 
the  ball-and-socket   typ, 

-   have   sr."  \  es   w  orn    into 

ircumferentially    and    are    thereby 

from     - 1  i  <  I  i7i  -^    lengthwise    upon 

Collars  upon   the   shafl   at   each 

lit  end- 

i*e  motion   upon   the   shaft. 

.    however,    both    shaft    and    hear- 
th  and    \\  ell   lubri- 

or  impi  ■ 

ent    its 
the     perceptible     motion     of     the 
.me  and  box  may  Ik-  a  pendulum- 
llation  of  the  former  and  .1 
-■•    upon    the    shaft    of    the    latter, 
is    caused    by    the    tendency 
'   to  maintain  a  perpendicular 
shown 
ken  as 
f  the  same  defects  as  those 
bi^s.   1   and  2.     Thi-  pendulum- 
lion    produces,    of    course,    a    very 
1  in  in  the  hanger  frame. 

On  Distant    Parts 

The  bend  in  the  shaft  in  Fig.  1  and  the 

2    may    show 

■lily  where  the  se  faults  are 

.  but  in  spaces  between  the  hang- 

1    quite  a  distance   from    the    source   of 

bance,  ..wing  to  the  transfer  of 

I     through     straining     from     one 

to   the   other,   as   is    illustrated    in 

I  his  transference  may  take  place 

one   side   or   on    both    - 

1    point   where   the   defect    exists,   but   it 

aken  as  conclusive  evidence  that 

'    true  location   of  the   defect    is   where 

•    the    worst. 


I 
Shafting   which   is  1 
round,"  and   especially   that 

approaching  an  elliptii 

frequent    rise   to 

introduced  in   turned   shafting  b; 

rest,    and    in 
cold-drawn    shafting    by    defecti 
1  hen-  is  no  Other  remedy   than   ■ 
the    defective    shaft    hy    a    ■ 

ior"   the   bad    spot    with    a   dead- 
b)     taking    the    glazed    -pots 

1  time  to  time,  until  approximate 
roundness  is  secured.    Such  a  pn 
as  this,  however,  is  not  advisabh 

in  rare  cases,  as  the  extreme  cheapness 
of  COld-rolIed  shafting  offers  more  induce- 
ment to  buy  a  new  shaft  than  the  ex- 
penditure of  a  large  amount  of  labor  to 
eliminate  a  di 

Knocks  maj  also  be  caused  b; 
tacl    of   rough,    unfa  moving 

upon  the  ends  of  hanger  b 
or    hubs,   or   even    by    finished    but    untrue 

In  shafting  running  at  a  high  speed, 
knocks  1:  .1  bj  unbalan 

transmission   in   conjunction    with 
a  bearing  which  is  too  loos,    a 
the  remedy  in  this 
balancing  of  the  moving  parts  and 
a   close   running    fil    of   the  bearing. 

A  "screech"  is  usually  caused  by  mov- 
ing   parts    in    contact    without    a    lubricant 
between  them.     If  the  screech  is  in  a  bear- 
ing    where     the     motion     is     in)   ntional, 
li    lubrication   will   promptly  effect 
a    cure,    but    occasionally    th<     noise    pro- 
ceeds fn  1  which, 
under  normal  1                                          -r.i\   free 
from    motion    upon    the    shaft.      Remedial 
should  m  t  stop  at  tightening  the 
11  mber,  but  efforts  should 

er  the   prin  I    its   he- 

coming    loose.      When    thai     is    discovered 
and  removed,  the  time  required  in  tighten- 
in   future  will  be  saved. 
It    is    very    rarely   the   case   that 
or  knock   perceptible   to   the   touch   cannot 
■  re.  the 

only    symptom    of   defects   yet    to    T 
tioned    is    that   of   heat. 

The  heating  of  hanger  bearings  may  re- 
sult from  a  variety  1  [  \  single 
grain  of  sand  dropping  upon  a  bearing 
from  a  nearby  mortar  joint  may  make 
such  havoc  with  it  that  dangerous  heating 
and   ra;c 

means 
of  applj  1 

inherent  I  erec- 

tion from  which  this  trouble  may  be  ex- 
pected. 

A    hat  -mall    that    it 

■:  were 


not  mad,  in  halves,  should  1  1 

II    would    pinch    the 

the    halves    so    tight!)     that    quii 

Iting    Would   he   the  111,  \  It.thle 

d  too  large  is 

equallj   objectionabli  tsi .  the 

bearing  onl)   upon  a 

of  a  hat  i  lightly 

shaft,    should    show    touch    marks 
part    of   its    interior    mii  t 

one-thousandth   of  an   inch   above 
standard  size  in  its  b 
to  one  which  i 
inch   below. 

Other  may  be  found 

in  boxes  nol   bored   parallel   ,,r  cylindrical, 

by  whi. :  1  face  is  lost  to  make 

pon  the  remaining 
e,   or  neglei  1 
left    by    the    drilling    of    oil    holes    may 
hot  box  to  make  its  appearance. 
In  the  erection  of  shafting,  heating  of 
the   boxes   js   often    indued   by   drawing 
up  the  \  1  rtical  adju  ti  too  tight- 

ly,  tit--  ■  '  the    frail   box    upon 

the  shaft  so  firmly  that  the  excessive  pres- 
sure   and    consequent    exclusion    of   lubri- 
;i    start    the   generation 
■ 
either  bj   its  being  oul  of  line  or  by  un- 
belt,   is    a     frequent 
• 
Improperly     fastened     collars     in 
contribute    to    the    trouble.       Ample    play 
should    always    be    lefl  the    ends 

and    the    collars,    as   a 
slight    11  haft    endwise    is   not 

win    but    rather   a    benefit,    insofar 
as    it    helps    to    produce,    in    conjunction 
with    the    revolving    motion,    that    smooth, 
irface  upon  the  bearings  - 

ion  the  shaft. 

the  line 
1    able     to 
put    these   upon    the   heaviest    -haft    in   the 
line. 

While   it   is   prudent  a   collar 

at   each    end   of   ti,    line,   inside   of  and 
hearing  against  the  bi  x  of  thi 
as  a  prce  •  accident  by  a  shaft 

ire    should   be 

1.  'o  leave  suffi- 
cient p  r  and  hanger 
the'  line. 
line  is  the  more  playroi  m 
should  be  allowed. 


There  should  be  placed  in  the  fi 

to  each  da   stop 

■en    the 

check    valve    and    tie  that    re- 

ihe  latter   while  the 

ipes  and 

check   val  be  a  rranged 

boiler    into    another.      The    main 

gravity-return 

should    have   a    check    valve,   and 
this    check    valve    and    t!  ■ 
should   be   pi:  alve. 
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Uncle     Pegleg's      Philosophy 

I  Find  Out  the  "  Why  "  <>f  the  Rule  for  Areas  of  Circles.       Where  the 
1  V  i  imal  0.7854  Comes  from  and  a  Short  Cut  in  Multiplication  to  Use  It. 


double- 
Pegleg 

. 

apart  endwise 

a 

way.    and    it's 

hold  it   • 

than  tip  ■  re  pres- 

ild   it." 
•i  smiled  a  quiet  smile. 


that   inch   -trip  of   -'nil   tending   t"  hurst 
it.  but  you  have  an  inch  length  of  metal 
to   hold    it   to- 
gether.    Each   ring  takes  .,-.  i 
it    don't  ence    hi  u    I  mg 

iler  iv 
"Now,    t"    pull    it    apart    li 
have    thi  >n    the    head,    and    to 

thi  ring  of 
metal  that  would  he  exposed  or  parted 
if  the  1-  '    p  tiled   in   two 

if    it    was    a    cylinder    without    joints;    or 
you  have  the  girth  seam  in  a  boiler.  What 
metal   or 
seam  thai  he  holding  compart  5 


liT-MAM'     111 


"Tha; 
said.    "Now  do  somi  \  whole 

t's    what 
:    asinini- 
ties.      If   a   boiler    v 

would  1  wouldn't 

liable   to 
' 
I  allowed  that  it  wouldn't. 
"Whj 

1    didn't    see    and    wasn't   quite   so   sure 
that   it   wouldn't  after  all. 

Id   it   to- 
gether,     haven't       j 
"Imagim 
an  inch 


with  the  bursting  forci    in  the  twi 

"1   will   make  it   easy   for  you.     Suppose 

you  have  a  plain  cylinder,  headed  up,  so 

that   we  get  rid   of  all   idea   of  joints  and 

pressure 

on    one    of    thi 

"Multiply  thi  tiare  inch 

by    the    number    of    square    inches    in    the 
head." 

"Good!    N'iiw,  d..  you  know  how  to  find 
the  number  of  square  inches  in  the  head?" 

"Multiply  the  diameter  by  itself  and  by 
0.7854,"  1  answered,  quoting  with 
isfaction  a  rule  I  had  cut  out  and  pasted 
away. 

"Why   do   you   multiply  by   0.7854?" 


"  Because  the  rule  says  so." 
"(  >li!       I     see.       What    do    you    get    wile 
you    multiply    the    diameter   by   itself?" 

"The     m 

"W  1 1 . 1 1    square?" 

"The    square   of   the    diameter." 

"Yes,   yon   gi  t    the   a, pure  lik 

1  ach  side  .if  which  is  a 
li  n"  a  the  diameter.  The  area  of  tli 
circle     1  than     thi- 

ners    di    /'    ,     1/)    come    0 
!',     has     found     out     that     T 
inside   of   the   circle   is   0.7854   of   1 
of  the  whole  square,  eh  ?" 

I  was  beginning  to  see  new  sense  to  tl 
rule. 

"Do  you   know   how   to  gel   the  area  1 
a    triangle?" 

While     I      v.  it,    1 

sketched  ami   handed   mi 

"I-   it   plain   to   von."   h,     ,sked,   "that 
you  multiply  the  base  of  a  triangli 

bight    you    get    the    at 

rectangle   a    b   c    d    in    each    ease ;    and   n 
matter   what    the    shape   of   the    tri 
will    just    fill    one-half    of    the    rectangle 
It's  plain  enough  in  the  first  case  isn't  it 
Just    as    plain    in    the    -icon,!,    ell 
take  the  pfei       I  thai    ;tii  ks  otttsidi 

gle    in    the    third    case    and    turn 
over  into  tli        iao  d  it  will  be  ju 

as  plain   for  that  ca 

"The    area    of   a    triangle    then    i 
half  the   product   of  1!     basi    and  altitud 
Is   that    plain?" 

"Yes.      Multipl)     the    width    and    higl 
together  and  divide  by    2  and   you 
area." 

"I  1  in  ect !      1    said    'ba  :e'    and 

that's    the     is  ij     the    books 
geomctfj      and     trigonomi 
them.       Know       what       trigonometry      i 
Know    what    'tri'    means'      Know'    what 
triplex    pump    is?" 

1  ine    with   three  cylinders." 

\nd    'tri'    means    three.      I 
in  the  dictionary  and  you  will  see  a  lot 
words    commencing    with    'tri':    triplical 
and    so    forth,   all   with   thi 
them.     '( iom  1'  mean 

measuri  mi     I        flu  mi  try,'   tl 

urement  of  temperature:  'calorim 
measurement  of  heat;  'trigon 
measurement    of    or    by    the    triangli 

rd    but    simple    enough    when    y 
pick  it  apart.     Well,  I'll  let  you  hi 
'hight,'    if    von    prefer    it    to    altitude.    1 

1    .,1 ing    to   stick   to   'ba  e'   in 

width    because    some    triangle-,    like    ' 
last  case   here    (Fig.  2),   are  wid 
their   bases." 

"Now,"  continued  the  old  man,  skate 
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ami  handing  me   Fig-.  .;.  "it   wouldn't 
M  anj   difference,  would  it,  it"  the  tri- 
le  had  a  curved  1ki^<-  like  this!    What 
:  it   gains  at  b,  don 


natter  what   si 
times   the  diatnet<  r.     We  I 


I    said    that    it    looked    like    it.    and    he 

me    that    it    could    be    pri 
ne  understood   geometry. 


doesn't   come  out   even,  at   least 
I  [ere 
is   a    fellow    (reaching   down   n   b 


0   would 

1    C  \  <: 

"Whal  triangh 

in  d, 
"Mult  the   bight    and 

hj   -•" 
"Right 
a   triangl  triangle,   what 

"3.1 4K1  times   the  diami 
"What  is  the  highl  ?" 
"I  I. ill   the  diam< ' 
"Right,     Now,  we 

the   diameter,   and   ';- 

diam. 
(.14 iti  x  atom    x 

livide  a  fraction  you 
multiply  its  denominator.  To  divide 
tian 


by   2  we   write  : 
diam . 


base 


~bxse. 


"All.  wing    that  ng,  me    the    place),    who    figured    it     To    multiply    a    fraction    we    multiply    its 

narrow  triangle,     to   127  decimal  places  and  still  had  a   re-     numer 
of   this    1  Fic.    1  1    as    of   the 


"Well,  where  an 

"I'm    :  I    returned 

y,   for   want   of    •   mething  better 


That's   right,   don't,      l!    is    hist   as  true 
a  half  circle  as  of  a  quarter,  and  just 
:"  a  whole  circli    a-  of  a  half.     A 
nothing    but    a    triangle    with    a 
-ved    base    equ;  I     I  circumference 

1    an    altitude    or    bight     equal 
r  half  of   its   diameter." 
[n't    see    how    a    circle    with    no 
ill  was  a  triangle,  which 
. '  t    to   have   tl 
"Well,  let's   put   it  this  way.  then 
circle  is  equal   to   the   at 
iving  a  bight  equal  ' 
the  circle   and   a   base   equal   to 
inference." 

After    a    little    study    of   the    pictures    I 
that  this   was  so. 


- 

a     Mr. 

Shanks  car:  7   . 


4 
X  diam. 
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|i6  =  0.7^*54.  so  that  the 
formula 

'inn.. 

■  Hit  that  knows  that 
He    can    make 

:       make    them. 

Multiply 

I  did  it  the  usual  way.  and  he  started 

ig  before 

•  rough  he  sat  waiting  for  me  and 

I  me  this: 

7 

59346 

uo6 
The  answer  was  the  same  as  mine  .but  lie 
me  it  much  more  quickly. 
"What    kind    of    figuring    is    that?"    I 

: 

"Well,    I    multiplied    by    7    first,    then    I 
the  same  product  one  place  to  the 
en   I  doubled  it.  going  one  place 
t"  the  right  again;  59346  is  twi 
Then  I  wrote  the  same  figure  again  still 
'  iiilit.     Then   I  added 
them  up  and   pointed   off   f"iir  places  of 
decimals   because    that's    what   there    i-    in 
All    you've    j  out    for 

right-hand  figures  go  down 
like   a   flight   of   stair-.     You    will   get   it 
right   when   you   write    the   secon 
because  you   set   this  one  place  over  any- 
\"W.    when    you    multiply    by    2 
put  the  unit  figure    (6  in  this  ca 
place  farther  still,  and  you  can't  go  wrong. 
If  the  first  two  figures  of  the  mini' 
arc    multiplying    are    72    or    more,    there 
will    be   one   more    place    in    the    doubled 
product.     For  instance,  try   it  on 

7 


.460; 

6    figures    in    it    and 

(n.Hi    "illy    5.      What    I    want    you    to    he 

careful  about  is  to  put  that  unit  figure   12 

case)    one   place   to   the   right    so 

the   right  go   up  like 

a   (light   of   regular  stairs,   each   line   one 

rther    to    the    right    on    this    side 

lind    how    they    go    on    tl 

."ilar  like 
'  •  xample  and  sometimes  ii 

vhy  does  that  multiply  by  0.7K54; 
just  happen   I 

•  the  spirit.  Get  to  asking  'Why?' 
No!  Nothing  'happens  so.'  I  suppose  it's 
too  much  for  you  to  dig  out  yet,  hut  its 
simple  when  you  know  it.  TJie  first  time 
I  multiplied  was  by  0.7:  then  I  multi- 
plied by  0.07,  because  I  used  the  same 
product  one  place  to  the  right.     If  I  had 


used  the  same  product  -till  another  place 
to  the  right.  I  multiplied  by 

ul  I  used  tu  ii  product,  which 

was   multiplying   by   2    •    0.007   01 
and  then   I   multiplied  by  0.0014  by  using 
place    to    the 
right.      Altogether    I    multiplied   by 

0.014 

Now,     take     i'  and     get     them 

into  your  noddle  and  the  next  time  per- 
haps you  can  figure  out  that  boiler  and 
know  how  you  are  doing  it." 


1 
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Friction    in  Water  Pipes 
By   R.   M.  Neil 


Many    formul  I         the    loss 

of  head  due  to  friction  in  water  pipes, 
and  it  is  well  known  that  the  results 
given  by  these  formulas  differ  very  great- 
ly,  -o  that  an  engineer  has  great  difficulty 
in  determining  the  requisite  size  of  pipe 
i"  convey  a  given  quantity  of  water  a 
given  distance  in  a  given  time  with  a 
01  in  <  stimating  u  hat 
the  loss  of  head  would  he  with  a  given 
pipe.  In  this  connection  previous 
experience  under  similar  conditions  has 
generally  been  found  to  he  immensely 
more  valuable  than  all  the  formula-  ob 
tainable;  and  this  i-  unite  comprehensible 
when  one  know-  that  the  friction  may  be 
several  hundred  per  cent,  greater  in  one 
u  in  another  of  exactly  the  same 
internal   diam 

If  often  happens,  however,  that  fric- 
I  head*  has  to  be  estimated  without 
previous  experience,  and  the  designer 
must  then  rely  on  a  formula.  In  such  a 
case  particularly,  but  generally— although 
possibly  extent  -in   all 

is  of  advantagi  I  u  idi  rstand  the  man- 
ner in  which  the  frictional  head  varies 
with  varying  conditions. 

Most  formulas  for  the  friction  in  water 
pipes  are  of,  or  can  he  readily  converted 
into,   the   form. 

(0 


1   X  60  X  (k>   '    4  X   144      *• 
Formula    (  1  ),    as    being    generally   tl, 

iseful,    u  ill    bi     1  >"t  idered;    hut 
will    be    obvious    that     tin      following    p 
marks  can  be  applied   with   suitable  mod 
iications  pi   formula    (2). 

\Io-t    formulas    make    out    K    to    be   ii 
m    "t    tin     d  the    pip 

This    i-    approximately    con  eel    I'm    larg 
diameter    pipes     say    about    .S    inches 
diameter     hut    is    ven     far    from     otre 
fi  r    small    pip<  -       ( lomprehi  nsi\ 
nients    were    made    by    Darcy    who,    as 
n  -nil,    gav«    .1    formula    as    follows: 

"=*(■  +  .:,.)  xj,;*^< 

the   letters   representing   tin    -a |  ianl 

li's    as    ill    formula-     (  I  I    ami     I  2  )    exec 
that  cl  is  in   feet,  g  is  the  accclei 
to   gravity   and    7    is   a    coefficient,      liar. 
gave    values    for    7.     for    different    pip, 
For  new  cast-iron  pipe-  he  gave  7.  a  vali 
of  0.005.     Darcy's  formula  i<  nol 
venient    to    use    as    formula    (  1  ).    hut 
shows    that    K    in    formula     (1)    i-    ve 
much    dependent    on    D    in    pipes    of   -m. 
diameter. 

Formula  (  i  )  will  give  the  same  vain 
for  //  as  Darcy's  formula  applied  to  nc 
a  1  iron  pipes  if  /\'  is  given  the  full,  1 
ing       values       for       the       following       in 

diameters : 


'.'.  = 


k  x  10  n  ' 


11  = 


/,■!)• 


(2) 


1   11   losi    1  if  head 
by    friction  1    in    feet. 
Q  =  Gallons  of  water  per  hour. 
L  =  Length    of   pipe    in    feet. 
D  -    .  1    pipe   in   inches. 

water    in    feet    per 

•lid. 

d   k  are  coefficients,   the  values  of 

which   vary  greatly   in   different    formula-. 

Formulas    (i)    and    (2)    are    really   the 

same  and   can   he  converted  one   into   the 

other.      This   will   be   obvious   when   it   is 

d    that 


I) 

K 

D 

K 

0.5 

1.27 

4 

:i  11.-, 

0.75      . 

1  63 

6 

a.  26 

1.0 

1.90 

8 

3.S8 

2  0 

2.57 

111 

8.M 

3.0 

2.85 

U 

1  :.\ 

Bj  supplying  in  formula  (1)  the  val 
1  h  given  in  the  table,  the  frictioi 
head  can  he  obtained  for  new  cast-ir 
pipes.  This  method  ,,f  obtaining  the  ft 
tional  head  may  appear  to  1m 
from  a  mathematical  point  of  view,  bul 
practice  it  will  Ik-  found  to  he  coi 
Tt    cannot   he   expected    to   give 

''      re-ults    in     every    case    becai 
cast-iron  pipes  differ  much  among  the 
selves.      Moreover,    exact    dimensions 
regard-    bore    are    not    to    he    exp 
cast-iron    pipes;    and   a    small    in 
decri  ase    in     In  re    makes    a    cor 
difference  in  the  frictional  head.     The  1 
of    the    formula    as    suggested    will,   ho 
ever,    allow    ,me    to    rely   ,,n    obtaining 
milch  more  accurate  estimate  of  the  fr 
tional  head  than  is  possible  by  the  use 
any    formula    simpler    than    Darcy's. 

For  pipes  with  internal  surf:i< 
smoother  or  rougher  than  those 
cast-iron  pipes,  the  values  for  K  giv 
in  the  table  should  be  increased 
diminished  by  multiplying  by  a  qualify) 
coefficient  or  factor  greater  or  less  th 
unity  as  the  case  may  require.  The  writ 
regrets  that  he  cannot  mention  suital 
qualifying  coefficients  that  he  knows  fr< 
experience    to    be    reliable. 
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\  Common  Type  of  Electric  Elevator  Machine 

Construction  and  Operation  of  One  of  the    Early    <  )tn    I  designs,    with 
Details  of  trie  Stop-motion  Mechanism  and  Magnetii    Safet)    Attachment 

BY  WILLIAM  BAXTER,      j~R. 


ic   litis    Elevator   Company 

ped  many  types  of  electric   elevators. 

of    the    earlier    designs,    which    has 

extensively    instaNed,    is    shown    in 

61.     In   this  machine  both 

rr     (which     is     mounted     upon     the 

>r),   and    the   brake   arc    operated    by 

bar  ./,  which   is   moved  by  the   rota- 

oi  the  operating  sheave  1  .  mounted 

be  end  of  the   shaft   of  the   winding 

:i  /'.     The  sheave   is  not   rigidlj    se- 

shaft,  inn   is  rotated  by  the 

h  the  action  of  the  stop-mo- 

mcchanism    in    a    manner    that    will 

intly  be   explained.  The  brake,  which 

cated  hack   of  the   stand    /■>'.  is  applied 

•  M '.  and  is  rel<  ased  by  the 
etnent  to  one  side  or  the  other  of 
lever  B'.  by  the  horizontal  motion  of 
tar  .1. 

ie   stop   motion,    which    is    located    at 
operates    on    substantially    the    same 

that  of  the  Haughton  ma 
e  which  was  fully  described  in  the  last 
:;   in    fact,    most    stop    motions    work 

general  principle.  The  gear 
portion  of  which  appears  under  the 
ve  C,  is  a  part  of  the  stop 
weight  l("  is  a  portion  of  the  slack 
I  device  and  acts  through  the  stop 
ioo  to  stop  the  machine  if  the  cables 
me  slack.     It   will   be  noticed   that   at 

shaft  tljat  carries  an  arm  /'. 
he  opposite  end  of  the  drum 
her  arm  /'   mounted   on   the   shaft   /, 
between  the  lower  ends  of  tl 
s  a   shaft    A'    is   carried,   on    which    a 

1    wheel    A"    revolves    freely 
mg    the    shaft.      The 

run  up  in  the  groove  in  this 
eL  The  arm  /",  which  is  also 
nted  on  the  shaft  /.  carries  at 
right-hand  end  a  weight  which 
-cs  the  wheel  K'  against  the  lifting 
v  From  the  left-hand  end  of  the 
/"   a    chain    runs    upward    and    over 

shown,  and  thence  down  to 
the  slack-ca! 
'1  the  weight  W  is  mounted, 
ig  this  weight  up.  If  the  lifting 
!  become  slack,  the  weight  near  the 
s  will  drop  and  raise  the  left-band  end 
•v  arm  /".  slacking  the  chain  and  al- 
>ig  the  weight  W  to  descend.  When 
'weight  descends  it  moves  a  clutch 
locks  the  stop  motion  and  c 

ve   toward    the   centi 

and   stop   the    rotation   of   the   drum 

The  position  of  this  clutch  is  shown 

e  drawings.  Figs.  62  and  6^,  and   is 

aed  G. 


In    Fig.    63    the    yoke   thai    moves    the 

clutch   is    shown    at    (/'.   and    to   tl 
attached   the   liar   1 
ries  the  weight    \\"  of   Fig.  in.      The   left- 
hand  half  of  the  clutch  revolves  with  the 

drum  shaft,  but  can  slide  freely  endwise, 
a  feather  being  used  to  prevent  inde- 
pendent rotation.  When  the  slack-cable 
stop    goes    into    action    the    movable    part 


passing  to  thi  sider  an- 

other  slack-cable   device,   shown 
62   and   63,    al    //.  II'.    and    //'. 
H   is  located  under  the  drum,  as  shown 

63,  and  with  the  side  extension  //' 
is  supported  1  n  a  pivot  al   //".     1  »n  the 

hI  of  //'  thi 1  thai  is 

normal!}   kept  closed  by  the  weif 

cap    that    covers    it.      When    the    1 


I.I.       \N    RARI.IEH    F< 


■  M   IIINK 


of  the  clutch  righl    and   en- 

ith  the  part  that  extend-   I 
into    the    hub    of    tl:  and    is 

fastened  to  it:  hence,  the shi 
and    through    it    motion    is    imparted    to 

F,  and  through  thii 
and  this  part  in  turn  moves  the  operating 
bar  ./.   Fig.  '  "■     This 

can    he    made    clearer    by    the    aid    of   the 
drawings  of  the  stop  motion,  bul 


■  I   drop  down 

I 

■ 

■   h    and 
the   bars    //   and    //'   can 
in    Fig.    64.    which    -  -itch    in 

the  open  position. 

■w  the  details  of  the 
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■ 

carried 

th  a  lug, 

■ 

which    will    be 

rotates 

:lutch  G,  and 
i      meshes 

■    • 

;  hence,  thi 

■ 

..on   the 

i       I  irmer  will 

the  latter  will 

n    as    F' 

and  'the 

d.     When  the 

tated   far 


■•.    if  the 

■  I       not 
position,  and 
if  he   m 

.  and  the 

immediately 

r:m    in    t'  lirection. 

,-ator  is 

hand  rope,  the  li  si  motion  is  made  much 
greater   than   if   it    is  rated   by 

with  the  latter  typi 

■  .it,  > r  can   see  by   the   position   of 


thai   no  matter  in  which  direction  .-1  ij 
•  (I,   the   coupling    H   will   1m    rai 

aiscd   it   lilt's  the  rota 
rml    i-    not    tight    in 
slide    freely,   and    i- 

end,     s.i     til 

■  ■    ih.    ilist; 
through    which    ./    i-    rocked    h; 
i r-  >1  bar  to  give  the  controller  • 
movement    is    more    than 
raise  the  brake  hands.     When  the  levej 
is  returned  to  the  stop  position. 
ii:   the  drawin  In    sp 

I   assists   the    weight 
i 
not     stop    the     rotation     o{     tin 


VIF.W    of    THE    ELEVATOR    MACHINE    IN    FIG 


I 

. 

will    be 
•he   run- 
5    turned 
it    will    -imp!; 

f 

The    lost    motion    b 

make  it 

either  di  Her  be- 

- 

made,  it  would  be  difficult  to  sti  p  the  car 


the    whi  ontroller 
is    in    t!                        isition. 

The  constru  i   of  the 

brake    of    the    machine    in  Fig.    6l     is    il 

vation  at  right  and 

front     view.      The     brake     bands     are     at- 
the  upper 
end  of  a  stand  placed  at  thi 
brake  wl  nt  ends  i  f  th 

are  pivoted   to  the  lever  D 
I .  F.     The   li  und    the 

stud    F.    and    i-  by   the    weight 

•  W  in  Fie  6t.    Tl 
d' away  from  the  brake   « 
pull     of     the     rod     C.     which     is 
bv    the    lever    .(.      It    is 


i      lie   di  sired,   the  weig 
r<l    tin    end   of   D   in  ini 
i    ;  ersa. 
This  !  in  rail}    madi  . 

ped    with    a    safetj     device    thai 
the    car    if    the    circuit    out 
brokei  if  tin    curi  i  n 

fail    while   the   car    is   rum 
when    the    motor    i-    raising    the 
operating    current    dies    out,    the 
II 
i  il    from    the 
the    drum    i-  rse   pi 

would    be    for   a   hiirh-spced   el. 

li 
run    down    and    drive    thi 
chine  backward.      With   the   saf  I 
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1 


1 
current 

with    a 
in   spi 


lit,  but  if  the 
1  be  no 
to  flow 

retard   the   motion   "t   tin 

would   ■ 

1  vrr,  thi  would 

apply  the  l>r.ik«-  and  hold  I 

This  •  magnet 


EXP    ELEVATION    AND    SECTION    OF   CONTROLLING    MECHANISM 


ioned   thi>   cairn,  n    occur,    b< 
as  the  current   dies   out    tin 
t  goes   into   action    and   applies   the 

when     the     car     is     running     down 
d,    under    the    influence    of    gravity, 
■ircuit   outside    of   the    motoi 
roken    in    anv    way,    the    car    would 


the   car  were   : 

drive  the  motor  mui  h  abovi 

running  velocity.     This  is  true  50  long  as 

the    outside    circuit     remain 


that   i-  located   in  the  stand  at   : 
of  the  brake  wheel  and  acts  to  throw  the 
whenever   the  current   ■ 

way  in 
which  thi^  magnet  is  arranged  and  its 
action    can    be 

I    it   it   is 
1   all   the   tim 

f  the  main-line  hand 


SLACK 

ircuit   remains    closed,    however,   the 
annot   run   awaj    hecause   tl 
let  as  a  dynamo  when  driven  slightly 
'•    normal     speed,    the    power    neces- 
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the  current  onto  the  ele- 
1  M  in 
nnected 

until  thi 

.1  it  will 

■ 


switch,  and  then  closing  the  switch  again 
so  that   tlu-   magnet   may   hold   ./    in   the 
position  in  which  it  is  shown  in  Fig.  68. 
The  way  in  which  the  magnet    M 
nected  in  the  circuit  will   be  ma 
in  cc  nnection  with  the  explanation  of  the 


Locating    Insulation    Faults  ii 
Electric    Circuits 


in.     67       BRAKE    MECHANISM     I'SEI)    WITH     MACHINE    IN    FIG.  6l. 


iii  which  it  is  shown  in  drawing.  The 
armature  A  is  provided  with  a  catch  that 
-  the  catch  B  on  the  casting  D 
from  moving  past  it.  but  if  the  current 
through  M  dies  out,  the  armature  A  will 
raise  and  then  the  catch  B  will  move 
ind  the  pivot  (7  under  the 
influence   of  the  weight   W,  and.  by  pull- 


Cpper  Sleel  Brake  Band 
r/rper  Leather  Brake  Bend 


wiring  diagram  that  shows  the  action  of 

:  roller. 
It    will    be    noticed    from    Fig.    68   that 
iy  brake  acts  independently  of  the 
main   brake,   the  latter  applying  or   releas- 
ing tlnj  brake  bands  bj   the  movement  of 
ds    that    are    prt  1  iti  '1    to    the    main 
brake    lever    D    at    the    points    F    and    /•". 


VFETY    ATTACHMENT    TO   THE    BRAKE    .MECHANISM 


By  W.  T.  Ryan 


ing  on  the  upper  pivot  C,  will  apply  the 
brake  and  stop  the  motion  of  the  ele- 
vator, ken  place 
the    elevator    cannr.t 

until   the   de\  i  vhich    i-    done 

by    raising    the     weight     to     the 
shown,  after  opening  the  main-line  hand 


When  the  elevator  i«  running,  the  pivots 
F  and  F  are  in  the  position  that  n  lea 
the  brake  bands,  but  when  the  magnet  -1/ 
■  C'  is  drawn  over  to  the 
right  and  applies  the  upper  band,  and  the 
weight  W  is  made  of  sufficient  weight  to 
provide  all  the  braking  force  required. 


There    is    a     feeling    among    m. 
erators  of  electrical    machinery   tl 

very    difficult    to   locate  anil   that   it  cabi 

fully    "lily    by     electi 
perls    of    bug    practice    a 
experience.       It    is    the    u  1 
present  a  few  simple  methods 
cover    most    of    the    cases    which    ari.< 

["OO     1  dti  11, 
caMrs  are   cut   and   tin  11    tested    for   f. 

d    of    first    accurately    to< 
fault  and  afterward  removing  it  will 
trouble  and  expense. 

I'.rokcn     wires,     down     wires, 
contacts,    grounds    on     steam    pi 
are    very    often    easily    located    I 
making  an  inspection. 

Magneto  Tests 
'  Ipen       circuits,       short-circ 

grounds    can    often     lie    1 
cated    with    a    magneto.       I  he    ! 
tested  must  be  idle  and  disconi 
all   other   lines.      Connect    one   I 
•  the    magneto    to    the    line    and    the 
one  to  the  earth.      If  the   magneto 
the  insulation   resistance  of  the  line  I 
earth  is  probably  between  5000  and 
ohms,   and   the   line   is   probablj 
The    line    should    next    be    opi 
ci  mncctions   and   each    sei  tion 
arately. 

If   you    suspect    that    the   line   1 
with    another    line,    connect    tin 
terminals    to    the    lines    in    questii  1 
the    magneto    rings,    the    insula') 
ance   between   them   is   too 
are  probably  crossi  d. 

The    magneto,    however,    shouli 
relied  upon   for  testing  any  but 
circuits.    Underground    circuit-. 
cables,    may    have    sufficient    electn 
capacity    to    permit    the    magneto   1 
even    though    no    fault    exists. 

Voltmeter  or  Drop   Mei 
Since  the   freedom   of  any  circuit  I 
grounds    and    short-circuits    depi 
marily    on    the     insulation     r. 
easy    method    of    detecting    tin 
i .  finding  out  In  w  bail  it  i-. 
tire    the    insulation    resistance   ■ 
I  ,  cted    circuit.      If    this    is    i< 
some    high    figure,    depi  tiding 
quirements    of   the    case,   the   lii 
considered    all     right.       If    it    f 
this  minimum  value,  the  lin<   is 
sidered  faulty.     This  method  ma 
to  measure  the  insulation  resisl 
line  to   earth,    from   line  to  line.  fr< 
armature  coils  to  the   frame 
or  motor— in   fact,  it  may  he  used 
termine  the   insulation    resistance  I"  1 
any    two    conductors. 

\    voltmeter    Vm,   of   known    r<-  4 
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R    \M>   1 1 1 1 •:  ENG] 


connected   across    the    circuit    wires. 
own   in    Fig.    I.     The   drop 

vide    of    the    line    and    tin-    ground 

;en  with  the  same  voltmeter.     Let   i 

sent  the  insulation   resistance  of  the 

A  ami  suppose  the  insulation  resist- 

be  extremely  high,  s.iy.  sev- 

!nindrcd   megohms.      1  he    same   cur 

rough    both    the    voltmeter 

nd.    hence    the    current    will 


xi.ooo  =  0.0025;  ampere, 
as  the  •• 
joint    resi 

voltmeter   in   parallel   i,   50,000  ohms. 
The    current    is    ihl  n 

across    the    voltmeter  "terminals    of 
v  =  (o-OQ33t  X  .00,000)  =  i66}  voUs 

Transferring  the  tree  lead  of  tl 
meter  to  the  other  line  wire,  t> 
result   will   he   0 

bstituted   in   the  iir>t   and 
equation  and    >•' 

will  be  obtained.     For  example,  the  lir-t 
equation   would 

500  —  1665 

=  Insulation   resistance  ot   the  wire  »  '■=  ' 773 =  200,000, 

( 

=  Line  voltage,  which   is  just   twice  what   r  actual] 

:tion  of  the  voltmeter  when  An  electrometer  would  give  th/'  relative 

connected   between    the    wire    6  !■    and    would 

and    the    g;  cate    the    relative    resistances,    hut    would 


(0 


I    \pr. 
Hon. 


V 

E  —  V 


•  * 


ind    trail   •■ 

I  Rt 


A  /•-  —  A'  1 


(3) 


miul;    the    free    lead    of    thi 

meter  ti 
tion  by  /''. 


1     /;  1 


AM   '  —  1    I 


(4) 


Substituting   this   equivalent    of   r   in   the 
preceding  ives  the  rathi 

'  inula 


IT 

R 

1 

R  E 

—  AM 

- 

-  ,    V 

f?  I:  - 

-  RV1 

V  V1  Rr 

RE  —  RV  —  rlV 


TIC.    I.     LEAKY    INSULATION    ON    ONE    LINE-WIRE 


FIG.    2.     LEAKY    INSULATION    ON    BOTH     LINE-WIRES 


:  Resistance  of  the  voltmeter. 
_,       E-V 


X  R 


(2) 


of  the  wire 
B, 
=  Deflection     of     voltmeter     when 
connected     between     the     wire 
A   and   the   ground 
Method  is  all  right  as  long  as  only 
•  wire  is   faulty.     If  both  wires  are 
tit y.   which   very  often   is 
iry  to  touch   I 
the   voltmeter   alternate!) 
nd    then     the     other    and 

-    before   the   insulation    re- 

•r  wire  can  he  determined. 

lamination  of  I  at  once 

ales    form   a   cl    sed   circuit 

it  the  voltmeter  >l   only 

in  series  with   it   but   also   one   in 

Suppose    for    example    that    the 

er   resistance    R    is    100.000   ohms, 

X),  r  =   100.000  and  r'  =   ioo.oco. 

:ly   the    flow    of    current    through 

Its   r  and   r1   in   series   would   be 


be  no   i  f  the  actual   resistance 

fault.  When  a  voltmetei 
as  shown,  nothing  is  known  of  the  cur- 
rents pa-sing  through  either  the  fault  or 
the  meter;  hence,  we  can  gel  no  expres- 
sion for  their  relative  relationship.  How- 
ever, wi  an  for  the 
distribution  of  the  line  voltage  in  the 
circuit.  Assuming  the  free  lead 
voltmeter  attached  to  B,  as  in  Fig.  2.  the 
joint  resistance  of  the  voltmeter  and  r1 
in  parallel  would  be 


R 


+  n 


and     the     voltmeter     indicates     tv 

his   re-istaiice.   the   remainder   tak- 
ing plar  fault    r.     S: 
full  line  voltage   is   applied  to  the  circuit 
and   is   distributed    according   to   the   re 
sistance                        •    have   in   eitl 
the  prop 

Drop    acn  iss    meter :    Dn 
fault  in  series  with  tl 
of  meter  and  fault  in  parallel:  K 
of  the  fault   in   series  with  the  meter. 


hut    when    this 

reduces  to  the  comparatively  sim;  '■ 

tion 

ituting  in  this  equation  the  values 
obtained  in  thc-example  given  above,  the 
following   is  obtain 

,       loo.oookoo—  fn 

— =  100,000 

Similarly, 


M  ■+£)! 


I 


le   hanri- 
ii-b   value   ti"' 
of  the  line  is  faulty.     Equations 
(5)    and 
derive.  -implc    and 

nd  have  the  merit  of  being 
correct. 
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1103     .v 

,  ■, ■>■  lo  be 


joints,  e  luiilt  up  of  shei  t 

and    assembled 
cast-metal 
end  plates  and  rh  1  ted. 


H.T-URIVF.N    ALTERNATOR   WITH    EXCITER   PUIXEY 


The  ■  ■  i  I  -i  11.  s,  eti 

strip  copper,   wound   edgewise  am 

iii    the    insulated     ] 
poll     1     mounted  on   the   spider.     The  <- 
tended  pole   lips  on   the  m 

il     firmly    after    the    pole 
1  in  tin    spider.    I  li 
intended  for  [25  volts  excitation. 

The  colli  ctor  rinys  ,-,  .  : 
cast   iron  ;  each   ring  is  in  1  me  pii 
lion     brushes     f.     are     used.      'I  In 
In  ildi  rs   are   held   In    brass   studs   instil 
from   but   mounted   upi  m    lugs   1  1 
bearing  cap.      Kach   line;  has  two  bru 
so   that    one    can    be    removed    for    in 
tion   or    rcplao  nn  111    without    inti 
the  operation  of  the  machine. 

1 105     Describe     the    principal 
,of  the   type   of  altei  to   in 

339- 

This     is     a     low-voltage     225-kiIi 
belted   three-phase  alternator  designe  id 
run  at  300  revolutions  per  minute, 
built   by   the    Westinghouse    Elei 
Manufacturing   Company.     The   fran\# 
this  type  is  shown  separately  in  big. 
It    is    solid   and   made   of   cast   iron 
dovetailed   slots  into  which  the  lamil 
core   of   the   stationary   armature  is 
Openings   at   c,   etc.,   in   the   back  pn 
air    passages    for    the    ventilation   0 
core.     The   frame   forms   no   part  > 
magnetic  circuit,   its   only   function 
the   mechanical    support    of   the   arm| 
core,   as    in   the   machines   previous!) 
scribed.     The   armature   core   1/. 
is  formed  by  assembling  dovetailed  pi 


belt  driven   from    the  shaft   of  the   alter- 
nator instead  of  being  direct  driven  by  it. 
A  200-kilowatt  three-phase  Fort  Wayne 
alternat  in  Fig.  338  arranged 

nd  fitted  with  *an  ex- 
citer pulley  b  for  the  purpose  mentioned. 
1104     Describe  this  generator. 
The  main  frame  is  of  cast  iron  made  in 
two   parts   a   and   h,   and   bolted   together 
heet-iron   laminations   c  of 
the  armature   core.     The   laminations  are 
11s  and  have  inwardly  projecting 
teeth  and  projections  extending  out   from 
il   symmetrical  outside   circumfer- 
ence.     In   these   projections   are   punched 
the   holes   through   which   the   bolts   pass, 
clamping  the  core  and  the  two  halves  of 
ther.     Air  spaces  are 
and  be- 
tween  laminations  at  regular  intervals  to 
take   advantage   of   ventilating  draft   pro- 
fanning   action    of   the   re- 
when  the  machine  is 
tion.     The  coils  are  held  in  place 
den  wedges  driven  into  grooves  in 
the  si 

The   revolving   field   magnet   of  the  al- 
ternator is  provided   with  eight  poles,  fit- 
a  central  laminated  spider  having 
a  dovetailed  joint  and  taper  keys  to  hold 
them  in  ■  :'er  the  poles  are  in- 

serted in  the  spider,  end  plates  are  bolted 
to  each   end   of  the   core,   closing  up  the 
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mber  i  . 
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litable    intervals,    depending 
the  capacitj    and   si  i      f  tl 
die  punchings  .it. 

etc..    by    plates,    leaving    ventilating 
in    the    core        The    punchil 

ive   the   armature    winding 
the  open  typi 
rparately     wound,     pushed     through 
jts  and  afterward  connected.   Flex- 
brought  through  the  frame 
m   for  connection   with  the 

'   the  field  magnet  is 

rhat  similar  to  that  of  the  armature. 

that  the  laminat  \  etailed 

5    spider    insti 

jr  frame.  Ventilating  ducts  are  pro- 

in   the    core    of    the    field 

tely     with    the 


Gas   Engine   Cooling 
B\   II    W.  J 


1 

nil 


tO.      FRAME    OF    TYPF.    OF    ALTERNATOR 
SHOWN    IX    FIG.   330 

ponding  ducts  of  the  armat 

i,  etc.,  Fig  339,  are  wound 
i  over  the  projecting  poles  and  are 
in    position    by    wedges    which    are 

between  the  poles  in  the  -' 
>s.     These  wedges  are  made  of  cop- 
id,  besides  holding  the   coils 

reduce  any  hunting  which 
*  set  up  when  running  in  parallel 
'ther  machines.  These  dampers  are 
imes  made   in   the   shape   of 

field  magnet    coils    are    wound    in 
.   and    made    of    copper    strap    hetit 
i'e.    The  strap  winding  is 
rn   turns    with    asbestos    -rips    and 
■Is  arc  held  together  bv  a  few  turns 


collector    rings    r.     Fig.    339,    are 

separate    spiders    which    are 

Wl !  to  the  field-magnet  hub.     They  are 

skeleton   or   open    type    to    secure 

urn     ventilation     and     are     usually 

■f  cast  iron.     The  brushes  l<  are  of 


tch  the  safety  valves  caret 

<hat   they    do    not    corrode    fast    to 


n   article 
lor    pub 

printed 

.■   king." 

s 

in    with   new   vigor  and   with 
renewed   determination,      \ 

course  we  have  all  noticed  the  wonderful 

improvement  -     engineering. 

but    that    is    no    reason     why    \\< 

"quit    kicking"    if   kicking    i-    justified;    to 

my    mind,    kicking    is    the    cause    of    the 

improvements     that     have     already     been 

made. 

Just  as  an  illustration  :  A  certain  power 
user   in    Chicago   secured   the   ser 

plant   told  me  that   "Smith"  was  the  most 

t  kicker  he  ever  met.  He  kicked 
he  "kicked 
firemen :  he  "kicked"  about  everything 
they  did  have  and  he  also  kicked  about 
everything  they  didn't  have.  lie  kicked 
every    day.    all    day;    he   kicked    hard    and 

tly  and  incessantly,  until  the 
same  manager  confided  to  me  that  "that 
man  has  kicked  our  operating  expenses 
fty-five  hundred  dollars  per  year, 
after  deducting  hi-  raise  of  salary  from 
two   thousand  hundred   dol- 

lars per  year.  And  now  that  prince  of 
kicker-  is  kicking  for  four  thousand  per 
year,    and    d d    if    1    don't    believe    we 

kicked    into   giving   it   to   him." 
My    !•'  On    the    abuse    of    the 

process  of  cooling  gas  engines.  In  every 
case  that  has  come  under  my  observa- 
tion, the  engine  jackets  arc  supplied  with 

much  water  when  pulling  half 
load  as  when  pulling  full  load,  and  even 
when  the  1  engine. 

ter,  like  Tennyson's 
indiminished 
cylinder  should   be  kept  as  nearly 
sible  at  a  constant   temperature,   and   this 
1    am  do- 

:    full   load,  half  load,   or   • 
the  water  leaves  the  jacket 

grees    temperature.    Fahrenheit. 
from  my  experience  this  pr; 
!  may  - 

-    and    it    re. 

rk;    furthcrm 

' 
alves,  no  cl 
on   the 

ti    an  exampli  her  kind, 

ascertain    whether   a 

•- 

•  Mcnim. 


■ 
could  I"  It  was 

Ihe    full 

tor    the 

di  livered    into 

r  our  milk  smcllinf 
r,  that  i-  merel)   incidental      The 
I .  ttli   washing    machine    « 

!  ;y   and    while    it    wa 
t  ration     the    water    temperature     « 
if  the  cylindi 
I    when    the    washer    was 

r     temperate. 

full   supply  was   alv 
[ineer  informed  me  that  tl 
had  any  trouble  with   full  load;  but   when 

;il    is    on,    the    smell    of    . 
from    tl  annoying,   and 

the   igniter    fouls   on    light   load.      All   this 
could    readily    be    corrected    by    putting    a 
■at       in      the      jacket-water      dis- 
and    arranging    it    to    control    the 
supply. 

Kick'  (if  course  I'll  kick,  and  I  think 
this  kick  is  justified.  I  have  seen  many 
articles   in    Pi 

;    water.      M; 
to  /mi/   1/   to   work;   superheat   it   with   the 
exhaust    gases   and   make   it    work. 

I    wa:  one   more   kick.      In 

■ 
water   i-  of   the 

cylinder,      where      it      is     not      part 

and  by  the  time  it   gets  to  where 
cooling  i-   really  necessary,   the    .- 

urely    is    not    logical    and    it 

ther  kickers  to 

join    in   and  kick   the   gas   engine   into   the 

where     it     belongs     anil     where, 

nely,    the 

principal    prime    mo>  'rid.      It 

that   the    steam   em 

- 
while  if 
it    immediately    -huts    d<  wn.       I 

indlcd    an<l    as 
much    i 
gine,   in   isolated   plat 

i  ould   all    !: 
inlar. 


in    the 
blind   em 

■ 
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What  "Tom"'  Sawyer   Wants 


in  the  aftcm 

autumn  day.     1   sat   at   my 
the   chill    which    had 

inverted  into  a 
Id    make 
.nil    my   surroundii 

n    rainy    Mon- 
.    entered,    stood    an    um- 
brella in  tin-  rack,  hung  a  rain  c 
nd  took  a  chair.    I  looked 

,;ug  and  saw   Sawyer 
filling   a   lirirr   pipe    with   "Master    Work- 
>    plug.      Returnii 

e    smiled    as    ho    asked : 
'What   means  this  marble-heart  cxpres- 
[f   I   have  done  anything  that  you 
I  am  ready  t..  he  forgiven." 
I    replied  : 

I  of  con- 
■'  ,•  fairy  tale-  you  have  been 
me,   and    which    1    v. 
:...   repeat   as   nearly   in   yo 
-    I    could    remember    them.      Of 
1    cannot   take   the   I 
all  of  the  criticisms  that  have  been  handed 
nit  here  i-  one  that,  if  not  exactly 
a    criticism,    is    inclined    that    way.      One 
paragraph   of   this   letter   I    wish   to    read 
I;  -ays;     "Your  man  Sawyer  says 
a    whole    h>t    of    things    about    men    who 
can    but    will    not    make    certain    experi- 
ments which  he  names  in 
way   t!.  .  in   keeping   with    the 

ness    of    the    language    which    he 
hen    he    charges    that    technically 
educated    men    are    too    bigoted    to    make 
certain   investigations   in   which    he   alone 
to    be    interested.      Now.    will    you 
11  me  exactly  what  this  i 
yer  wants,  it  you  know,  and  if  you  do  ni  t 
U   please  ask  him  to  tell   us 
what  he  wants''     This  is  only  01 
hat   I  have  receive: 


brake,  water  rheostat,  or  any  other  prac- 
ted  load  on  tliis  en- 
gine and  with  this  load  1  want  four  dif- 
ferent \.  i  ■  i -i  with 
compression    carried    to    initial    pi 

nd  witii  compression  carried  to 
lie-half  the  initial  pressure,  which 
Heminway  -ays  i-  about  right;  the  third 
with  compression  no  higher  than  the  ter- 
minal pressure,  and  I  to  have 
full  initial  pr<  piston  at  the 
beginning  of  the  stroke;  fourth,  and  last. 
compress  onl)  the  ter- 
minal pressure  and  an  opening  of  the 
steam  valve  SO  late  that  full  initial  pres- 
sure will  be  realized  on  the  piston  only 
after  it  has  traveled  at   least   live  per  cent 


thai   seeking  p 
to   me  like  a   «  i  irk   o(    supererogation 

"In   the  engine  and   the 
work   v.  nd   in)    vii  w 

and   I   ■  eel  more  or  le:     the 

■  ars    all    my    life ; 
since   I   have  been  seeking  the  bet 

1     annual     egg     power,     my     vii 
have    broa.h  ni  d    some,    and    I    sec    tin  j 
m   the   power   plants  that    1    did   n 


/Vwcr.A.J*. 

To    INITIAL    : 

account,  but  it  is  the  one  that  calls  loudest 
ily.  Now,  what  do  you  want?" 
"What  do  I  want?  Well,  that's  easy. 
I  want  to  take  an  engine,  a  simple  con- 
densing or  noncond.  •  engine, 
say.  14x42,  or  any  0  it  is  big 
enough  to  carry  a  load  of  commercial 
proportions,  and  the  water  consumption 
of  which  will  not  need  to  be  weighed 
with  druggist  scales.  By  means  of  a  prony 


FIG.     2.      COMPRESSION     TO    ONE-HALF 
INITIAL   PRESSURE 

Taking  a  pad  and  a  pencil,  he  was  busy 
for  a  few  moments;  then,  looking  up,  he 
said  : 

"These  four  imaginary  indicator  dia- 
grams will  tell  better  than  words  what  I 
mean.  1  want  the  load  identical  for  each 
different  diagrams.  I  want  the 
water  per  brake  horsepower-hour  meas- 
ured. I  want  the  water  per  indicated 
iw  er  hour  im  asured,  and  1  want 
the  indicated  horsepower  per  brake  horse- 


riG.     ,<\       COMPRESSION     TO    TERMINAL     PRES- 
SURE   WITH    LEAD 

ured.      I    should,    of    course, 
1  nts   made   both 
with   simple  and  compound  engine-,  both 
-ing.  and  when 
reliable,     competent 
n  made,  1  should  like  to  see 
Its    published.     T   have   long  con- 
tended  that   steam   should   be   used   in   an 
for    the    purpose    of   turning    the 
crank  shaft,  and  that  pressure  on  the  piston 
produced   either   by   compression    or   lead 
has  no   I  n  itate   the   shaft  but, 

quite  the  contrary,  produces  friction  which 
retards  this  rotation  and  adds  to  the  load 
that  the  engine  carries,  and  to  the  steam 
10  do  the  work.  At  the  time  I 
formed  these  conclusions  (1  did  not  form 
them,    they    were    forced    upon    me),    they 


FIG.     4.      1  'I  ER.M  INAI.     I'l 

SURE    WITHOUT    I  EAD 

before,  and  they  interest  me.  And  a-  i> 
very     earnest     men     seem    to    think 
days    of    the    steam     engine    as    a    pr 
1  lover  are  numbered,   I   want  to  see  tl 
days    days  of  the  highest   efficii 
in   which   with   the   full   knowled 
utmost    possibilities,    it    may    1" 
chance    to   do    it,    best    work    unhampi 
by   the    strictures   of   technical    bigotr) 
unskilled  operation.     I   want  it- 
to  be  its  best   years,   and   for  that   re; 
I    want    these    experiments    made   and 
widest   publicit)    given  to  the  n 
small   powers   1   know'   the  steam  engin 
inefficient    and    in    large    units    it    util 
but     a     small     percentage     of    the    em 

d    in   the    fuel ;   but   it   is   th 
know,    and    when    it    is    laid    on    the   s 
with    the    spinning    wheel    and    the   li 
loom   may   it    be   with   honor.     I   wan 
know  the  truth  before  that  da) 

lie    stopped,    and    as    I     -aid    nntliin: 
pensive    expression    spread    over   his 
Hire-,    and    more    softly    than    I    had    1 
heard   him  before,   he   whistled  : 
Auld    Acquaintance    Be    Forgot?"   a- 
went    out    into    the    rain. 


Bearing  Metal   Mistaken  for  Sil 

Kw   odd   mistake   was   recently  madi 
and   1  epi  'iters  of  l'uffalo  « 
investigating  an   unusual  cast 
feiting    brought    to    their,  attention   bj 
of  many  spurious  coins  am 
old   -nit  case  containing  mold-  and  in' 
in    a    ditch    alongside    the    Erie    raili 
tracks.     The  report   of  the  incident  r< 
"Further   investigation    uncovered   -< 
paris    mold-,    a    bar   of  lead 
another    bar    of    silver.      The    silver 
marked    Dodge    .Manufacturing   Comp 
Mishawaka,   Ind.,   U.   S.  A.,  copper  h 
encd.     Part  of  the  metal  had  been  US 
It   will  be  of  interest  to  note  thai 
silver  referred  to  was  nothing  more 
ordinary  bearing  metal  for  use  in  the 
n  om. 


Decern  I 'it  14.  !>)•*) 


I 'i  '\\  IK    \\n  THE   ENGINEER. 


Practical  Kinks  to  Lessen  Cost 
of  Heating 

B\     Wll.l  LAM    KaVANAGH 

ing  are  some  of  the  most  prac- 

ihoils    to    emplo\     to    lessen    the 

.it in vi   a  building.      Where  direct 

m    is   used,    it    i-    a    good    plan    to 


it,  .v.  r. 
I.      METHOD    OF    CONNECTING    RADIATORS 

sect    a    pump    to   the    returns    and    to 
oduce    a    jet    or    spray    of    cold    water 
'  the  pump  suction.     Either   1 
return    valve    should    be   choked    surh- 
iHy   so   as    not    to    interfere    with    the 
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%      RETURN'S      FROM       HEATING      SYSTEM 

im   circulation;    the    amount 

valve    can    be    readily    determined    by 
-w  trials. 

.nother    plan    is    to    have    a    pump   at- 
fed  to  the  return-  as  described  above. 

instead    of    closing    down    the    main 
,m  or   return    valves,    the    bonnets    of 

valves   on   the   radiators   ar. 

a  slot   is   filed    in   the    disk   of   each 

e.     The   valves   are  then   closed   and 


rd   plan  tending  toward 

1   illus- 

showing  x\iili  a 

on  each,  Thi 

main.    R   the    return    main    and    I     the   air 

h  pipe,   for  .  the  air 

line  / '.     In  in 

directly  to  the  air  line  (',  which  in  turn  is 
connected     to     the     main     air-line     return 
H  n  in   Fig    2.   The  radiators 
are  grouped  off  in   r  the  re- 

turn pipes  r  acting  for  a  part;.! 

p    of     radiator-,     and     hence 

the    number   ■  into    which    the 

building    is    divided    is    denoted    by    the 
number  of  return  air  pipes  connected  to 

the    return    header.      In    Fig 


I"    maintain  ring    the 

mm  pump. 

■ 

pump.  lation    of    tl 

either   1 

uum    fall    beli  w    a  :    point, 

the  wati 

the  amount   of  wati 

I  by  running  the  vac- 
uum  pump  either   fasl  It    is, 

however,  more   satisfactory  t"  allow   the 
i    the    pump    to    remain    uniform 
and    manipulate    the    spray    valvi 

The    water    u  :::ig   the    pump 

is    discharged     fr.im     the     vacuum     pump 

■ 


J-  :    :    :    .  "~r-r 


'   ;     ; ;  ;  j  ;     :  • : ;  1 ;  i   r— —-.—  i '  ■  ; 


Viy.y.V.V.'.yi!.1, 


FIG.    .1.      MODI  RN        \l  'Mil 


\  pump  ix  attached 
to  the  header,  and  it  is  run  during  the 
heating    season.      A    fine   water    - 

the    header   at    W ,   and    this 
spray  acts   t"  condense   any   steam   before 

.'.11  into  the  air  pump  .  / 
glass    is 

Any   particular  air   line  car 
the  atmosphere  as  indicate.' 
The  al  in  he  used  w  it 

iti   1111.    and    wl  1 
' 
entire   satisfaction    with    re- 
circulation   and    the    elimin 
hammer.     It    is    sometimes 
junction  with  the  vacuum   - 

•rated    in    Kig.    .?.    and    wl 
combination    i-    in    us 

ild  the  vacuum  pump 
ir  renewal  of  ] 
line   vacuum   pump   will   material' 


water   lost    from   using   the   spray.     When 
m  is  working  properly  very  little 

amount 

valve,  which  makes  up  for  the  inevitable 


In     tl  ■ 

enter  through 
t    head    abo  row    of 

nd   below   the   water   line   and   at 
shell  and  ti 

dd   ex- 
.... 

a    plain    elbow    downward    and 
forward  between  the 

.    in  this 
way    will    prevent    a 

-  and  will  also  prevent  the 
straining  of  t!  water. 
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Practical     Letters    from     Practical     M 

Don't   Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know    About  ^  our  Work,  and   Help  Each   Other 

WE     PAY     FOR     USEFUL     IDEAS 


ei 


Electric  Alarm  Systems 


ing  like, 
icely   that 

building.  The 

push  butti  it 
x    with   back   and   sides  and   open 
-  ht  which  is  fastened 


chain    running 
ugh   the-  ceili 

to  standpipe,  w; 

■ 
When  the  standpipe  is   full  thi 

■    bell  to 

take  the  ill  down 

a    little    on    th  take    up    the 

slack   and   place   it    in    a   hi 
directly  in  front  of  the  push  button  switch. 

other    switches    in    the    battery    lit 

soon  as  the  w:  I  -  n  a  little,  the 

weight  will  pull  up  over  the  pusl 


md   is  again   read}    to 
il  ■uit. 
No.  eel 

similar   i  ind   is   used   in    con- 

with    the    air  lift    r< 
he  signal  apparatus  is  plat 

i     (x  j    inchi 
painted  in  brigl  tin    wall,  and 

half  way  between  the  larger  squat 
foot  mark-   were   made.      White  paint  was 

-  pipe  painted  bright 
red.   with  in   of  a   rim; 

:    m,  about   i   inch   0 
white.     A  white  strip 

are-,     and     as     the     white      ring 
"it  the  weight  G  coincides  with  om 
white    bars,    it    can    be    ti  Id    at    a    glance 
how  many  gallons  of  water  then 

eiving  reservoir.  This  helps  the 
engineer  out  wonderfully  in  working  an 
air  lift,   and   in   making  experiment-   as   to 

■    results  and  i  peration 

M.  C.  Reynolds. 

('arc--. 


'I'll  by  some  i 
iblc  dunce. 

1    was    ii..t    surprised    to    find,    v 


Added   Lap   on  Valve 


In    the    institution    where    1    am    al     the 
we    have,    in    addition    to 
other    equipment,    two     Atlas    hig 
I7xrs-inch    cylindi  i 
' 

iff    their 
ir    running    has 
much    irreligious    criticism    from 
a    the    writer. 
The  accompanying  sketch.   Fig. 

he  valves 

for  these  engines.     1  oh  erved,  when  first 

taking    the    plant,    that    the    exhaust    from 

•  rv    uneven. 

found    that    the    setting    of 

the   valves  on  both  engines   was   t'ar   from 

correct.      I   adjusted   tl  is    well   as 

I   could  without  the  indicator,  because  the 

former   engineer   had    broken    the   attach- 

and    had    lost   or 

the    attachments    for 

the  other. 

ticed    that    the    inside    lap 
■valve  had  been  increased  by  adding  strips 
l/2  inch  wide.  When  examining  the  valves 
I    found  trips    had 

come   off,   and   was   uncertain    for   a   time 
whether   the  builders  had   added   them,  or 


U.VF. 

strips    had    bi  i  n    added   after   the  engine 
left    the    shops,    as    tin     conipres 
excessive,   and    release    somewhat   tartly. 

Fig.    ■     hoi       diagi  atns  taken   from  th 
engine    running    with    light    load 
strips  in  position,  while   Fig.   3  si 
same,    but    with    men-    load,    and 
shows   diagrams   after   the   -trips  were  r< 
nn  ved.       The    compressii  m     is    1 
but    about    the    onlj     way    the    st<  a 
tribution     can     1"-     helped     would    be    t 
back  the  eccentric  a  little,   which.  1  tliinl 
( 1  mid  1  up  nici 

Iv.      The    speed    is    277    n  \  olutiona    pi 
minute. 

Ii    wi'H   be    notiei  rl    that    tin    ad 
shown  by   Fig.  4    is  not   goi  id,  thi 

ion    on    the    head    end   th.i 
on  the  crank  end,  and   that 
on   the   head   than   on   the  crank   - 
it    can    hardly    be    made    better.      If   w 
undertake  to  equalize  the  compn 


would  have  to  increase  the  lead  on  th 
crank  end  and  since  this  is  already  g«al 
er  than  on  the  bead  end,  we  do  no 
want    b.    do    that.      If    we    undertake   ti 
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li/c    the 

reposition. 

of  the 
iced,    pressure  plate    I   ;■■ 

|y.   would   slap   and    rati 
•r  would   1 1 1  >t    tolerate   this,    and   had 
• »  een  the  steam-cl 


r.    but     while    this 
t  of   reducing    the   amount 
E.   it    had    tin     effect    -that    when    the 
j  diil   slam   it   slammed   with 

Thereupon 

the  steam-chest  cover  with 
s  and  washers,  so  that  when  the 
■■best   cover  was   in   place  the  pres- 

uld    he    held    down    firmly, 

ng    away.      He    cracked    the 

r  in  his  effort  to  screw  it  down,  as  a 

ider     light     load     these     valves     are 
me  slamming,  due  to 
fact    that    as    load    becomes    lighter 
■vents  become  earlier  as  the  cutoff  is 
the  governor,  and  the  cont- 
rive. 
hile  I  am  not  a  noncompress 
ve  that  most  high-speed  engines  have 
much  compression.     If  we   w 

lal    diagrams    from    Buckeye 

Anes   with    some   others  and 

their    smooth    running,    we    cannot 

ir    these 

tes  are   usually    run    with    much    less 

than     manv     other     engines 


FIG.     4. 

at  the  same  speed.  I  believe  that 
that    required 

the    reciprocating    par:-    of    the 

rest   without  imply  a 

upon  the  engine,  and  as  a  well 

lm'n  engineer  has   said,   "is   taking  nut 

id    money    to 

putito  the  engine"     It  is  manifest  that 

'   engine   works  as  a   compr 


William    u 


Repairing  Loose  Crank 


\    f<  «  rank   of 

put  a  tin  liner  around  the 
shaft    and    shrink    the    crank    oil 

il    was 
Ll    a    much    thicker    liner 
the   crank   was   put    hack    on   the 
fire,  whil  hat  was 

■  '.   tight  on  t!  . 
was  made.     Right  here  it  should  ! 


RANK 

that    the    intentions    of    tl 
wrk  v,  ible.     After  the 

crank    v.  11    the    shaft    and    the 

temperature-     of     the     pari 

■■■■.  n  at  A 
in  the  draw  i 

After 

thinking 

crank 
practically   a    unit.      The    original 

for   the   crank,   a    space    was   chipp 
if  the  crank. 

The    crank    v. 
e  shaft  and  a  pair  ■ 
'  runk  onto  it:  the  key  wa 
erly   fitted   and   driven,   and    the    : 
finished. 
A    little   real    thinking   should    convince 


-  •    and  hub  ai 


Lagging  an   Engine   Pulley 

It  is  sometii  an  cn- 

gine   pulley,   and   if  the   di 

■     to    be    in.  : 
inch,   it   can   be   done   will 
of  belting.  After  Lev. 
should  lap  over  each  other 

.  d   with   a  ci 
I    the   followi 

nil)  it  until  it  breaks  into  a  pov     » 

put    it   in   a   bottle   and   add    ■ 

and  lie  ri  It   should  he  warm 

when   u 

the   manner   in   which   the 

■  cm   the  pulley.     If 

■  ry    heavy    il 
be    well    to    drill    a    number    of    .' 

holes    i:  the    rim    and    drive 

pins  in  them,  allowing  the 

above   the   face  of  the   wheel   about   half 

the  thickness  of  the  leather  I 

is   to   help   the   cement    hold    the   kiL 

place. 


FIG.     I  Til     LEATHE1 

■ 

an    inch    or    mon 

• 
'  eel  and  the: 

long,    ..r    long 
enough  rtain   numb.  1 

form    a  liameter 

being  the   exact   diameter   of  the   flywheel 


inch    in 

ifter   the 
■ 

nanner  in  which  the 
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Another   is   to   mell    (8o  parts   r..~in   and 
stir  in  ,?o  pan-,  of  burnt  umber,  calcined 

treland,  O. 
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case  of  this  kind  ii  would  be  an  impro-. 
ment   over  the  first  method. 

C.    R.    McGahey 
Cincinnati,  O. 


iWfr.  .v.r. 
_•      WOOD   RIM    FOR    PULLEY 

segments  of  wood  should  be  fitted  to- 
gether. The  rim  of  the  wheel  should  he 
turned  coning  as  in  the  case  of  any  wheel. 
This  can  be  done  by  obtaining  the  tool 
in  a  lathe  in  any  machine  shop 
and  so  rig  it  that  it  will  lie  convenient  to 


Vibration  and  Leaky  Joints 


The    vibration    found    in    somi 

serious,    and    it    requires    only   a 
little   time  until   the   line   is   leaking  at    the 

joints.     A    steam   line   shi 
well  stayed,  a-  well  ed  on  ex- 

pansion rollers,  and  in  cases  where  the 
steam  line  from  the  header  t"  the  engine 
is  called  upon  to  carry  more  steam  than 
it  should,  and  a-  a  consequence  causes  the 
pipe  to  vibrate,  a  steam  drum  should  be 
installed  directly  over  the  engine.  \  ease 
of  this  kind  is  shown  in  the  drawing. 
The  cross  line  leaving  the  header  at  right 
angles  was  a  pipe  of  considerable  length 
and  al^.  too  -mall  to  deliver  the  steam 
required  for  the  engine.  It  would  cause 
the  entire  header  to  vibrate,  and  soon 
the  flanges  were  leaking.  A  Corliss  en- 
gine of  this  type  requires  the  steam  in 
,11  instant  and  the  valves  close  quickly. 
so  that  the  steam  pipe  will  vibrate  more 
than  with  a  high-speed  engine,  in  which 
the  flow  is  more  constant. 

\  peculiar  piece  of  pipe  fitting  is  shown 
in    the    way    the    8-inch    bend    from    the 


LEAKY     JOINT    AT     THROTTLE 


run  the  tool  over  each  half  of  the  wheel 
face. 

d  cement  for  wood  and  iron  is  as 
follows:  Melt  a  sufficient  quantity  of 
rosin  and  stir  in  calcined  plaster  until 
reduced  to  a  paste,  to  which  add  boiled 
oil  in  sufficient  quantity  to  bring  it  to  a 
consistency    of   honey    and    amply    warm. 


cross  line  i-  fitted  to  the  throttle  valve. 
Instead  of  a  threaded  joint,  the  valve 
should  have  had  a  set  of  flanges,  and  the 
connection  made  as  at  A.  But  as  long 
as  the  connection  had  been  made,  a  short 
nipple,  as  at  E.  and  flanges  above  would 
have  helped  matters.  While  this  latter 
plan    would    make    one    more    joint,    in    a 


Safety  Suggestions 


The    horrible    engine    disaster   at    Cai 
<  '-.     the    early    pal 
when    three    men    v.. 
in   the   air   tub   of  a   vertical    blowing  < 
gine,  has  awakened  engineers  and  mas 
mechanics    to    the    in  ccssity    01 
blocking   engines   when   making 

At    I  !  three    machinists   Wl 

sent    into   the   air   tub   of  a   verti 
ing  engine  to  adjust  the  rings  in  the  | 
ton.       The    flywheel    had    p 
blocked   on   both   sides.      The   111.  1 
the    cylinder    through    a    bonnet    and    w. 


Wooden  or  Metal  Bloc 
METH I      BLOCKING     CROSSHEAD 

working  on  the  upper  side  of  the  pisl 
between  the  piston  and  the  head.  Fri 
some  unknown  cause  the  blocking  at  t 
flywheel  gave  way.  allowing  tin 
to  turn  over.  The  three  men  were  press 
into  an  unrecognizable  mass  in 
ance  space  of  the  cylinder. 

I  Hocking   of  the    flywheel   is   an   un- 
isfaclory  .and  dangerous  method,  and  1 
above   accident    will   add   to    its   disfav 
The   flywheel   is   too   far    from   tl 
of  trouble.   A   more   satisfactory  and  K 
way  to  effectually  block   an  engi 
to  be  at  the  crosshead.  The  engine  shoi 
be   spotted   and   a   suitable   block   insert 
between     the     crosshead     and      separal 
block  between  the  guides  on  the  one  si 
On    the    other    side    of    the    crosshead 
screw  jack  should  be  similarly  placed  a 
tightened,  taking  up  all  movemi 
crosshead,  as  shown   in  the  illustration 

The'  flywheel  and  pit  should 
tirely  inclosed  by  a  railing  or  guard.  < 
large  engines  baud  railings  should 
placed  for  the  safety  of  the  oiler  wl 
climbing  in  places  where  a  man  is  lit 
to  slip.  The  mistake  should  not  be  ni; 
of  setting  the  railings  so  high  that  at 
a  man  has  fallen  he  cannot  reach  I 
railing.  The  throttle  valve  should 
locked  or  a  tag  placed  on  the  valve  ci 
tioning  anyone  from  meddling  with 
while  repairs  are  being  made  on  the  1 
gine.  All  swiftly  moving  parts  should 
protected  by  guards  and  all  set  screws 
projections  should  he  guarded  where 
man   is  liable  to  have  his  clothe 

Above  all  things,  the  engine  should 
provided  with  a  reliable  engine  stop  tl 
could  be  operated  from  any  part  of  1 
engine  room.  In  case  of  the  engine  spei 
ing    up   or    moving    away   and    the   eng 
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■cting,    it    ought    not    to   he    ncc- 

ary    for    the    engineer    to    run    in    the 

.-.  hich   i-   usually   on  a   line   with 

flywheel,    to   shut    off   hi-   engine        \ 

■    dollars     spout     tor     protections    will 

fig  big  returns  in   the  reduction 


X.   I..    DANEY. 


Homemade  Pressure  Regulator 

The  pressure   regulator  described  here- 
date    a    com- 
m.    but    by     using 
iss     and    br.iss    conuectii  1 
stroment    can 

1-    of   a    I    shaped 
inch    in    diameter, 
fitted    on    the    ends,    as    shown. 
g    a    wire    into    a    glass    tube    re- 


RE     REGULATOR 


platinum    wire    and    110    little    pa- 
made   the   cup   c   nnections   very 
■  ith  corks  and  wax.  as  the  draw- 
l's.    This     makes    the     ends    the 
part  of  the  cups.     Tw<  1 

e     in- 

in    the    cups,    and 

adjusted   to  the   de- 

'1    pressure     and     cut     to     the     same 

Each     wire     must     be     scraped 

inch   on    the   end. 
s  tube  also  enters  the  top  of  the 
n  t-hand    .-up   and    is    connected    to   the 
ai  space    ii     the    oil    reservoir.      In    the 


1    wbirh    I    made,    a    val 
ust  above  tl 
the  cup  and  valve, 
shows  the  electrical  com 
which  run  to  a  solenoid  1 '.    The 

1  an  old  arc  lamp,  and  has 
tblc  lifting  power,     hi 
on  the  back  ..t'  the  stop  cock  f  is  I 
and  the  valve  well  oiled,  no  trouble  will 

i    in    making    the 
operate  I  1    .1/  al- 

lows the  arm  .  /  to  fall  and  cut  off  the 
air  supply  when  the  circuit  at  the  regu- 
lator  i-  closed. 

:e  at  the  diagram  will  show  the 
principle  of  operation :  a  ri 


A  Reversed  Field  Connection 


A  small  lighting  plant  had  a  din 

plained  of  the  machine  falling  down  under 
had.     When 

thrown   on,   th<  dd   drop   off 

rapidly    and    tl  |    refuse 

any    more    load.      It    was    run    for 
several   year-    in    this    fashion,   d( 

Finally 
i.   was  thrown  out  of  the  central 
and    installed    in    a    summi  r  hi  tel    plant. 
1    the   hotel    bad   the    same 


FIG.     2.      REGULATOR     AND     rilN'NI 


certain  value  forces,  the  mercury 
up  in  the  left  band  tube,  closing  the  cir- 
cuit .V  and  shutting  off  the  air  supply.  A 
drop  in  pressure  will  cause  circuit  )'  to 
lid,  opening  the  air 
valve.  A  little  oil  on  the  mercury  sur- 
faces will  prevent  sparking. 

On   hi|  the    left  hand 

must  be  sealed  at  the  top;  on  low  pres- 
sures the  top  may  be  left  open  and  the 
scale    calibrated    as    pillows:      Open    both 

I 
taking    the    mercury    level    as    zero,    make 

-     I     inch     apart :     each 
then    rep  iroximately    1    pound 

per    square    inch.      Fur    feet    of   writer   the 
7   16  inch  apat 

:    of    water. 
The    easiest     way    to    make    a     cut-out 
switch   that   will   open   the  circuit 
as  the  valve  ch  a  blade 

of  copper  Ii  to  the  arm  ./.  Then  the 
current    cannot 

In    case    the    appar; 
water-tank    reg  divisions 

may  be  made  4/5  inch  apart, 
represer- 
use    it    i 
inches  or  more  in  length. 

R.    S. 

Urbana,  111. 


with  the  generator  and  finally  an 
outside  man,  who  knew  a  dynamo  from 
an  ice  machine,  was  called  in.     1 1 

>u1  and  tried  reversing  the 

mections.  When  he  did  this 

he  got  plenty  of  voltage  at  full  load,  and 

■ 
without      any      trouble.      This 

it    left    the    factory,    but    it    i 

tion  re- 
mnections   while   erecting  or 
overhauling  the  machine. 

Howard  M 
Kenyon,   R.    1. 


Trouble  With  Double-Eccentric 
Engine 

I      am      rum 

When  the 
iwn  on  the  safety  collar,  cut- 

1       will    remain   hooked   on    while 
stopping,  the  exhaust 

the  con- 
denser.    Should  this  be  tin 

E.    T.    BOYNTOK. 

Memphis.  Tenn. 
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Subjects     Under     Discussioi 

Comment,    Criticism    and     Debate    upon     Various     Articles,     Letters 
and    Editorials    Which     Have     Appeared     in    Previous     Issues 

BRING       OUT       YOUR       IDEAS 


Beading  Boiler  Tubes 

In   thi 

r  at  the  An* 

i    tiu-    result 

the   Hartford 

Inspection    and    Insurance 

evidently    in   justi- 

ch  practice.  There  is  ii"  rea- 
1    those 
have  been  injured  bv 
tube-sheet  holes 
perly     rounded     or     chamfered. 
:    simply    rolling   the 
ame  out,  the  writer 
was  having  some  boilers  built  and 
hould  not  bi 
.   inch   throuj 

ted,   Imt   made 
them  lasted 

through  tweht  use,  and 

while    I    cannot   say   that   they    ei 

ible,  I  must  admit  that  they  gave 
me  a  little  concern  the  last  year  of  their 
on  the 
back  head  had  entirely  disappeared,  yet 
what  remained  held  all  right.  The  tubes 
of    the    boilers    put    in    to    replai 

and  when  in  turn  they  were 
tul     1  nds  were 
practically  a  part  of  the  tube 
tected  by  the  water  inside. 
If  the  ends  of  the  projecting  till  ■ 

the   lire,   how   much   more   likely   are    the 
•    in   a   vertical    boil 
and    wasted,    being    directly    over 

ve  that  well  annealed  tubi 

■  .ver    a    slightly    chamfered 
by    the    fire    so 

d  1 

side  the   boiler,  and   that  they  cannot   be 
pulled  out  of  the  sheet  by  any  allowable- 
account   for   any   1 

have   to 

but  held  in   •■  r  an  ap- 

preciable period  in  order  for  the  heating 
to  occur.  I  am  aware  that  it  has  often 
been    alleged    that    water    is    raised    in    a 

-om    heated  but    have 

never  seen  it  satisfactorily  proved  that 
such  was  a  fact.  It  is,  however,  of  fre- 
quent occurrence   for  quantities   of  water 

arried  over  from  the  water  line 
whether  it  is  high.  low  or  normal,  if  the 

evaporation  is  too  rapid.     I  think 


battery  will  be  r<  ! 

safe   when   the    tubes   are   beaded    as   the 

rd  Junction,   \'.   II. 


Clamps  for  Cylinder  Heads 


The   editorial   "Emergencies   Bring  out 

the    Man."    calls    to    mind    the    following 

experience   I   had  along  this  line.     Some 

my  boiler-feed  pump  started  to 

behave    badly.      An    examination 

that   it    was   necessary   to   send   the   pump 

to  the  repair  shop  at  once.  SO  orders  were 

during 

the   time    our    pump    was    getting    repaired. 

our   pump,   1 

idled    with    as    much    water    as 

.  and  all  piping  was  made  ready 

for   the   change.      Wl  re*  pump 

was  connected  up  and  started,  the  gasket 


t  LAMPING     I  N  UNDER      II        D 

1    at   the   water  end.     These   were 
d,   but   with   1  -ults.     A 

number  of  new  gaskets  were  put  in,  but 
would  not  hold.  I  was  at  a  loss  as  what 
to  do,  as  the  water  was  getting  low  in 
the  boilers  and  it  was  a  case  of  getting 
the  pump  to  work  or  shut  down  the 
plant,  when  I  happened  to  think  of  using 
iron  clamps  to  hold  the  gasket  more 
tightly  face    and 

head,  as  the  pump  h;  ll   for  low 

pressure  and  there  were  only  three  studs 
to  hold  the  gasket  and  cylinder  head.  In 
our  case  the  pump  had  to  force  the 
water  against  a  high  head. 

ket  was  put  in  and  the  nuts 
on  the  studs  drawn  up  tight :  then  three 
iron  clamps  were  placed  between  the 
Studs  over  the  cylinder  head  and  flange 
on  the  cylinder,  as  shown  in  the  drawing. 
When  the  pump  was  started  again,  the 
gasket   held. 

H.  Jahxke. 
Milwaukee,  Wis. 


Receiver  Pressure 

In   the   November  2  iss 
A.    Baldwin   till-   of   his   trouble   with 
ceiver    pre   sure  ;    a-  uniini 
be  a  Corliss,  and  cutting  of!   in  the  hi 


re   cylinder  at    5s  stroke  ai 
eccentric    on    the    high-pro,     1      cyliw 
the  circumstances  present   rathi  1 
iar    case.      It    is     plain     that     wi 
shorten    the    1  cutoff    withi 

raising  the  receiver  pressure,  and  t 
receiver  pressure  is  resistance  on 
high-pressure  the  entire  length  of  Stn 
as  at  D.-  Fig.  2,  and  is  bound  to  lov 
the  high-pressure  governor  and 
high-pressure  cutoff  to  lengthen.  Ni 
suppose  he  is  running  with  thr 

er  pressure  and  cutting  oft  at  33  1 
cent,     in    the     low-pressure    ami 
per  cent,  or  about   ^-stroke  in 
pressure    cylinder,    which    condii' 
represented    in    the    full    lines    in    I 
and  2. 

He  says  if  he  raises  the  receiver  pr 
sure  to  10  pounds  by  shortening 
pressure     cutoff     the     higl 
not  unhook,  but   follow  the  wli   : 
of    the    stroke.     This    is    not    surprisi 
when   we   consider   that    the   engine  is 


/Vac 


ready  working  near  its  range  of  cut' 
in  the  high-pressure  cylinder,  which  w 
any  lap  on  the  steam  valves  is  Iwund 
be  inside  of  half  stroke  before  the  1 
ceiver  pressure  is  raised.  When  he  rai; 
the  receiver  pressure,  the  high-presst 
cutoff  lengthens,  and,  since  it  cam 
lengthen  much  before  it  reaches  its  In 
of  range,  the  only  thing  it  can  do  is,  1 
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nhook    an. I     full  -w     llu 

..-   /:,   an. I    I-'ig     j,    dotted 
,  full  str.  ki .     I:   is 

I    the    same    results    in    r 

it   pressure    bj    the     add  tional 
in   the   pump   exhaust,    which    i< 
the    same   as   upenii 
m   pipe   attached    I      all 
ie    in    one    instance 

rtcning     the     low-pr 
s     1.  dotted  line  /:   t..  />'.  and  in 

_   is  the   to  p. 
j   letting  the  low-pn 
'  ore    it    ua^.     fig.     1.    full    line. 
g    the   pumps   exhaust    into   the 
lising  it  to  10  or  more  p. 
s.  I  and  J.  dotted  line  A". 

difference    between    the 
re   cutoff   in    Fig.    1.   ./    and   />'. 
1  the   high  receiver   pressure  .    il 

that    with    the    pump    exhaust 

lg  into  the   receiver,  and  cutoff  at  ./, 

.    I.   that    it    w    uld    do    20    horsepower 

I    B,   Fig.    1, 

the    low-pressure    cylii  ■' 

speed,   and   allow 


*= 


■\c 


nigh-pressure  cylinder  to  keep  within 
range  of  cutoff. 

seems  the  only  and  the  practical  thing 
lo  in  this  •   the  pump  ex- 

it   make    the    receiver    pressure,    pm- 
his,   10  or  more 
lids,  is   not    so   great    as    t.>    interfere 
1  the  speed  of  the  pumps. 

A.   C.   Waldron. 
.ass. 


.Tien  a  reader  attempts  to  think   over 

ited  by  that  omnipresent  stumbling 
k — insufficient  data.  He  may  have  a 
may  have  a  shaft- 
crned  compound,  and  tl 
ider  may  or  may  not  be 
irol  of  the  governor.  A  set  of  cards 
Jne  under  the  various  conrli- 
■  Would,  no  doubt,  clear  the  mystery. 
•st  to  show  that  results  are 

nditii  ns,    the    following    are 

at   I    have   known   to   make 

•ire  cylinder  take  steam  for 

■    upon   raising  the   receiver 

■sure.      The    low-pressure    cylinder    of 

cross-compound      Corliss      was     hand 

erned,  and  the  cutoff  was  changed  by 

ing  the  end  of  the  knockoff  cam   rod 

a  slotted   casting  of   the    style 

ig.   I.     The   various    posh 


sudden  . 

im  for  the  [ul 

s.in    f.  .r    this  ormally 

the   line 
im,   which   w- 

quickly  char 

now   the    valve   closes   at    I 

evident     that     about     half     the     load,     [25 

sumed  by  the  high-pressure  cylinder.     In 
.  rdinary    practice    the    receiver    p 

low-pressure  side  t..  take  its  share 

In   this   particular   instance,  however,   the 

me    time 
■ 

need  en- 


O  )  FIG.  3 


gineer   «  1  alarmed  and  quickly 

change  the   sli  in.  and 

a  high 
receiver  pressure  was  impossible  on  this 
engine. 

■    •■'   of   the    low- 
which    was    hand 
1    by    shifting    a    movable 

in    Fig. 

3.      Changing    the    1  -'..ck    A 

in  unequal  ■ 

van    fre 

I,  but  when   an  attempt   « 
; 

r     would     in 
- 
■  1     that     the 

ked  like  the 
ig.  4.    With  an  admi 
A  B,   t1 
full   hoi 

■ 

effectiv 

in    the    low-pressure    cylind 

■ 


; 

I  lii-    meant    that    the 

ineler   hae  ]   in  an 

e  \tra  load  of  \-  horsepower,  ;mel  that  at 

would  tell  on  it 

the   cxtn 

Hence,  I 

Mr.    Baldwin 

supplying    all    availal  ncerning 

the-ordinary   1 

L  M.  Leslie. 
ridge,  .Mass. 


Writing  for  Catalogs 


1   quite   agree   with   the   readei 
in    the    editorial    ..n    "The     Edi 
Value  of  Advertisements."     A  man  who 
is    desirous    •  t    advancement,   can    obtain 

tion  from  the  diffe 
that  lie  cannot  very  well 
where:  but  what  a  difference  among  man- 

l'e.r    instance,    take    : 
of  a  young  man  employed 
fireman    or    <  >ilcr.    ::•  may    be. 

He    wis  .me!    taking    a 

technical    paper,    he    re  :i<lil_\     -.  .  -    that    he 

a    vast    amount    of    infe  1 
from   ti  ■   the   linns  advertis- 

ing   in    its   columns.      -  lighl    he 

■ 
■  illow-up"    li  • 

'ing  he  kn..w 
by  an   1  lie-   f<  els   like- 

If,  and  very  likely  ,: 
feels   lil 

r  him      In  future  he  writes 

■' 

While- 
d  him  the  cal 
write    him    a  ng    with 

'ile.   AI- 

if  it'«  another 
"What' 

A.    1-     I  ■ 
V 
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Some  Erroneous  kl< 

1  train    in 

mditions 
!      In  practice 

a  certain 

11 
r    stretch    them,    this 
the  length  of 
nch,  the  pitch   of  the  thr 

m  of  the 
which    the    holt-    arc    com- 
iidered. 
1  to  the  cylii 
takes   place   in   both   the   cylinder 
example  a  cyl- 
inder   hi  ■    thick,    and 

tra  length  of   1   inch 

in    the    huh    over    the    thickness    of    the 

■-.  so  that 

in  on  the  bolts  is  less  after  steam 

I    taking    into    account    the 

■    en    the   steam   pressure   and 

the  initial  bolt  stress.     When  the  head  is 

■  '  'ii    takes 

place   in   the   holts,   and   the   expan 

the   bolt    increases    tins   elongation,   as   is 

by  the  nuts  becoming  loose  after 

is  applied. 

Howard  Phillips. 
Walpole,    Mass. 


Errone  us  Ideas'' 

1  in  the  September  14  issue,  page 

and  The   Engineer,   the 

ii  11  should  not  be  dis- 

lightly   without    considerinj 

of  the  conditions   under  which   they  may 

be  required  to   work. 

Regarding   piston    rings   so   constructed 
that    they    may    be    free    to    expand    out- 
wardly against  the  cylinder  walls,  whether 
ve    lips   or    1:  1st    plain 

I   into  grooves   in   the  pi 
indeed,    a    mistaken    idea 
heve  that   steam    pressure   will    n 

-'■    rings    hard    against    the 
walls,    for   thus   far   no 
■ 
■  will  excludi 
from   the   inside   diameter  of  the   ring   to 
nt   that   it   can    be   used    success- 

■ 
■panding    ring   doe-    very   well,   in 

with  lo- 
cal   boikr-feed    pumps,    even    though    the 
cylinders    receive    no    lubricating    oil,    ex- 
cept what  may  be  carried  in  on  '! 
it   for  high   pi 

I 
time  and  time  again,  to  the  con- 
■  f  everybody  concerned,   that   the 
•1  ring  constructed 
is  a  chance  for  steam  prc- 

jainst  the, cylinder  wall  i 
out  of  the  qui 


■.•.ear  out  in  a  very 

short    time,    and    n  >t    only    that,    but    the 
cylinders  are  also  ruined  and  will  have  to 
red.  to  put  them  into  proper  shape 
again.       1     ref<  of    the    marine 

een  a  few  ring-  and 
cylinders  going  to  the  bad  on  account  of 
-team  pn  inward- 

ly, and  to  offset  an)  possible  claim  that 
the  rings  did  all  this,  because  of  the 
springs  or  spring  in  the  ring-  forcing 
them  against  an  unlubricated  cylinder 
wall.  1  had  the  opportunity  of  noting  in  a 
48-inch    !  Imder,    a 

inch  thick  wear  down  in  some 
parts  to  is  inch  thick  in  the  short  time 
of  about  three  hour-.  Before  this  ring 
was  removed  from  the  (Cylinder  it  was 
especially  noted  that  it  had  worn  so  much 
that  it  did  not  spring  of  itself  tight  against 
the  cylinder  wall,  but  rather  lay  away 
from    it.    contracted    like.      This    in    itself 

that    it    was    the  I     r 

kept  this  plain  ring  against  the  cylinder 
wall  so  that  it  wore  the  wav  it  did  while 
the  engine  was  in  operation,  and  when 
steam  was  shut  off  it  relaxed  from  the 
cylinder  wall. 

While  this  type  of  ring  works  success- 
fully without  lubrication  in  many  in- 
that  it  will  do 
SO  in  all  cases.  It  may.  therefore,  In-  of 
interest  to  mention  that  in  four  vertical 
triple-expansion  marine  engines,  all  of 
42-inch  stroke,  pi-ton  speeds  ato 
fi  1  !  per  minute,  with  steam  pi 
about  [60  pounds,  two  engines  were  of 
about     5  d     horsi  power    each, 

and    t\\.  indicated   horse- 

ach,  the  expanding  typi  of  piston 
ring  worked  successfully  without  lubrica- 
tion;  but  when  it  came  to  using  the  same 

ring-    for    stn  ikes    of    |X   inchi  -    in 

nf   about    the 
same  indicated  horsepower,  pistol 

as  those  with  the 
42-inch  strokes,  these  rings  were  prac- 
tically flat  failures,  and  as  a  rule  they 
have  pri  1  tilun  -  in  both  large 

and     small     high  spi  -  d     1  ngines     of    the 

since  high  pres-ures 
of    steat-  1    ns'-.    -ay,    anywhere 

from   200  to  .?oo  pounds  per   square  inch. 

Quite     a     number     of     years 
writer's   first   experience    with   no   lubrica- 
tion    in    the    cylinders    ended    with     dis- 
ment.     This    was    with    an      Id- 
•  1     horizontal  p   und     marine, 

with    bo  1     valves.     The    low- 

in  ring  was  about  6  inches 
wide.  The  engine  made  from  50  to  60 
revolution-  per  minute  with  the  boiler 
pressure  from  50  to  60  pounds  per  square 
inch.      The    chi  d    that    as 

some  engine-  had  started  out  to  show 
themseh  --,  ithout  the  in- 

ternal application  of  oil  we  would  give 
our  engine   a   fair   -1  to  do   the  same. 

The  internal- oil   feed   was  therefore  taken 
off  duty,  and  it  seem' 
not    mind    it    in    tin     least,    for    she    kept 


.hi   "t  •..',  in,-    I 
-:    but    that    night    -he 
awake     to     the     fact     that     -In- 
cheated    or    neglected    somewhere,    and 
let    everybody  know,   awal 

1    ripping    grunts   tli 

shivered    ever}     timber    in    tin-    ship   ai 
then  refused  to  do  another  sti  "I.e. 

In  o'rder  to  get  her  on  the  job  again  .. 
n         pi  issible,   cj  linder   oil   w  as  poun 
int..     the     low 

the     indicator       onncctions,     after     whii 
steam    was    turned    on.    and    she    went 

contented  a  ever,  and  the  ltiht 
cator  on  the  high-pressure  steam  die 
was  again  called  to  duty  to  allevia 
further   internal   trouble-. 

Ste  mi    pri  ssures,    spi  eds,    di 
1   li.u  e   been   changed   ci  n 
since    those    day-,    and   here    we 
with     a     pair     of     \  1  1  tical      foul 
triple-expansion    marine    engines,   each 

o  indii  .io  'I  horsepi  >w  cr,  Ml  piston  slii 

\  ,il\  es,    -even    for    each    enj 

and  cylinder  beads.  All  rings  f 
pistons  and  \  alvi  -  are  1  if  cast 
in. ul.  up  solid  .so  there  is  no  cl 
them  to  spread  against  the  cylinder  w.V 
and  cause  damage.  Thus,  each  engii 
has  18  solid  rings  running  witho 
internal  lubrication,  except  what  little  1 
may  work  in  on  the  rod-  and  vah 

It    is   probable   that    these   digit 
sidcring  size,  are  in  a  class  by  theniselv 
in    regards    to    the    steam    pressure    usi 
and  the  piston  speed  at  which  th< 
under  full  speed.     With  tin    throttle  wii 
open   and  .a    -team   pressure   in   the  hlg 
pressure  steam  chest  six  or  sev< 
short   of  the   300   mark   tie     pi 

will  run  very  closi    to    1  eel    per  mi 

tite.     They  have   shown   themseh 
against    breakdowns    due    to    priming 

when     the    pi-ton     speed    is    abo 
800    feet    per    minute,    and    at    th; 
they  can  handle  all   the  water  given  then 
the  1  lily  effect  is  that  they  will  slow  tiler. 

-elves  down  until  they  havi   cleared  thi  1 

by   working   the   water   through 
Ihe  condensers,  when  they  will  get  back 
speed  again. 
This    fact     was    discovered    on    a    n 
ili.      \tlantic,    when    a    -light  le: 
di  veloped,   letting   a  little   -alt   v.. 

om     of    ili-    -I-  nsers,    and    it    was   d 

sired    to    make    port    without    stopping. 
possible.      The    boiler-    being    of    a    vval.- 
tube  type,  each  tube  contain-  bul 
amount  of  water,  and  these  boilers  refit! 
to    work    without    priming    utile 
clean,    fresh    water.     The   result  was  tli 
■    r  in  the  boilers  got  salty,  little  1 
little,     day     after    day.     and     the    engim 
made  the  run   of  the  last  coupb 
on   what    seemed   to  be   more  wal 
steam.     The  engines  made  no  gnat  1101 
about  it.  the  pressure  in  the  high-pressui 
steam  chest  would   simply  drop 
and  the  engines  slowed  down  according! 
Tt  was  thus   found  that  the  water  WOU 
clear  quicker  by  leaving  the  throttle  "I" 
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imply  open  the  drains,  because  the 
rs  did  not  seem  the  leas!  concerned 
what    running   fluid   they    n 

stay. 
ides  these  two  engines  there  are  at 
fx>  steam  pistons  in  the  auxiliary 
■try,  Mich  ns  111  pumps  and  smaller 
>s.  All  these  piston-  arc  fitted  with 
ding  rings  and  operate  without  be- 
■ricated,  I    them    work 

mtally.  but  none  of  them  work  under 
--ure.  the  feed  pun 

that.      The    rings    in    the 

>  arc   of   very   good   design   and   well 
All  the  rings  work  very  well,  ex- 

thc     common     ordinary     snap     ring 
mage  at   a   piston  speed  as 

>  600  feet  per  minute  under  a  steam 
ire  of  about  100  pounds  per  square 
Die  ordinary  snap  ring  is  ni 

Ip  one   to   manufacture,   but   proves 

the  meanest  and  mi  -t  <  \ 

*  ring  found  in  steam  engines  when 

the    account    of    the    user's 


P.  O.  Jameson. 
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[  ection  .  of    Lap    in   Stack   Joints 

ber  26  there  was  an 

\Y.   X.   Zurfluh   advocatr 
n   iron    smokestack   being   placed 

by  Fig.  2.  in  previous  article. 
.    no   means  a  new   subject.     It 

discussed  repeatedly  and  very 
arguments  have  been  presented 
of  both  methods,  although  it  is 
practice  to  put  the  lap  as  in  Fig. 

I  think  is  logical  and  proper 
reasons    that    the    travel    of    the 

at  no  point  impeded  by  the 
of  the  lap,  and  the  drainage  on 
le  of  the  stack  drips  clear  of  the 

true  that  wet  ashes  are  a   detri- 

lement  but  there  is  a  very  small 

iied  in  the  question  of  the 

in  the  top  of  the  joint  .  J 

g  subject  to  continued  dampness 

rms.     Rain  is  not  a  daily 

contend    against;    and    I    doubt 

would  enter  very   far  on  account 

-mallness    of   the    drops    and    the 

the  stack  when  in   service.     Cer- 

'    is    true,    any    rain    enterii 

would    strike    the    side    of    the 

fore  it  had  gone  a  great  distance 

top,    and    only    the    few    upper 

iffected,  while  the  heat  of 

k   would   quickly    dry   the   ash   in 

f  it.     If  soft  coal  is  burned  the^ 

s-'   of   the    stack    would    naturally    be 

ted  up,  which  would  have  a  ten- 

JI    to  preserve   rather  than  injure  the 

dd   prevent    the   moisture 

•ting  at   the   actual    iron. 

ks  were  constructed  as  shown  in 

very  joint   would  be   wet   when   it 

and   until   such   joints   were   com- 

Pfc'y  filled  with  paint  so  as  to  close  the 
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angle.    M 

iron, 

I    think    that    .mi; 
and    tear    on    the    t\\ 
would   show    more   u 
Fig.   1   than  that  in 

to  the  quality  of  the  applica- 

paint  rather  than  the  meth- 
I 

I'll  «LES    II.    I'm. 
Xew   York   City. 


Pound  in  an  Engine 

In     the     number     of     October     10.     Mr. 
■   know    which    reas 
the  pound  seems  the  more  plausible.   Not 

it  is  a  hard  matter  to  place  the  pound, 
as  the  stroke  and  speed  would  make  quite 
a  difference,  but  from  the  facts  given  I 
should  say  that  Mr.  Scott  is  nearer  right 
than   the  engineer. 

An  old  engineer  once  gave  me  this 
advice:  In  engines  that  run  under,  if  a, 
pound  develops,  look  to  the  crosshead 
pin  first  and  the  crosshead  second,  as  in 
nine  cases  out  of  ten  the  pin  bi  so  will 
he  at  fault.  If  it  is  the  crosshead.  the 
pound  will  come  just  after  the  crank  has 
passed  the  center,  while  the  pound  from 
S  will  he  exactly  on  the  center 
where  the  direction  of  motion  changes. 
The  reason  for  this  is.  that  the  thrust  on 
the  crank,  due  to  the  pressure  of  the 
steam  on  the  piston  is  in  a  straight  line, 
and  the  steam  pressure  acting  on  the  pis- 
ton will  force  the  boxes  up  against  the 
pin  very  suddenly.  In  the  case  of  the 
crosshead.  the  thrust  of  the  piston  against 
the  crank  acts  at  an  angle  as  soon  as  the 
crank  passes  the  center,  and  just  as  soon 
as  that  angle  becomes  great  enough,  it 
the  upper 
guide  and  produce  a  pound.  This  is  when 
the  engine  is  running  underloaded.  The 
pull  of  the  piston  on  the  opposit 
will   pi  ime  effect. 

With  an  engine  running  without  load 
and  the  throttle  shut,  it  will  have  exactly 
the  opposite  effect,  that  is,  as  the  engine 
approaches  the  end  of  its  stroke  the 
momentum  of  the  flywheel  1 
the  crank  will  force  the  crosshead  up 
against     the    guide,     and     a- 

center  will  drag  it  down   onto 
the    lower    guide.      On    the    outer    center 
effect  will  be  produced. 
1     - 
he  will   find  that  the  major!' 

with  air  cylinders  in  tandem  with 
the  steam  cylinders  run  under,  for  the 
reason  that  the  work  done  act--  on  the 
me  direction  that  it 
would  in  an  engine  doing  work  through 
a  fly-wheel  or  direct-connected  generator 
and    running 

an    engine    running    under 
will  not  be  as  noiseless  and 
ning   as   one    that    runs   over.     Why   this 
is  so  I  confess  I  do  not  know.     If  it  were 


it  on  end,  making  a 
il   not    run    SI lb   .,: 

zontal  pi 

rod,  tor  lb,-  tl 

in  either 
position. 
A     higl 

would   be   less  likely   to  pound   undi 
or    rather    wli  ring    the 

cylinder,    than    a    lot  ! 

engine,   for  the   reason  that   the  hie 
to,     initial     ; 

head  cli  per  guide,   and   hav- 

ing a  short  stroke  the  weight  of  t' 
head,  piston,   etc..   being  at   all   tin 
the   cylinder   stuffing   box    and    packing,    it 
would   to  a   certain    ■  ipported 

by   them    and    not    drop   down    at    I 
of    each     stroke.       M; 

probably  of  this  type,  and  thai  i~  the  rea- 
son it  does  1  ■,  hen  running 
under  its  load.  A  diagram  from  the  en- 
gine   would    pn 

to,  or  a  little  above,  initial,  with  admis- 
sion a  little  late.  The  crank  going  over 
the  center  has  a  gradually  increasing 
up  to  admission,  and  the  steam 
entering  a  little  late  gradually  pro- 
vides, as  it  were,  an  elastic  cushi 
di  wn  and  up 
without    at 

The  only  remedy  I  know  of  is  to  keep 
ht  in  the  gui 
it  will  run  without  heating  and  the  wrist- 
pin  boxes  up  they  will  run. 
Then,  if  the  engine  is  in  line,  it  will  run 
as  quietly  as  should  be  exp 

W.     E.    Sargfnt. 

Franklin,   M 


The     engini 
marine    compound.      There 
somewhere   around    the   crosshead.     The 
engine   would    run    for   days    without   any- 
wrong,   then 
nd    would    si 
if   there   was   much    reversing    dot 

' 

continued.     It  tting  up 

on    the    rod    gland    would    either    1 

packing     just     so,     the     kn 

a   time.     The    roil    packing   was 
finally  t.  ' 

ing   that   held   the    roil   central   in 
When   the 
packing 

•ring   it.    with    the   1 
and  in  ei  r  pound 

guidi  s.     A     new     bushing 
'he  trouble. 
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Conservation  of  Coal  Lands  and  Water  Power 

Private     Investment    in    Water    Powers    Should    Be    Made    Profitable 
and  Safe,    but    Neither    Profit    nor    Safety     Require    Perpetual    Rights 


BY 


HERMAN 


B 


WALKER 


almost 
much   in 
• 

Ballinger, 
the    Interior,    giving    their 

ntly    added    a 

■ 

.  anil  made  it  certain 
■ 

development    of   tin-    coal 

-  nil  tin.'  public 

•    in  Con- 

In   view   of  the   fact   that   Ballinger  hail 
'.-.   .mi    more   than 

if  -lie  ex- 
water-power   trust,   and   the 
further  fact  that  almost   since  he  entered 
ler   in>- 
tack  by  the  friends 

ervation 
entertaining    opinioi 

,  his  report  was 
i     attack 
gram  di 
:ontained   many   reco 

11   distinctly   in  keep- 
■ 

'  lp 

positively    h- 

tor  cut- 
p.  ities   in 
rk,  which,  if  adopted 
ill    practically    reverse   the    whole 
reclaim  I 

sevelt   ad- 
ministr; 

rning     the     d  f     power 

Ballinger 

isitibn    of 
mam    by 
with   the 
- 

-•    the   public   interest, 

there    have    been    temporarily    withdrawn 

approximately 

unappropriated   land  national 

:h  withdrawals  these 

inder   existing 

-  patenting  would  leave  the 

general  Government  powerless  to  impose 

■  s   as  to  their 

ment   desires  to 
control     or     supervision      over 


iwer   development    on    the    public 
domain,   it    can   only   do   so   by   limitations 
.  upon  the  disposal  i  if  p  iv 

public     lands, 
the    waters   of    the    Si 

jurisdiction    in   tl 

,-,  i  uld   there- 
fore   ad. 

enact    a    measure    that    will    autho 
if   all    lands   capabli 
.1     for    water-power    devel 
direct  their  dis|  -  sal,  thn  ugh  this 
department,    under    substantially    tl 
li  wing  conditions : 
"I.     That    the    title    to    such    lands    be 
in  the  Federal  Governmi 
only  an  easement  granted  I 
of  developing  and  transmitting  el.  .tried 
power  for  private*  and  publii 

ige   of   waters    for   power,   irriga- 
tion, and 

"_\  That  Mich  easement  be  granted  for 
a  limited  period,  with  a  maximum  <^i  at 
least  thirty  years,  and  the  option  of  re- 
newal for  stated  periods  upon  agreed 
terms. 

".1.  That  entrj  should  be  accompanied 
by   plan-  covering    tin- 

works  sought   t"  be  installi 
ing   the   maximum   horsepower   capable   of 
also,    that   a 
substantial  entry  fee 

ti      he   United 
try   water   rights   to 

permit  of  the  estimated  power  develop- 
ment  be   made. 

".(.  That  the  construction  period  al- 
lowed entrymen  for  the  development  of 
at  least   25  pet 

not    extend    beyond    four    years,    o 
further   time   as    mo  ited    by    the 

Secretary  of  the  Interior  upon  a  proper 
-bowing. 

"5.      That    a    moderate    charge    shall    be 
on    the    capital    invested,    or    up-. 11 
-   earnings  of  the  project  for  the 
1  ars   of  -  iperatii  m,  adj 
each      subsequent      ten  year     period,      and 
rmined    bj    apprai  >i  ment. 
mi  nt-  shall 
eitable    for    failure    to    make    de- 
nt  within   the  limitations   ■ 
or   upon   entry   into   at  01     "in 

bination  to  charge  or  fix  1 

ble   profit   on   the   m\  e  tment   and 
'  1:1  r\   into  any  agree- 

ment or  combination  to  limit  the  supply  of 
electrical  current,  or  failure  to  operate 
the  plant :  and 

"7.     That  all   books   and  accounts   -hall 


always  !  to  tin-  inspect  1 

department. 

T'nri  narrow      r< 

;   the   necessity   of  public   1 
poly,  mt  extortion  in 
will,    of   course,    drt.  .11    .1.  velopnicnt   a 
1  ful     purpose.      Tin 
d,   therefore,   while   giving   full   pub 
ion  against  the  abuses  of  the  pr 
1       0    far   a-   con 
Unent  in  tin 
it    must    always    be    borne    in    mind   tl 
for    the    franchise   \i 
fall    upon    the    consumer.      Legislation 
this   character   proc<  cd      upon    tl 
that     Congress     can     impose 
tractural   terms  and  conditions  a 
fit  in  thi  -    i"  rmitted  1  <i 

ment    land-.    -..    long    as    such    li 

-  -  mflict   v.  iili  the  pi  iwers  exercif 
by    the    State    win-rein    they    ma 

■  immenting  upon  the  genei  il  mc 
ment     for     conservation     of    natural 
sources.   Secretary   Ballinger  said: 

"It   i-  to  be  regretted  that   we, 
tion,    were    so    tardy    to    realize    the   i 
portance  of  preventing  >o  large  .1 
of    our    natural     resoi  pa     nig    it 

the  hand-  of  land  pirates  and   spcculati 
with  no  view   to  development    1 

lioiial    welfare.   *    *   *   In   thi-  pr 
■  in    policy    of   conserving   the   natural 
sources   of  the   publii-   domain,   while  1 
m  li  ipment  is  the  ke\  m  >ti  ,  tin   1" 
of  the  day   is   not   that   d. 
n     b\   <  iovernment  a  that  w 

utilization  shall  be  secured  through  pri\ 
enterprise  under  national  supcrvi 
control.      Therefore,    if    material 
1-  to  be  made  in   securing  the  bi 
remaining  public  land-.  Congress  must 
called   upon   to  enact    remedial   legi 

The    Pinchot    statement    was    contaii 
in   a   letter   written   to    Lyman    Abbott, 
\"'-w     York.      It    appeared    a    day    or   t 
after  the  publication   of  the   Ball 
l".rt.    and    in    it    the    chief    fori 
swered   a    number   of   questions   a 
meaning  and  purpose  of  the  cons 

in.    and    its    several    phas. 
Mr.   Abbott   had  asked.     The  Pinchot  1 
ter.   in   part,   was   as    follows: 

"Conservation  stands  for  the  same  k 
of  practical  common-sense  managem1 
of  this  country  by  the  people  that  evi 
s  man  stands  for  in  the  handli 
of  his  own  business.  It  hold-  that 
sources  now  public  properly  shall 
come    the    basis    for    oppressive    pnv 
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ly  :   it   demand:  -i.  te   ami 

levclopment  of  all  our   n 
cil   all   the   people, 
artial    exploitation    of    tin 
lit   .it  a   few       It   i 
of  the  present  generation  tt ■  use 
needs    and    all    it    needs 
-ourei  ■        ■ 

illj    our    obi 
■   we  need  thai   our  descendants 
.     all  not   he   ilepri\  ed   of   what    tin 

danger      to      the      conservation 
'■i    the    comii  _ 
•hai    the    privileges    of   the    few 

istruct    the    rij 
y.    especially    in    the    mat 
ivtr    ami    coal.       I     n     i 
whether    the    great    o  ialfn 
ownership    shall    remain 

ir     u-c    ma\     1m      o  ntrolled 

regard    to    the    interests    of    the 

r.  or  whether  they  shall  pass  into 

iwnership   and   be    controlled    in 

of    the    few. 
cide     whether 
Ij    valuable    rights   to 

wcr     shall     he     given     away    to 
ts    in    perpetuity    and    with- 
pensation    instead    of   being    held 
■rolled    by    the    public.      In 

lent  of  water  power 
by  private  interest 
.  -  public  control,  but  it   is  neither 
li  '    these 
m   the   public 
ip  for  nothing  and   forever 
itters     will     doubth 
lion,  but  these  two,   the  conserva- 
..  .iter    power    and    of    coal,    the 
I  power  of  the  present  and 
•   .  are  clearly  the  most  pressing." 
.'T  to  the  question:     "Why  is  it 
t   to   protect    the   water   power--?" 

-  rote : 
;'  the  first  importance  to  prevent 
r     powers     from     passing     into 
they   have   bei 

tree  of  power 
ling   water.      Furthermore, 
nly  unfailing  source  of  power. 
the  experts   say.   is   likely  to  be 
■!    during    the   next    centur 
-•as  and  oil   in   this.     Our   rivers. 
the  watersheds  are  prop- 
lied,  will   never  cease   to  deliver 

I  'nder   our    form   of  civilization, 
men  ever  succeed  in  controlling 

-is  of  power,  they  will  eventually 

II  industry:  they  will  necessarily 
the    country.      This    country    has 

political     freedom :     what     our 

■    now    is    industrial 

And    unless    we    win    our    in- 

liberty,     we     cannot     keep     our 

no  reason  why  we 

liberate!}     keep    on    helping    to 

!  e  handcuffs  of  corporate   control 

"-elves    for   all    time    merely   be- 

1   the  few  men   who  would  profit  by 

a  he  heretofore  had  the  power  to  com- 

e  essential  things  that  must  be  done 


one    hundred,    fifty    or    even    twi 

■ 

nd   the  imagi 

of    our 

industn  ,,f    the 

future.       But    we    do   1 

own    net  [|    cannot 

be  right,  therefore,   for  us 

petual   rights  to  the  one  great  permanent 

source 

ilish,    and    just    as    needli 
is    wroi  Ifare    of 

our  children  in  such  a  way  as  this.   Water 

musl  and  should  be  di 
mainly  by  private  capital  and  they  must 
under  conditions  which 
make  investment  in  them  profitable  and 
safe.  But  neither  profit  nor  safety  re- 
quires perpetual  rights,  as  many  of  the 
■.'.  er  men  now  freely  ac- 
knowli 

nd;   the  men  to  whom  thi 
grant  the  right  to  use  water  power  should 
pay  for  what  they  get.     The  water-power 
sites    now    in    the    public    lands    arc    enor- 
mously valuable.    There  i- 
special  interests  should  be  allowed 
them    for   profit    without    asking    some   di- 
rect   payment    I 

able   rights  derived   from   the  people.   This 
is  important  not  onlj  nue  the 

nation  will  get.  It  is  at  least  equally  im- 
portant ition  that  the  public 
controls  its  own  property  and  has  a  right 
to  -hare  in  the  benefits  arising  from  its 
nient. 
"There  are  other  v. 
control  of  water  power  must  be  exi 

two  are  the  most   important." 
The    Balling:  nded    a 

better  classification  of  all  public  lands, 
and  the  enactment  i  f  a  law  pi  nutting  the 
uid  the 
right  to  mine  coal  separately  from  the 
soil.  In  other  words,  that  the  sal 
surface   -  arry  with  it  the  right 

to    mini  •     the    surface.      No 

was    made    in    the    report 
Alaska    coal-lands     scandal, 
the   contl  v's    ac- 

tion   in  entry    wati  I 

-itcs  in  Montana  withdrawn  by  hi 

I 
the  other  phases   of  the  controvi 
which    Ballinger    ha*    been    embroiled    ai- 
re the  day  he  entered  the  Cabinet. 
This   fact  neral   surprisi 

was  expected  the   Secretary  would   make 
use  of  bis  annual  report  as  a  metl 
in   part,  at  least,   defending  himself  from 
or  answering  the   numerous  chare 
attacks  of  which  he  has  be- 
N'o    mention    was    made    in    tin 

charges,   which   had 


public    attent by    their    publication    in 

L   R.  I 

claim-  m  Alaska,     He  found  evidi 
fraud   in  I 
allowing 

sP'te    h'  'I    report,    Ballinger 

r  patent 
I  his    was    last    summer.      At    that    time 
idem    ami   pre- 
sented,   in    writing    and    verbally,   a   long 

statement     of    what     he     knew     al 

crating    Ballinger   front   blame  or 
in    connection    with 
him    to   di 
ivernment  en  p 

ilication  of  the  Glavis 

It,    the     President    announced    that 

facts    it    contained    were    new    to    him,    as 
he    had    not    read    the    statement 
making  hi-  firsl  decision,  and  that  •' 

ilinger's 
favor  had  been  prepared  bj 
in    the    Interior    Department 

Ir.    Taft    at, 
that    the    (ilavis    charge-    would    he    care- 
fully   investigated    by    the 
eral,  with  a  vie  ining  whether, 

as     specifically     charj  ■  r     had, 

among  other   things,   violated   the   law   by 
ting    land    claims    before    t: 
-    an    attorney,    within    twi 

at  office. 
ved    that    Bal- 
linger   had    taken    a    retainer    to    advance 
•'  the   syndicate  controlling 
im    claims,    shortly   after   he 
left  the  Land  Office,  and  that  it  was  these 
claims   1  speedy 

patenting  soon  after  I  secretary. 

The  i-l'\'    I  ,;,-  that 

Ballinger  had  used  his  official  position  to 
help  the  Guggenheim  interests,  which  are 
powerful  in  Ala-ka.  in  an  attempt  to  grab 
large  and  valuable  coal  land-  then 
claims  which   he  knew  lulent 

In  remarkabl 

in    his 
annual   report  nt    credited   to 

him  in  Hampton's   magazine   for 

in    L.    Mathews,    writing   on    the 
in   that  publication, 
having   said,    in    the 
interview  : 
•.ho   are   in    favor   of   this 
conservation   program  are  all   wrong.   You 
are    bin  li  ■  tent     of    tin- 

West.  *  *  *  This  whole  big  domain  is  a 
blanket.  It  is  oppressing  the  people.  In 
my  opinion,  the  thing  to  do  with 
to  this  domain  i-  to  divide  it  up  among 
•ions  and  the  people  who 
know  how  to  make  n  •   it,  and 

let  the  people  at  large  get  the  benefit  of 
the   circulation    of  the   mot 
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r-  1    ,1        \/\,r:„r-    CLfpAm         '  >   power  appears  to  have  been   ail 

r^d^mtTTTTy       Extenslon  of   the  Marine   bteam 

II      B  wT     M      y  r^  Turbine  ,1u.  .,,  ,,,  ,,1 

rTuTrvr  IVFFR  vine,    and    l.io    to    tbe    turbine.      This   CO 

■*•       lllh    t/lNOiwi^Ey".         Thfi  marine  steam  turbine  is  essentially  clusjon  can  be  reached  as   follows: 

1      DERATION    \M>       a    tning    ,,f    today     an(j    yet    it    was    not  Mii     ;nitia,    ,,,,,,,,,     j„    ,i,,.    |,igh-pri 

[8MIS3ION  OF  POWER  terday  nor  last  year  tbat  a  shipbuilder  196  pounds  ah 

American  visitor:  "1  am  sh< 

ing  you  this  engine  because  it  will  be  onlj  {]1>.   p(  um|    wn;cn   icads  to  a  theoretic 
Hill  Publishing  Company      a   few  years  wlun  you  will  have  I  nsumption  on   Rankine's 

jo«iB,u,rm..i.dT~i.      no.m  sicKiM,«icT.        a    museum    to  Had    the    ship-  _  _    poundS|    wl,;u     the    ship       tea 

York.  builder    been    the    American,    the    visitor  stlnlption  was  12.3?  at  full  speed,  the  intjj 

might    have   accused   him   of  bluffing,    for  ,  ,,,,]  horsepower  being  taken   for  thi 

6B...  London,  E.  c.  the  Parsons' company  at  that  time  under-  gjncs   .ulll   )lu.   sha{t   |lorscpower   fort' 

— — ^     7~  .•,        i„mno  „f      -,""<1    i,s    'imitations    and    estimated    tin  ,        ,    ,  ,,  ,    ,iu    ,  ,, 

^'Jl^'Na.."'^      ships  to  which  it  could  then  applj   turbines        ,    „„.         ;ncs   ,0   ,„.    rcprcscntc(, 

mustbeglven-notnec-      as  not  more  than  one-fifth  of  the  num-  ,  „ llbination.   the  « 

ear.  In  advance,  to      her  atloat.  gines  and  turbine    have  a  fact 

uEcSZ         Now     the     engii    i  is  0-    „.,    their   use  of  heat.     If  thi 

striving    in    various    ways    to    remove    the  tribttted  to  the  cngim  >\   will 

Of    reduction    gearing,  .„,  ,     ,    .,    ;„    ,lllr:mci. 

ibination   of  turbines  with  recipro-  tne      ,  ]ln,|,,    to    t.64    at    entrano 

to    S  mbination  of  turbine  „„.,,„,;  al„,  a,   that   entropj    „,,.    ., 

and  electric  motors  and  by  substitution  of  avafiable  heat  between  9.8  pound-  a 

'  NeX' v:rTaNev..  binder  the  Acl       electric    motors.       In     the    last    two    eases  poum,     ;s      as    alrc;uly     stat,(1,     about     , 

lsT'''  the  current  for  the  motor  is  generated  by  thermal  units. 

Cable  address.  "Powfub."  N.  T.  ■">      'l  linS      set      essentially         In  order  to  allow  for  the  introducti 

Business  Telegraph  Code.  equivalent   to  the  land  power  station.  0f  the  turbine  and  the  raising  of  thi   b 

^_______________===:  [n    Powek  of  November   10  there  is  de-  |irr. .„,.,.   from    (perhaps)    two   p< 

d    a    form    of    gearing    patented    by  pounds,    the    ratio   of   the   high-pn 
CIRCVLATWX    BTATEJIBXT                    Melville    and    Macalpine.    with    a    floating  sur(,     cylindcr    t0     tlu.     low   prei 
During    1008    ice    prtnfed     "»<l     circulated      frame   which   is   intended   to   assure   equal  inder    was    ma(,e    ,    (0    ,6    instead    re- 
distribution   .if    pressure    on    the    face    of  {q  ag     use(,     ff)r     tlie     si.,, 
""     double  helical  gears  of  the  type  used  for             ;  ;„      r,       di    laccmcn,    was    ,,    , 
the    De     Laval    turbine.     They    estimate  _  ,„  incr  J,  1o  a]]„w   „ 

so! that  ^  !'o^P°w"   ca"  be   eliminated  increase  of  weight  of  th bin 

through  such  a  gear  with  t',  inches  pitch        ..  ,  ,„,    ,10,    desire 

eocne.  40000  ^  ,,      dmi,    tha,    a   lack   of   almement    of  ?™       "J     ,  or   the  bun, 

eturnttron,      ,  dth    of    an    inch    would    lead  ^.^     But  the  saving  of  coal  for  t 

numbers.     Ffoures     to   excessive    stress.      Accustomed   as    we      ^^   ^    wa?    .^   tQns>   hal{   of  w|, 

are  to  the  marvelous  accuracy  of  modern      bejng  a],inv[.,,  for  t]]c  outward  trip  «■ 

.  machine    tools,    we    maj    b  1   I    for      ^^    g   gQod   mar„in   ,if   im.,.,,ls,,i  ca, 

Contents  »«■     ha.ving  :m  «P.«*»n*  fr;"1K'  "f  ™"d  /vh'le     capacity  even  if  the  displacement 

e°ntentS  A™    Pr°bIem    1S    under    PraCtlCa!    "    '  maintained    unchanged.    The    engi 

Th.  Interboroogn  Low-Pressure  Turbine    086         A  combination  oi  turbines  and  recipro-  ^    ^  ^  jncreased    and  ,he  pi 

A"    "                                       ■•.■  ■•■„",•;„  '  catil,K   engineS  'S    ""    "eW    tmng    because  reduction  in  hunker  capacity  would  1 

Ti1"4.!'  ...had  a.                                   ^e't ^e   space' edl 

99*  mg  engine  on  the  middle   shaft    (which  ^^      Although     the    propulsi 

"P" ,■■•■■••  "8  a!on'  For   cruising)     and   two                                                   shi      v, 

l;i;.ctrlc  steam    from    the   engine.     The    combma-       8  thMe  was  a  c]car  gain 

7    :is    a    makesh,ft    '""1    U"S     economy  of  14  per  cent. 

1""?     "'"    r':  .     ■  ,      .       .     ,  The    turbine    drum    had    a   diameter 

^„::::::::::  S  0,ALt~rr SSS^T  rS  ^  - ; ;-" :" ,;;;„;;, 

Praett  ctleal  Men :  steam1  for  the  New  Zealand  steamship     practid 

-    ...Added  trade,    fitted    With    two    triple    engines    on      ■'-■  f 

-    ■•-'•  the  wing  shafts,  and  a  low-pressure  Par-     blades  were   |M  incha   long ;  1 

"frank         I-acEine    an    Engine    ful-  ,.  .,  •  1  n      ,l.(,       tv,p      expansion  and  12,,,   in  tne  lasi. 

50"S    'nr'"""    ',"    f  .m"M  I'    ~'"'  ''.  hId  The  combination  appear,  to  he  a  to 

turbine  ,s  used  only  for  full  speed  ..head,         ihe  cc  ip  whefl  . 

mad  hip    being    manoeuvred    by    the    en-  aDie   one.    usmg  & 

h    then    exhaust    each    into   its  operate    most    favorably    a,       the 

'"    '* ;"""      Li  In    the    normal    running  when   the  mechanical   and  thermal 

•  1       j.     u-  linns   are  advantageous. 

■  Clamps  the  .-,.  chaust  into  the  turbine  t.ons  are  aavan  aget 

..Receiver  which    is    connected    to   both    condensers.         >nice  tne     uraKi     ua.   .  1 

The  di  if   power  among  the  en-  >  1-6   knot,   and   was   deigned   tor 

••••Di-  .     .,      -_»:_!„    u„t  ;,  to  of    I'    knots,    the    steam    turbine   dmj 

k  ■'-"-•••  g'"«  'S  not  given  ,n  the  article    but  of    I-   kne  established  fact    ' 

,  In  an  Engine  1008-1013       tated  that  the  theoretical  available  heat  consiaereci  ro  ot 

units  per  pound  of  steam  are  200  for  the  ships  of  medium   speeds.  . 

••1014     ,,,.„   engine-  r  the  turbine,  so  U  the  recent  meeting  of  the  S 

-;..  Vnouo;:::.::.10.1.6-^     *-    arT  approximately    even    distribution  Naval   Architects  and   Mamie   Engin 
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V    I.  R.   Emmet,     1   the  General   Electric 
.   presented   a   paper    gi\  ii  . 
■is    tor    electric    propulsion    of 

ne     lie     calls     the     "combination 
and     tin-     other     the 
I'lic   first   method   was   pi 
.  ivy   Department   in   bids   for  the 
51  ites   steamships  "Arkansas"  and 
ig,"  but  of  both  Mr.  Emmet  says: 
plans— if      opportunity      offered, 
ould      be      contracted      for      and      fully 
■d."  ami  such  a  proposition  eom- 
a  company  such  as  he  represents 
identic. 
For    the    combination    drive    two    pro- 
•llers   are    proposed    and    on    each    shaft 
to  be  a   low-pressure   steam  tur- 
tle and  an  electric  motor,  the  power  at 
!1  speed  being  in  the  proportion  of  two- 
the  turbine  and  ihrec-tifths  for 
•    r.      The    parallellism     with    the 
mbination    of    the    reciprocating    engine 
ine  is  evident,  except  that  in  this 
motor  has  the   same  speed  as  the 
ind   there   are  but   two   propellers, 
ines    are    provided    with    nozzles 
•pressure    steam    and    can    drive 
at    to  knot-,   the   full   -peed  being 
e  combination   is  worked  out  for 
speeds   from    u  to  ji   knot-,   with 
rate  per  shaft   horsepower  vary- 
\2    pounds    up    to    13.5    pounds 
k    again    to     12    pounds,    as    the 

■  creases      from      12     knots      up 

Emmet      naturally      prefers      the 

•  sight    electric    drive    especially    as     it 

1  Ices    a     much     better     showing     when 

.re  considered.     For  this  electric 

<ve  he    estimates    the    steam    per    shaft 

sver  from  12.3  up  to  iv?.4  ai 

•  >r    the    screw    range    of    speed    as 

f   the  combination   drive.       \s  a  basis  of 

;on  In-  has  chosen  the  guaranteed 

f  proposed   Par-. .11s  turbines   tor 

e    weight   of   the    turbine   1-   4*4-5 

timate    for   the   combination 

520  tons  and  for  the  electric  drive 

■  ible  re- 

if    boiler    weight-    could    be    at- 

1    consequence    of    the    improve- 

steam   economy. 

owever   important   tin    'oiler  and 

Dm  weights  may  be.  the   real  ad- 

from     either    method     would     be 

in    the     steam    ami    0  ial     ' 

lid   find   its   most   notable   expres- 

uning    radius. 

N     Emmet     estimates    that     the    electric 

would    enable     the     ship     to    carry 

a    tenth    more    coal    and    that    the 

-     radius    at     12    knotr-     would    be 

■  !  by  69  per  cent. 

m  up.  the  combination  of  engines 
at    low-pressure     turbines,    extends     the 
m  of  the  latter  without  threaten- 
in  the  former;   but   the   established  suc- 
ither    reduction    gearing   or    the 
pen  the  door  to  the 
of    antiquities    for    ou,r    reliable 
•lie  marine   engine. 


Ventilation    of    Boiler    l\i 


In  a  reccntl) 
ordinance    for    a    western    city,    pi 
was  made   for  the  supervision  b)    the  city 
boiler    inspector    of    the    arrangement    and 
vcntilati 

was  raised  to  this  clause,  on  the  ground 
that  the  ventilation  of  a  boiler  room  bad 
nothing  to  do  with  the 
toilers  which  was  all  the  city  boiler  in- 
spector should  concern  himself  with;  that 
ventilation  was  beyond  the  scope  of  his 
official    duties,    etc. 

We    believe    that    the    drawer 
ordinance   is   correct,   and   that   tin 
tion    is    unwarranted.      To    give    special 
weight    to    our    opinion,    we    will    quote    a 
specific  case  which  came  under  our  notice 
some  time   ago. 

In  the  boiler  room  in  the  basement  of 
a  hotel,  there  were  three  250-horsepower 
water-tui  working  somewhat  be- 

yond their  capacity.  The  boiler  room  was, 
of  course,  underground.  It  was  small, 
dark     and     hot.     During    the     month     of 

•  month  in  tl 
one  hunndred  and  ten  firemen  were  hired 
to  fire  these  three  boilers.  The  men 
simply  would  not  work  under  such  con- 
ditions. Some  of  them,  after  being  on 
watch  a  short  time,  went  up  thi 
panion  way  leading  to  the  allej  and  dis- 
I    into    the    night. 

This  condition  of  affairs  could  not. 
■  .  continue,  and  it  was  terminated 
by  an  accident  to  one  of  the  boiler-,  which 
drew  especial  attention  to  their  condition, 
which  attention  was  followed  by  the  in- 
stallation of  new  boilers  and  other  im- 
provements. 

In  the  old  days  of  boiler  simplicity, 
with  their  low  pressure  per  square  inch. 
and  their  low  evaporation  per  square 
foot,  the  boiler  inspector  with  his  tallow- 
dip  and  six-pound  hammer,  who.  in  "his 
examination,  did  not  look  beyond  the 
plates,  the  braces,  and  the  tubes,  if  there 
were  any  — filled  all  the  requirei 
the  time,  but  today  we  must  have  a  man 
with  an  eye  1 
Shell. 

In  the  examination  of  a  boiler,  too 
many  inspectors  limit  their  breadth  of 
view.      A    mi:  -    have    come 

under  our  notice,  which  show  that  it  is 
not  sufficient  to  confine  the  examination 
to  the  boiler  only,  and  that,  beyond  the 
-satisfactory  conditions  which  af- 
fect the  safety  of  the  plant  should  be 
criticized,  a-  well  as  the  boihr  itself.  We 
have  in  mind  one  plant— a  quarry— where 
there  were  two  boilers,  located  half  a 
mile  apart,  with  one  man  ' 
As  a  result  of  his  inability  to  be  in  two 
places  at  one  time,  the  water  got  low  in 
one  boiler,  and  the  flue  collap 
such  a  case,  the  boiler  inspector  should 
have  recommended  one  attendant  for  each 
boiler. 

In    another    case,    the    forced-draft    ap- 


l  aratus  was  so  arranged  that  som< 

1  d    into 

tlie  boiler  room ;  am  but  one 

winch    the    lircmai 

I  he  boiler  room  musi  be  habil 

it    i-    not.    the    boiler 

from    which    it    logic.il!>     follows    that     if 

it    i-    the    duty   of   the   city   boiler    1 

to  reduce  the   : 

cern   himself   with   the   arrangement    and 

the   ventilation   .if  the  boiler   room. 


Safety    Necessities  and  Safety 
Devices 


Some     engineer-     advocate     automatic 
low- water    alarms,    feed-water    regulators, 
her  engineers  do  not.  and  the   lat- 
ter   class    are    often    asked    by    the    former 

why    they    use    safetj    valves,    or    watel 

gay.--,  a-  these  are  similar  devices. 

two   natural  of   opin- 

ion  are   based   upon   a   man's   judgment   as 
to    whether    a    man    or    a    machine    i-    the 
■  arly  infallible.     The  human  mind 
cannot     be     reduced     to     a     mathematical 
basis;    human    nature    will    not    do    what 
pi    t   it   to  do,  and  a  man  will   for- 
n    the   other    hand,    no    machine    is 
perfect,   and    sooner   or   later   it   will    wear 
out,  or  tear  out.  or  burn  out.  or  break,  or 
buckle,   or    stop    up   with    scale. 

So  each  man  is  left  to  lay  his  own 
course  between  this  human  and  mechani- 
cal Scylla  and  Charybdis.  If  the  at- 
tendant i  int.  we  would 
choose  the  machine.  If  the  attendant  is 
bright  and  alert,  healthy  and  dependable, 
we  would  cast  our  lot   with  the   man.  but. 

a-  a   gi  -  gard  the 

safety    valve,    water   ulas-    ami    -team    gage 
a-  "safetj    necessities;"   low-water  alarms, 
tic-feed   regulators,   etc.  as   "safety 
and  believe  that  under  ordinary 
conditions,    these     mechanical     safety    de- 
tchfulness    ami 
activity    of    the     attendant.       I'll. 
is   that   the   attendant    may    get    to    relying 
hi  m    too    implicitly,    and    shirk    his 
ibility   if   they    fail.      The    safe   op- 
eration   of    a    boiler    depends    most    of    all. 
upon   the   personal   moral   responsibility  ot 
the    attendant. 


Warning! 

A    p.  ■  nting    himself    as    a 

subscription  represen  9  eh  has 

recently    been    at    work    in   the   vicinity   of 
Baltimore,    Md..   and   i-   probably   working 

1  |e   signs   receipt-   in   tin    ■ 
Helltmill  or  Kenneth.    He  is  an  impostor 
1    Power   will 

-d  anyone  wln>  can  give  informa- 

ling  to  his  capture.     All  our  regu- 
lar   representatives    carry    a    card    of   au- 

which  they  will  gladly  show  upon 
application. 
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Power  Plant   Machinery  and    Appliance 

Original      Descriptions      of      Power      Devices 
No     Manufacturers'      Cuts     or     Write-ups     Used 

MUST    BE    NEW     OR    INTERESTING 


The  Reagan   Stoking  Grate 


Miry  dic- 

■  i  main- 
iii    a    furnace," 
.-.ml   a    mechanical    st^kir   an    "automatic 
a  furnace  and 
te    free    from    ashes 
and   cli: 

1     includes    in 
the  fuel  as  well 
■     the    term    ' 

Mk'-   idea 

In  applying  the  term   to   his   new   grate, 
•1    North 
Philadelphia,   Penn., 
only   in  "working"   the    lire, 

breaking   it    up,    lifting    the    clinki 

Fact,  what  the  human 

The 

irface    is    made    up    of    the    three 

n    in    Fig.    t    which   are   as- 

of  inverter!    I 

r    its    length,    a 
favorabli  of  the  metal  to  dis- 

sipate   heat     and     sustain     stresses,     with 
ample    ;.:  and    with    no    sharp 

•  in  the  tire.  Betw  - 

I    upon    square 
rocking   bars    the    short   and    heavy    rock- 
liave   long  been    used 
in    the    R  -ate.      The    es- 

sential   f 
the    lifting   bar    A    which    does    p 


- 1 


what  the  human  stoker  does  with  Ins 
slice  bar,  with  soft-coal  fires,  lifting  the 
.bed    and    slicing    it    without    opening    the 


fire    doors    and     without    torture    to    t 
firemen.      Thesi     are    placed    in 
tending  the  full  length   of  the  furnace. 
shown    in    Fig.    2,    and    are    opi 
dependent^   1  if  the  1  hoppin 

/'.  Fig.  r,  which  ■ 
strung  upon  th<  ame  quare  bar  whi 
carries  the  chopping  grates  and  which 
turn  pass  through  the  lifting  liars  at 
The  bar  is  tilted  to  such  an  angle  1I1 
the  lugs  upon  the  end  of  D  will  pa 
through  the  aperture  in  the 
never  in  operation  arc  they  till 
angle  which   releasi  the  lu 

which  thus  bold  then  from  sidewise  m 
tion.  The  lifting  bars  are  bos-like 
section,  having  grated  surfaces  upon  t 
side  which  admit  air  freely  and  are  suf 
ciently  subdivided  to  avoid  beating  at 
warping,  and  which  prevent  the 
falling  in  under  the  bar  when  it  is  lift' 
which  would  not  allow  of  its  comple 
return   to   the   grate   level. 

With    tin     advantage    of   being   able 
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R  AND   Till-    l 


lean   off   the 

I  -    ami    interfering    with    the 

iuoiis    pi 

llich  is  in  line  with  tile  re- 


ulton-Corliss  Speed-Limiting 
Device 


an    (.'. .rli>-    • 

'lock.     .'I'     V. 

the   steam 
tact    with    a    knockoff   cam. 
trolled  by  the 
gthening    or    shortening   the 
engine, 
si 
carries    another,    or 
cam.  which   is  desig 

lain     circuit 
^^^■pg  happen   to 

r  belt,  the  safety  cam  is  im- 
ght   into  play  by   th< 

am  valves  refusing 

:  up.   and   the   engine   stops. 

omc    standard    praci 

:'   the   argument    that    it    is 

•he  engine,   no   matter   how 

Hit  the  load   it   is  carrying,  than   to 

f  its   running  away.     This 

'.own    action    occurs    if   the 

rloaded    sufficiently    to    de- 

lu'tions  to  a  certain  point 


■ 

■ 

and   tak- 

hut  swinj 

'v   cams 


Raock-ofl  LeTer 


=- 


I 

■  nt    the 
ft  mi  running 
When    applii 

I". tb  the  high  ylindcrs, 

the   auxiliai 

re   cylinder. 


SLOT    IN    niSK 


Calibrating  Apparatus  for  Hydraulic 

and  Other  High  Pressure 

Gages 

jiarts  and  fit- 
tin  i.  1    pn 

ble  dan- 
ger,  expense  and   delays   for  repairs.   This 
ially  true   with    the  extremely   high 
working  which    liquids 

and  air 

quite  important  to  know  tb' 
ivithin   any   apparatu 

.  •  r.  and   for  this  reason  the 
-   dar   in- 


I.    GENERAL    ARRANGEMENT 


APPAI 


annoying   features    of  are   held   back   so  that   the   steam   valves  tervals.      Under     tb.-     higher     hydraulic 

Cocli-' engine  operation.  pick  up  at  each  stroke  re| 

this    trouble    engineers    have  speed  of  the-  engine,  alio  inc  the    same   gage    will    show   differ- 

*«i  town  to  resort  to  the  questionable  to  hold  on   to  the   load  as  long  as  there  ci  rror    at    difl 
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r  can   be   com; 

:' 

I  ng  wit 

with    a 

with  perforins 

■ 

with  a  master  gage  and 
the   master. 

primarily 
.   of  hydraulic  bronze.  The 

ich  may  re^- 
up  to   r6,ooo  square 

inch,  ani  r    are  attached  to  the 

s,  respec- 
"  ••    is   a   crank-operated 
lisplacement   piston,   by   means   of 
which   the   desired   pressure   may   he   pro- 
within    the   pressure    chamber.     A 
prevents  leakage  past 
in.    To  the  right  end  is  connected 
alve  and  filling  cylinder.  This  per- 
il.-  with- 
drawn from  the  pressure  chamber  before 
being   tested  and   (2) 
filling  alter  a   gage   is  put   on.     There  is 
thus    no    danger    of   spilling   the   oil. 
For  testing  the  master  gage,  the  special 
aded.   hardened  and  ground   steel 
uid    cylinder   are   attached    at   the 
right  by  means  of  flexible  copper  tubing, 
n.     These  parts  are  cut  out   by  :i 
stop  valve   when   not   testing   the   master. 
The   cylinder  is   long   enough   to  have  the 
\  ity    of    the    weight    below 
the  center  of  support.     When  the  weights 


Automatic    Sight  Feed  Oil  Pump,  stcel  ,,ri11  r'",<-  working  in  hard-baltf 

\/l    J    1     "A"  which    can    easily    he    ti- 

1MO     1  compensate   for  any  wear  taking  plan  \ 

•     11. d    view    of   the   pump   is   showr( 

The  illustration  presented  herewith,  in  Fi 

Fig.    1.                                 I    "A"   oil   pump,  Oi       upplying    tin     pump    maj 
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which  is  built  with  from  two  to  thirty- 
feeds  in  multiples  of  two,  and  designed 
to  pump  oil  to  bearings  on  engines  and 
other  steam  machinery  where  forced 
lubrication   is   necessary. 

It  is  of  compact  design  as  shown,  being 
but  <l  inches  long,  51  s  inches  high  and  -v$ 
inches  wide  It  is  suitable  for  air  com- 
pressors, or  vertical  gas-engine  work 
where     a     large     number     of     feeds     are 


tained  from  an  oiling  system, 
head  tank,  or  a  small  tank  ma\  b 
cated  at  any  convenient  part  of  the 
gine  or  compressor  as  desired  and 
feed  regulated  to  feed  a  drop  or  floi 
bearing  at  will.  A  valve  is  pi 
the  supply  line,  which  allows  all  of 
oil  being  shut  off  by  closing  this 
valve  without  disarranging  any  of 
feeds.  The  lever  travel  operating 
pump  plunger  is  positive. 

This  pump  is  manufactured  by  the  S 
Feed  Oil  Pump  Company.  Milwau 
Wis. 


Ashton  Improved   Blowoff  Val 

A   valve   which   has  been  especially 
signed   for   long   service   and 


Fir,     2.      DETAILS    OF    Oil.    Pt'MP 


IMPROVED    BLOWOFF    VALVE 


are   revolved    the    friction    due    to    lifting  needed,   and   where   a   bulky   pump   would  eration,     which     embodies     simplicity  I 

the  weights  is  practically  eliminated.  The  be  in  the  way.  construction    and   effective    means  of   - 

apparatus   is   made   by  the   Watson-Still-  The    feed    valves    are    conveniently    lo-  justment   for  taking  up  the  wear  of  '■ 

man   Company,  of  Xew  York.  cated ;  the  plungers  are  made  of  polished-  plug,     is     the     improved     blowoff    va  . 


iber  14.  1909. 
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tured  by  the  Ashton  Valve  Com- 

-1    Franklin   street.    Boston,    Mass. 

Tho   valve    i-   composed   of   a   composi- 

I)     with    a    plug    inserted    in    the 

same      The  nofel  and   new   featur 

it  i>  the   screw   adjustment,   shown  at  the 

whereby  on  opening  the  cock  the 

lised  slightly  from  its  seat,  which 

allow-    it    to    turn    free    in    the    case.      In 

(closing,    the    ping    is    drawn    down    to    its 

Iseat,   thus   avoiding    friction    and    sticking. 

ing,  the  plug  i-  placed  in  its  closed  posi- 
ihown,  and  the  screws  turned  up 
the  bottom,  and  the  outside  bot- 
then  screwed  on  tight  to  hold  the 

KTCWS  in  position.  This  valve  is  made 
.    r.-.   2-   and   _       inch   size. 


hum     the    soft    packing, 
forms,  it  is  said,  a  ;■  -n  .  air- 

or    water  tight    joint,    capable    of    being 
maintaii  .,,1  ult|,   i;U|e 

attention, 
1:   is  said  that  this  packing  can  be  ap- 
plied   to   am    kind    0!  \    witli- 
OUt     alterations     or     inconvenience,     and 
without                         ing     any     part. 

t   the  inner  extrem- 
ities with  a  small  shoulder  or  flange  which 
th<    fiber  packing,  thus   prevent- 
displacemcnt  by  the  pressure 
-     on   the   metallic 
This  packing  is  made  of  special  antifric- 
tion  metal,   which   it   i>   said   prest  I 
rod    fron  the    fric- 

tion to  a   minimum. 


Out,    the    tube    is    drawn    ft 

When    it    has   been   drav 

r 
. 
and   the   tube   drawn 

shows    how    the    jack    is    adju  ti  d    to    .1 
b)  the 
Statenfield  Robertson  Company,  631   Park 
building.  Pittsburg,   Peiui. 


Universal    Flexible  Packing 


Little    Giant    Tube    Extractor 


This  type  of  packing,   manufactured  by 
•he  Universal   Flexible  Packing  Company, 
tioo    Penn    avenue.    Pittsburg.    Penn.,    is 
scribed    herewith. 
It    is    composed    of   a    metallic    1 

■  hich  encircles  the  rod  within  the 
box.    and    i-    made    in    two 
circular  sections  provided   with   in1 

as  shown   in  the  il- 

emieircular    sections 

bli     ol    yielding   circumferentially 

to  take  up  wear,  contraction   and   expan- 

means   of   play   or   clearance   at 

Jhe    tongue     extremities,     and     are    also 

of  preventing  possible  leakage  of 


As  the  name  implies,  this  device  is  for 

the   purpose   of   removing   tubes    from  re- 
turn- and   water-tube  boilers,   without  the 
of    disturbing    any    othi 

Fig.  1  shows  the  device,  also  the  start- 
ing tool.     When  a  tube  is  to  be  1  - 
the  three  expanding  pieces  are  placed  in 

it.    and    the    screw    extension,    which    has    a 
threaded  taper  at  one  end,  is  screwed  into 
red,  threaded  inner  surface  of  the 
three   expanding    pii 
The  collar  shown  on  the  other 

w    rod   tits   in   the   upper  opening 
extractor,    when     the    expansion 


-    »      • 

«  f. 
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> 

■9 

'  "1** 

id 

*r*k 
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TIG.    2.     DRAWING    A    TUBE 


UNIVERSAL    FLEXIBLE    PACKING 


FIG.      I.         LITTLE     GIANT       TC11E     EXTRACTOR 


team,  air  or  water  by  interlocking  or 
losely  engaging  laterally. 
These  sections  are  compressed  around 
.  ie  rod  by  soft,  or  fibrous  packing,  which 
urrounds  the  same  within  the  stuffing 
"X.  and  is  held  in  contact  with  the 
3d  by  the  pressure  of  the  gland  exten- 


pieces   are    forced    apart   by    sen 
on    the    threaded     rod.       Tilts    en 

e    of    the    expansion    piece 
to  grip  the  inside  surface 

The  ratchet  device  i  ight  into 

play,  and  by  turning  in  the  direction  nec- 
essary to  screw  the  long  thread  bushing 


-000   horsepower    are 
iid    Edward    T.    Adams,    of    the 
Allis-Chalmers     Company,      -[leaking     re- 
cently of  the   state 

ment,  "and  engines  of  twice  5000  horse- 
power are  nearer  to  us  than  the  first 
iooo-horsepower   is,   !  ard." 
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Firemen's  Licenses  in  Ohio 

sent  by 

■1     this     office 
1    learned    that    >>n 
: 

• 

I    issuing    sta- 
sons    op- 
erating only'. 

,.   the   Atton 
eral  rendered  an  1  pinion  thai  such  license-; 
';  under  a  mis- 
1'    the    law    regulal 
■    1  ngineers,   and   that   this   de- 
parttnent    has   no   authority   to   issue   any 
other  than  an  engineers  license  to  operate 
.1111/   boilers. 

iry    to   at 

ontinue  the  issuance  of  such  iire- 

raen's    licenses    either   by   examination    or 

by    renewals,   and    it    is    necessary   for  all 

■ 

ngineers'  lie  they  may 

lawfully   operate   stationary   steam   boilers 
of   mure    than    thirty    horsepower    in    the 
f  Ohio. 

■     that   it   is   the   inten- 
this    department    to    request    the 
general    assembly    at   the    coming 
if   remedial   l( 
permitting    th  of    persons    to 

:/y. 
I    have    instructed    the    district    examin- 
tify  all  persons  now  holding  fire- 
for    examina- 
ineers'    licenses    at    a    date 
which    will    be    fixed    by    the   district    ex- 
aminers.    It   is   impossible  to  examine  at 
once  all  persons  holding  firemen's  licenses, 
as    it    will    be  make    certain 

ments    in    the    way    of    preparing 
numerous 
other     details    that    will     I 
examining   such    a   large    number   of   per- 
is department, 
delay,    will    be    very 
1  eluctai  sistent  with  the 

law   and  I    welfare  of  all  per- 

-   riding,  to  prosecute 
firemen  n    of    the    engineers'- 

law   until   after  the   date 
'rict  examiners   for  such  examina- 
- 

truly, 
W.  E.   Haswell, 
Chief  Examiner. 
The  opinion   referred   to   is  as   follows: 
Wm.  E.  Kf.-.  ■ 

am   Engineers, 
tmbus,  Ohio. 
Dear   Sir: 

I  am  in  receipt  of  your  letter  of 
ber  4.   in    which   you    submit   the    follow- 
opinion   thereon: 
The    department    of    stationar; 
engineers    issues   two   classes   of   licenses, 


len's  license,  and  On    oilier 
called   en  ■    eligible 

for  examination,  applicants   for  either  01 

the   licences   are    required    t 

imination,    I 
is  different.      1  mination 

is  in.  .re  difficult  than  the  fireman's  and 
a    different    lis!  is    presented 

in  each  class.  The  engineers 
ainined  upon  the  follow  ing 
struction  and  operation  of  steam  boilers, 
steam  engines  and  steam  pumps,  and  also 
hydraulics,  while  the  firemen  are  not  ex- 
amined upon  the  construction  and  op- 
C  ration  of  steam  engines,  but  are  ex- 
amined upon  the  other  subjects.  The 
engineers'  license  permits  the  holder  to 
have  chai  "rate  any  stationary 

steam  boiler  or  engine  in  the  State.  The 
firemen's  license  permits  the  holder  only 
i"  operate  stationary  steam  boilers  not 
connected  with  an  1 

You   desire  t.   if  your   de- 

partment has  authority  to  grant  the  class 
cf  licenses  described  as  firemen's  license. 
and,  second,  what  is  the  status  of  one 
who    has    been    granted    such    license? 

11  your  attention  to 
an  act  relating  to  the  licensing  and  ex- 
aminatioi  .  engineers,   95   O.   L. 

j8,  as  amended  in  07  O.  L.  28.     Section   1 
'     is    ,-is    follows : 
"That'  it  shall  be  unlawful  for  any  per- 
son  to  operate   a    stationary   steam-engine 
01    engine  in  the  State  of  Ohio,  of 
note    than    thirty     (30)     horsepower,    ex- 
ilers      ami      engines      under      the 
jurisdiction    of    the     United     States,    and 
ilers    and    engines,    without 
having    been    duly    licensed    so    to    do    as 
herein    provided.      And   it   shall   be   unlaw- 
ful   for   any   owner   or   user   of   an 
boiler    or   en  ther    than    those    ex- 

cepted, to  operate  or  cause  to  be  op- 
crated  such  steam  boiler  or  engine  with- 
out a  duly  licensed  engineer  in  charge." 

You  will  note  tie-  above  section  makes 
it  unlawful  for  any  person  to  either  op- 
erate a  steam  boiler  or  engine  of  certain 
horsepower  without  first  being  a  duly 
'  engineer  within  the  meaning  of 
this   act. 

At    this    point    1    desire    particularly    to 
call  your  attention  to  the  fact  that  the  act 
under   consideration    nowhere   makes    any 
distinction    between    persons    who    desire 
ate  a  steam  boiler  and  per 
to    operate    a    steam    engine    of    a 
horsepower  mentioned  in  the  act.     To  opr 
a   licensed   en- 
and   if  one   may   operate   a   steam 
rate    a    steam    engine, 
therefor.  ,.  ns   musl    be  the 

same.      It    is  to    look    to    sec- 

tion 6  of  the  act.  which  is  the  only  sec- 
tion which  provides  the  method  of  ob- 
taining an  engineers'  license.  Section  6 
is    in   part   as    f.  |'. 

"Any  person  who  desires  to  act  as  a 
steam  engineer  shall  make  application  to 
the  district   examiner  of  steam  engineers 


for    a    license    so    to    a.  1.     ti] 

furnished  b>    the  examine: . 
cessfully    pass    an    examination    upon   tl 
following    sill*  1  1 1  hi  tii  .11   ai 

operation   of   steam   boilers.     Irani   cngini 
and    steam    pumps,    and    also    hydraulic 

such   rules  and   regulation 
1"    adopted  bj    tin    ehii  f  .  \amincr,  whii 
rules     and     regulations     and     standard 
examination    shall   be    uniform   through,,- 
tin-     State.       If.    upon     such    exai 
the   applicant   is    found    proficient    in   sa 
subjects  a   license   shall   be   granted  him 
harge    of    and    operate    si 
boilers   ami    engines   of   the   hors 
power   named   in  this  act." 

You  will  note  this  section   requires  til 
all   applicants   for   steam-engineers'   licen 
-hall      pass     an     examination     in 
enumerated  subjects  under  such 
regulations    as    ma\     be    adopted    by    tl 
chief  examiner,  but  in  all  cases  11 
aid     of     examination     shall     be     unifor. 
throughout    the    State,    and    then    if    mi 
applicant    is   found   pro  cieni    he   shall  1 
granted  a  license  "to  havi 

stationary  steam  bi  .ilers  and  e 
gines  of  the  horsepower  named  in  tl 
act."  The  above  provisions  are  ma 
datory,  and  condensing  the  same  we  hav 

1.  \n   examination  in  certain  enume 
ated  subjects. 

2.  Uniform   standard   of  examination 
,\.     If  found  proficient  in  the  above  cv 

provisions  to  be  given   a    license  to  li.r 
1     of    and    operate    stationary    stcu 
boilers   and   engines. 

Answering    your    first    question,    I   bi 
to   advise   that    I   am   of  the  opinion  tJi 
your    department    is    without    authority 
grant    the    class    of    license    known 
"Firemen's     License"     for    tkc    followil 
reasons : 

First,  you  are  without  authority 
grant  any  license  except  to  have  char, 
.  /'  ami  operate  steam  boilers  ami  engini 
.11  cannot  limit  such  license  to  on 
steam  boilers.  Any  person  entitled  to 
licensees  entitled  to  a  license  to  ha 
charge  and  operate  both  steam  boilers  at 
engines. 

Second,  the  examination  which  y< 
have  been  giving  to  firemen  does  n 
cover  all  of  the  enumerated  subjects  me 
tioned  in  section  6,  to-wit,  fir. 
not  examined  in  the  construction  and  0 
eration   of  steam   engini 

Third,  the  examinations  which  have  be' 
given     by     your     department    an 
uniform   standard  as   required  within  t 
ing    of    this    act. 

Answering  your  second  question,  I  a 
of   the    opinion    that    a   person 
firemen's   license   is    without    authority 
operate    a    steam    boiler    as    he    has   " 
passed    the    examination    required   in   sc 
lion  o  to  obtain  an  engineers'  license,  ai 
also    that    your    department   was   witho 
authority  to   issue  a    firemen's  license 
them:    and    as    all    the    authority    wln< 
lepartment    has    is    given    to   it  ' 


December  14.  1909. 
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tutc,  and   such  authority   has  not   been 
-..hi.    the    same    cannot    bi 

lusion    1    desire    to   advise   that 

■    stationary-engineers'   law   was 

stitutional    b> 

urt  in  the"  cas<  s  of  E.  R     I  I  .    bald  vs. 

fee,   \V.   S.   Jndd   vs.    Slate   and    Frank 

;     te.    reported    in    10 

nd  af- 
ncd  by  the  Supreme  Court  without  re- 

r  it  was  \\i-c  or  unwise  that  this 
so    drafted    a-    to    require    the 
I  '.intrs.    this   office    cannot    change 
law  as   it   re. ids.     It  is  onh    for 
ilarc  the  law   as   we   find  it. 

very   truly. 
Signed)  U.  G    Pi  n  man. 

Attorney-General. 


"hicago  Meeting  of    the    National 
Gas     and    Gasolene    Engine 
Trade    Association 


rst  annual  meeting  of  this  organ- 

vas   held    November   30  and   De- 

and    2    at    the    La    Salle    hotel, 

The    object    of    the    association 

n.>te.    further    and    advance    the 

of  the  trade,  and  to  hold  a  na- 

mvention    once    a    year    for    the 

of     promoting     education     and 

viability  among  the  members.     That  the 

above    outlined    were    abundantly 

alized    at    this    meeting    was    evidenced 

he     large     attendance     and     great 

;    interest    taken   at   the 

Numbers  of  outsiders,  including 

ngineers    and    others    vitally    in- 

development.  were 

.nd  all  took  advantage  of  the  op- 

to  be  present   and   hear  at   hr-t 

hat    the    latest    developments    in 

had  been   during  the  past   year. 

•   the    Wednesday    evening 

Combustion    Engineers'   Associa- 
Ohicago  attended   in   a   body  and 
'   freely  in  the  discussion  of  van- 
's practical   problems. 

-     the     papers     presented    at    the 
and    Experi- 
v    T.    R.    Fleming;    "The    Time 
;'  Contact  with  a   Special   Refer- 
Marinc  Engii  Hud- 

irings  for  Gas  Engines."  by  F.   E. 
:  "Advertising  of  Gasolene  En- 
id   Accessories    from    an    Adver- 
Standpoint,"     by     M.     A. 

1  ).   C.   Parker :   "The 
of    Theory     and     Practice     in 
r>as    Engines."    by    A.    .1.    Frith; 
Features   of  the    Mechani 
ine,"   by    A.    W.    Mi 
rs."  by  F.  P.  Peterson  :  "i 

the  Dealer's  Stand- 
v    J.    \V.    Moss  :    "Storage    Bat- 
by     Martin    Geiszler.    Jr.: 
"  by  Harry  T.   Wilson.     One  of 


the   unique   feature-   ■ 

■    ten-minute 
well  qualified  in  their  parti 

tical  information  on  th<  ii 

!     with     .la: 
Gardner   presiding    a 
Night    was    the    titli 
on    the    program,    and    provei 

suitable   windup  for  the  instructive 

•  had   gone   !'■ 

the    ensuin 
Hows:      M. 
cinnati.    0„    pi  0.1  [amilton, 

Flyria.  1  1  dent  ;  <  >tto   M 

•  ili  Bend,  [nd  Albert 
Stritmatter.  224  East  Seventh  stn 
cinnati,     O..                              incinnati     was 

•  f  nest   meeting. 


Society  Notes 

At  a  meeting  held  November  23,  1909, 
Brooklyn  Association  No.  8,  N.  A.  S.  E., 
passed  appropriate  resolutions  on  the 
death    of   William   A.    Powers. 

Internal  Combustion  Engineers'  As- 
sociation meets  second  Friday.  8  p.m., 
each  month  at  Fraternity  hall,  70  Adams 
street,  Chicago.  III. — Charles  K rat  soli, 
secretary.  416  West   Indiana  street. 

Newark   No.  3,   N.   A.   S.    !-'..   of   New 

Jersey,    will     celebrate    their     silver    anni- 

'  y  an  entertainment  and  : 
en    Friday   evening.   February   4.    tgio,   at 
the    new    Auditorium,    81    Orange    Street, 
Newark.  N.  J. 
Local  No.  5<>  of  the  [nternatii  nal  Union 
■rineers,    of    Brook'.} 
its    masque    and    civic    ball    on    Saturday 
evening.    December    4.    at    the     Brooklyn 
yceum.     Prizes   wi 

ime    at    the   ball.     The    at- 
tendanci  rge    that    there    was 

scarcely  standing  room,  and  from  all   re- 
ports   those    attending   spent   a   very   en- 
ning. 
The   next   convention   of   the    \\ 

I   at   the 
ni    Milwaukee.    January     19 
and   20.    ioio.     This    association 
ganized    during   the   past    summer,    and    is 
an  amalgamation  of  the  old  Nortl 

in,  and  the  Wi 
Electric  and  Interurban  Railway 

ing    ar- 

vention  will  he  unusually  successful. 

Fully    two    thousand    mi  1 
and   friends  gathered  at  the   New 
dam    op. 

twenty- 
rtainment  and 
the    Eccentric 

if  New  York  City.     The  ■ 
of  this  I  in  the  bank 

rphans'^ 
fund.       ' 
representative  t  -     and 


nun.   and   each   year   tl. 

'id. nice. 

cellcnl   vaudeville  enl 
Ii  wed  bj 

of      tin 

Smith,      chairman  ;      ' 

an       William  Keogl  Richard 

Butler,  Mulvey, 

financial 

try;  1  lenrj   Bott,  tn 
Thomas      Tobin,      conductor;       Patrick 
Quinn,    warden. 

'itertainmeiit.   supper 

and  ball  of  the  combined 
the    National    Association •  of    Stationary 
Philadelphia,     Penn.,    was 
held    at    Lulu     ! 

December    3.      Bj  nearly 

it  in  the  large  hall 
in    recital    by    Mr.    ! 

Philadelphia,  h 
on    the    program,    and    following    a    mosl 
1     entertainment  was  given  by  the 
New    York   "Bunch."     At   the  conclusion 
of  the  entertainment  the  asscmbl 
invited   to   the  dining  hall,   and   in   a   few 
d   ladies 
ntlemen   were   seated   at   tl 
to    partake    of    the    appetizing    dinner.      A 
dancing  program  of 
lowed.     Everybody  asion  a 

grand  success.  There  were  in  attendance 
11. any   promini  n  es  in   engineer 

ing  circles,  and  delegations  from  nearby 
cities,  among  them  being  National  Presi- 
dent William  J.  Reynolds  and  Past  Na- 
tional I  '■  nch,  Stone  and  Car- 
ney.    The   combinatii 

lowing  a  Quaker  City   No,    1, 

Tacony  No.  o,  Merrick  No.  12  and  North- 
east No.  20.  The  an  mmittee 
comprised  Lewis  II.  Covington,  chair- 
man; James  Hobson,   Frank  Mcllor,   No. 

i;    E.    Caldwell,    secretary;    L.    <1.    Smith. 
S  hleher.    No.    12 :    ' 

Harry        Blessing.        F.dward 
Burke,  Duemler, 

ponding  secretary:  Richard  E.  Calvert, 
William    Schofield,    N 


Personal 


Charles     Robbins,     who    has     for    many 
■ 
and    Manufacturin 
pany  in  the  industrial 

partment    in    ci 

partment.     Mr 

ny  since 

in   the 

partment  and  for  the 
the    industrial    and 

burg.     His  headquarti 
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iber  i.|.  i<>09.,p 


Boiler  Explosion  at  Shclton,  Conn. 


'.rick    chimin  next    to 

and    his    re- 


prtDclpal  cities  l"  the 
with   expert   englneer- 

in     Dine 
I 

Minn.,   and   At 
M  nil. mi.., Us  Btore 
I    Third    street,    Bouth. 
20     First 
former 
salesman  n<   Clevelam     0 
i    to    it,.-   position   of   manae 
Atlanta   branch  and   warehouse   le   li 
I  S.  L,   Dlckej 

,,    appointed 
n       bang.  -    with  any 

,,f  the  '  "v   In   the  south. 


Business   Items 


i;     v     w:.    \    Uannfai  turlng  Company,  of 
..optionally  good  bust- 
of  their  Wl 
led    to    their    line   a    new    n 

Down  as  the  Target  brand. 

-  ompany, 

as  placed  an  order  with  the 

id    Machinery    Company 

f.,r   a    H    and    28x36-lnch    beaTy-duty,    cross- 

compound  Twin  ■  -'»••  which  will 

-    mill. 

The  Foos  Gas  Engine  Company,  Springfield, 

ed     an     ..nl.>r     for     six 

power  Hir cylinder 

im    Hi.-   Hazel  Atlas   class  Company, 
\     Va.     Tills   order   Is 

Dd    la    pla l    after    the 

Ighl    or    t.'n    Foos   engines   during   a 

1  .   mil, any    Is 

equipment,  bul   u  still  unable 
I-  with  orders.     A  large  addition  to 
the  plant  is  considered. 

The      I.nk.-ns      Iron     antl     Steel      Company. 
n  .    will    Install     a     complete 

750-kilowatt, 
i    Smoot      low-pressnre 
_   a   Rateau  regen- 
Ball     A:     Wood 

will    furnish  3n I    tur- 

■ 
Steam   Regenerator  Company   are   the  general 
t lie  plant.     The  Ball   1    Woi  '1 
closed  s  contract 
with    tbi 

Md.,    for    two    750-kllOwatt, 

<«  pressure   tur- 
the  units 
i  am.       The 
Lnkena    Installation    at     16 

Iteel     installation    at    10, 

Th.-   I >,.<li;f   Manufacturing  Company,  power 

transmit  and   mannfaotnrers  of 

ika.    Ind.,    maintain    stores   and    ware- 


ii  k,  who  lias  had  sum,-  expel  leni  t 
photography  ;  state  experience  and  sniai 
Box   78,    Pow  i  n 

SALESMAN  WANTED  foi  N'e»  EngD 
and  Middle  States,  by  n  well  known  sod  i 
established  grate  bar  concern  ;  must  b 
ncrlcnced  and  have  good  references.  A.l.ln. 
Box   00,    Powbb. 


New    Equipment 


The  council  al  Aurora,  Minn.,  lias  roted  to 
purchase  a   nets   bol  ■ 

i  5us  Packing  Company,  Fei  - 
Minn.,   will    Install    n    refrigerating   plant. 

,       \     \i,  ■.  ei     ol    I  lai  kfield,    Minn.,   will    In- 
stall an  electrlc-llghl  plain  ai   Hettinger,  N.  D. 
Mr.   Farrar,  of  Columbia   Falls,  Mont.,   has 
applied    :  ■••   for  au   eledtrlc-llght 

plant 

Des    Moines,    Iowa,    » 
...    bull. linn   at    Sixtli    and     i 

The  Consumers  Ice  Company,  Sioux  <'ity. 
Iowa,  will  erect  a  plant  ,.t'  about  150  tons 
dally  cap 

The  L'pham  Manufacturing  Company,  Nellls- 
vllle,  Wis.,  will  install  epower  elec- 

trlc  power  plant. 

&  Shumlata   Tile  I  lomapnj .  Wapak 
oneta,  Ohio,  is  contemplating  the  installation 
iller   and   50-    oi 
■  power  engine. 

ii r,    P.   O.    Box 

276,    Flagstaff,    Ariz.,   would   like   cal 

:<    sawmill    of    I '"i 

ne 

shop  equlpii 

i  ruction    for   power   houses. 


Help    Wanted 


is     undt  r     this    head    are    in 
nta  i"  i   lint .      i  bout  »t  i 


srrted 

WANTED     Thoroughly      competent 

s| lain  thai    can    sell    high- 

ddress  "M.  M.  Co.,"  Powbb 
\\    ENGINEER   in   each    town    to   sell    the 
iol  era.      Write 
•    .  Chicago. 

WAV!  I 

matte    engines;    furnish    refer- 

tron    W  t'enn. 

WANTED     In    N.-w     fcrsey,     a     mechanical 
draftsman,    familiar    with    _ 


Situations  Wanted 


(hi 


heart 


nix  iror 


•i ,  led  foi 
moke  a    line. 

M  M  l  w  ItKillT      Permanent  position  want 
as    bead     millwright     w  ith    conslrm 
pany  ;    nine    years'    exp 
plants    ami    st.-.-l    mills;    js    years'    old 
i  nil.       BOX    89,    POWKB. 

WANTED      PositloD     by      mechnnl 

i  .  antes!    graduate  :    large   experleoca    f 
designing,  erecting  and  operating  power  plan 
.   as  assistant    or   designing  ,-nglnei 
draftsman  :    highest    references,     II. 
85,    Powbb. 

MARINE     ENGINEER.     13     years     1 1  can 
wants    position    as    assistant    In    Ice    plant, 

with  erecting   gang   erecting   - plants;  el   ■ 

,1 ;, rhino,    blacksmith   or  steam    lltttnti  :  ■ 

3o    years:    slDgle ;    sober:    .:<>   onywhere    whe 

chance  tu  advance.     "IV   M 
POW  i  i: 

ENGINEER  wishing  to  make  a  changi  SI 
i  Ime  .ii  ter  this  j  ear  In  .lanuarj .  litlo  :  bam 
with  tools;  can  handle  engines,  pumps.  DO 
ers ;  will  siari  doing  anything  until  •  pie 
is  open  :  married  :  age  .':."> :  sober  uni 
working  man:  country  preferred,  bul  will  ; 
anj    place.     Box   87,    Powbb. 

WANTED— Position     In     electric     light 
water  works  by   college   graduate   in  engine* 
lr.g;    unlimited     license:     ten    years    haudlli 
alternating-   and  direct  current    mai  h 

densing    and    doi ndenslng    engines,    pumi 

Alter    plants,    wiring   and    pipe    worl 
references.     •■Engineer.      Box    88,    Poweb. 


Miscellaneous 


Idvertiaemcnta  under  tins  head 
si  i  h  ,1  for  -",  .  (  nts  pi  i  lim  .  Ibout 
maki    a   line. 

I-  ai  l.vrs  secured.     C.   1..   Parker,   Solicit 
of  Patents,  4  McGHI   Bldg.,  Washington.  D. 

ANY     FIRM     or    engi r    In    chai 

steam  plant   that  is  troubled  with  s. 
boilers   can   get    absolutely    free,    the   hesl    Im 

i  ator   and    reducing   wl 1    made,   wltl 

lined    mahogany    rase       For    pari  Ii  u 
dress    Great    Lakes   Chemical    Work 

woe.    Wis. 

JOBBING     MACHINERY     Kupprj 

In    Mobile    w.-si.    rating    large 

eoulpped    machine    shop,    desire,    to    manufa 

article  of  merit   In   the  line  of  m 

chinerj    "''    mill    supplies:    have   excellent   r 

cilllies     for     pushing     sales.        Anyone     with 

l   article   but    without    facilities   to  man 

acture,  write   to  Box   --'J.   Powbb. 


For  Sale 


Silrt  ilis<  mi  iits     umirr     tliis     head 
oi   :•:,  ci  ills  pi  r  line.      Ibout 
naJci    "   line. 

FOR    SALE     20x48    Wheelock     en 
two    72"xl.S'    high    pressure    tubulin 

g I    condition    cheap.      Address    "Engineer 

Box   2.    station   A,   Cln.  Innatl,    I  ibifl 

I    AM    GIVING    AWAY    building 
manufacturing    plains,    in    the    "cheap    powi 
.■Hi       .,1     Sioux    Falls,    S 
formation  «  rite,  w.  K.  Gr 

FOR    SAl.lv     Cheap    six    IHi"x18'    I) 

baud     nil, mar    boiler    shells    with    slxl 

E 1    for    rjr,    pounds    si. ■am 

also    foul      12"    steel     stacks    90'    

i  .,,-    72"      tai  I.    '. long   heavy    plate.     »i 

dress   Box   76,   Po\t  i  a 


.    further  Ii 
Sioux  I 
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Simple  Types   of   Small   Hoisting   Engines 

Interesting    Descriptions    of    the    \  arious    Forma  ol   Machine,  Showing 

Ditlerent  Combinations  of  Engine  and  Boiler  and   Methods  of  Driving 
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0 


ROGERS 


was  but  a  few  .  hen  the 

1  common  type  of  hoisting  device  was 
in  with  an  old  clay  pipe  in  his  mouth 
a  hod  on  his  shoulder,  slowly  toiling 
i  bidder,  rune  by  rung,  Fig.  1.  Today 
y  times  the  same  load  is  carried  up, 
ry,  and  delivered  at  the  top 
•  building  while  the  obsolete 
carrier  would  be  thinking  of  packing 


which   r.  i.  \.  the  end   1 

lached  to  the  object  to  be  hoisted,  Fig.  4. 
Following  the  horse  came  the  power-hoist- 
ing engine,  which  has  playei 
portant    part    in    the   commerce 
velopment    of    the    country. 

A     simple     form     of     mechanical-power 
machine  is  shown  in   Fig.  5.     It 
1  a  winding  drum  fitted  in  suit- 
able  bearings.     On   one  end   are  attached 


which  meshes 
with  a  year  "ii  the  driven  shall,  a 
one    end    of   which    supports   a    dn. 

liy.     I  he  power  for  operatii  1 

by    means    of   a    belt    from    any    available 
source. 

An  improved  type  of  hoisting  machine 
is  sii  >wn  111  I  Ig.  0  in  winch  the  win  hug 
drum  is  operated  bj  means  of  a  single- 
cylinder  engine,  the  crank  shaft  of  which 


FIG.    3.     WINDL  \ss    HOIST 

n   the   mines,   the   products 

in  some  parts  of  the  world,  coma 
the  surface  of  the  earth  on   the  backs    , 
natives.   Fig.  2,   who   climb  an   impro- 
cd  ladder.     A  step  in  advance  in  h 

was  the  windlass,  the  crank  being  op- 
ted by  man  power,  Fig.  3,  and  then 
ie  a  new  development  in  power  hoisting 
the  form  of  a  horse  attached  to  a  rope 
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1    MECHANICAL-POWER    HOIST 


FIG.    6.     SINGLE-CYLINDER    ENGINE-DRIVEN 


FIG.  7.     HOIST  DRIVEN   BY  VERTICAL   SINGLE-CYLINDER  ENGINE  FIrS 

FIG.  8.     HOIST  OPERATED  BY  DOUBLE-CYLINDER     ENGINE 


FIG-  L™T"™°1  E°,LER-    — —   ™-    'O.     DOUBLE-CYLINDER    DRUM    ENGIN! 


INDER    ENGINE    AND    WINDING    DRUM 


FIG.     II.      BOILER     WITH     ENGINE     DRIVING 
DOUBLE-DRUM     HOIST 


comber  ai,  n**) 
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gear    wheel,    the    drum    shaft 

ng  fitted  with  a  large  gear  wheel.     l"he 

IB,  "being  free  to  revolve  on   the  ilruin 

rotated    by    means   .>f   .1    friction 

own    between    the    drum    flange 

a  heel,  the   friction  being   thrown 

uid  out  by  means  of  a  hand  lever. 

■  >\\-  another  design  of  singlc- 
inder  hoisting  engine  which  is  of  the 
■ft]  type.  The  eccentric  is  screwed 
the  shaft,  so  thai  the  engine 
is  in  but  one  direction,  as  in  tl 
the  type  shown  in  Fig  0  The  opera- 
1  of   the    winding    drum    is    also   prac- 

1     same.      This    typt 
m  is  also   arranged    to   operate   with   a 

linder  engine  fitted  with   .1 
entric.    Fig.    8,    and    also    a    link    gear 
in  using  the  reverse  motion. 

isting   machine   is  also  arranged 
h   a    horizontal    double    engine. 


is  shown  in  1  i 

er  generally  differs,  according  to 

vice   to   which   the   engine 

Usually   the   boiler   is   smaller   in   compari- 
son with  the  engine  than   found   in 

plant  practice.   1  his  is  demand 

for    steam    is    for    short    periods    and    alter 
each    drain    of    -team    from    the    holler    it 


riveted      longitudinal 

in    lughl    are 
made    of    one    plate.      Some    build' 

the  scams  inside  and  outside,  the  idea  of 
calking  the  inside  seam  being  top 
moisture  from  getting  between  the  plates 

and    cat  ine    and 

holler     are     mounted     on     ti. 


10R1Z0XTAI.   DOUBLE  EXG1XE-PRIVEN 


FIG.    13.     BOILER,   ENGINE,   DOUBLE-DRUM    HOIST   AND  DERRICK-SW1NGI1 


FIG.    14.     GAS  ENGINE-DRIVEN    HOIST 


*,i  both  a  fixed  eccentric  and  link  mo- 
shown  in  Fig.   12.    These  1 

operate  with  steam  gen- 
<rtd  from  separate  sources.  With  the 
re  rsible-link  motion  the  drum  and  gear 
ar  keyed  to  the  shaft,  and  the  load  held 
in  any  position  by  a  suitable  band 
br  e. 

combination  boiler  and  engine  outfit 


has    a    chance    to    regain    what    has    been 

that  the  steam  pressure  remains 

tlly  constant. 

If    the    engine    were    operated    for    long 

intervals   with   a   load,    the 

usually     supplied     with     such     equipment 

would  be  found  altogether  too  small;  the 

boiler    is    of    the    ordinary    upright    type. 

Generally,  boilers  of  about  jtz  inch  diam- 


plate   and   a   pressure   of    100  pounds   per 
square    inch    is    generally    carried. 

The  outfit  is  termed  a  portable  hoisting 
engine  and  is  suitable  for  all  general  hoist- 
ing purposes.  The  disadvantage  of  a 
single-cylinder  hoisting  engine  is  that  it 
will  occasionally  get  caught  on  the  centers. 
In  the  type  shown  in  Fig.  <j  the  cylinder 
i-    fitted    with    cylinder    cod 

lultaneouslj  by  a  movement  of  a 

lever,  as   shown,  whi  tain  ex- 

tent  enables  the  operator   lo  get   the  cn- 

r  tile  renter  by  releasing  the  steam 

in   the  cylind 
A  durable  cylinder  friction-drum 
|i  r  are  shown  in  Fig 
gine   has   fixed   eccentrics  and   runs   in   but 
tion.     As  there  are  two  engines 
with    the   cranks    connected    to    tl 
crank  shaft  and  set  at  an  angle  of  OO  de- 
grees,   there    is    no    dead    center,    one    en- 
gine   nlv, 

1,       It    is,    therefore,    much    more 
e   for   general   purposes   than   the 
single  cylinder  hoisting  en. 

In      the      illustration      so      far      shown 

but      one      drum      has      hem      used.      For 

■.  ork  a  double-drum  arrangement, 

such     as     is     shown     in     Figs.     11     and 

r3,    has    its    advantages.      The    latter    also 


derrick 

d    herewith.    but    are 

gn  and  arc.  in 

mplicated    raa- 

«d     with 

ting   the  brake, 

has   taken    the 
engine   in    some    in- 
mpact  machine, 
double-drum  electric 
ith  swinging  gear  attached, 
drums  arc  frie- 
nd   reversible.      It    will    be 
ting  levers  are  placed 
n  enient  manner  for  the  op 
arc  generally  of  thi 
type  and  are  made  to  opi 
either  alternating  or  direct  current.  A  com- 
of  the  machine  shown  in    lit;.   15 
with   that   shown   in    Fig.    13   shows   the 


P<  >\\  ER  AND    I  III:  ENGINEER. 
Eneri>v  in  a  Steam  Boiler 

boiler  is  tint  an  in- 
stantaneous action,   but    a,  series   of   well 
but  rapidly  succeeding  operations. 
If  the  break  1  the  water  line, 

i     i-  possible  that   no  explosion   will   en- 
e  break   i-  not 
favorable    for    the    production    of    water 
hammer,  and  the  boiler  will  relieve  itself 
1  [  its  pressure  by  the  watet    issuing  out 
first      But  it  the  break  lie  above  or  near 
iter    line,    the    circumstan 
li   to  the  production  of  water  ham- 
1  a  violent  explosion  may  occur. 
'•  he    method    1  if    1  xplosion    in    n 
stances    seems    to    be    the    opening    of    a 
small  ori  int  where  tl  1 

b)    the    material    i-    ll  SS    than 

the  stress  to  which  it  is  subjected,  fol- 
lowed by  an  outrush  of  steam  or  water, 
,r  both;  the  "extension  of  the  rupture  to 

the   adjoining   parts   when   these   parts   be- 


EN     DOUBLE-DRUM      HOIST    AND    SWINGING 


nee  between  the  steam-  and 

• 

I 
shaft  meshing  with  r  on  the 

aft.     The   hand 'It 

•  r  can  keep  the  en- 
gine drum  and  rope  under  observation  at 
all  times.  The  drum  is  loose  on  the 
shaft,  a:  >n  clutch. 

when  running  idli 


the    increased 
■  Itich  the  bre:  made  puts 

upon   them,    tiiis   operation   being   so  sud- 
den that  1  wed  for 
inclosed  fluids  : 
Mid     the     boili  r     is     torn     \  i<  ilently     into 
fragments    and    distributed    far    and    wide 
rom  the  liberated 
water.     An   explosion    does   not   ensue   if 
initial    rupture 
sufficient  strength,  and  it  i-  prob 
i    01    'if  unless 
I    thi     boiler    is    quite    uni- 
1  to  sus- 


I  lecember  ji.  190 

I  1  mntl  of  gunpowder.     Mi 

in  a  steam  boiler  under  pressure  is 

tained  in  the  water  and  01 

small   amount  of   the   <  liergj    in  the 
Take,    for    instance,    tin     ca 
,  ontal  tubular   I"  lili  1 

and     having      100    cubic     fc 

water   space   and  80  cubic   feet  of 
pace.      I  he  water  n 

160  X  62.4  =  9084 

pounds,    and     the     steam     weighs 

80  X  0.3671  =  29.37 
1  1  iunds,      rhe   energj    in    each    p 
water  at    150  pounds   pre  -vine   tl 
be    liberated    In    explosion    and    1 
down  t"  212  degrees   Fahrenheit   is  11,8 
foot-pounds,     and     the     em  it 

pound    of    steam    at    the    s 

ds,       I  In-    total   ent 
in   the  water   is  therefore 

9984  X  11,823  =  118,040,832 
fi  1  it  pi  mnds,   and   the   total   cnerg 
sti  am   is 

29-37   X    134.521   =  3,950,882 
1"  .1  it  pounds.     The  enci  gi    in   tin 
consequently    less  than  4  per  rent  of 
in    the    water.      The    water    is    t 
dangerous     content  11  liler. 

total   energy  in  the  water  and   steam  i 

118,040,832  3,950,S82      =     121.1(01.7 

foot-pounds.      If    the    boiler    v.. 
10,000   pounds,    and    if   all    of    this   em 
»  ■  1     1  upended    in    an    explosion   in  | 
jecting   the   boiler  \  ertically,  thel 
ing    the     friction    of    the    air.    tl 
v,  ould  rise  to  a  highl  of  12.100  fei 
two     mi'li  The    fidelity    and    Casu 

New   York. 


reducing     tain   the  pressure,     i 

..dve   that   permits   a    rupture   and 

-  the  hand  lever  to  start  tl  against     a     general      disrupture. 

r    weight    di  tig  parts 

■     a    long 


friction    bra! 


n  ision  or  "burning" 
f   plate 

thinned     b  or     weakened     bj 

Tt    is    alwai  5   safer  to  1  led    crack,   may 

-      Then      be  the  occasion   of  a  plosion. 

available         The   energy    in   a 

and   may    thus    prevent  in  a 


[f    thi  of    a    dynamo 

motor    be    made    to    glaze    over,    it 
much    better    results    and    wear 
rapidly.      In   electroplating    dyna 

1      to   1 ppi  r   brushi 

count  it  is  more  difficul 
the  commutator  than  when  carl) 
are    employed.      According    to    the    B 

d,     the     follow  ing     1  ompo 
been   Pound  1    -  1  llent    foi    - 
mutai  plating  dynai 

four    ounces    of    caustii 
one   pint   of   water,  and   then  boil  and 
one    ounce    of    flowers    of    sulphur, 
until    the    sulphur    is    wholly    or   parti 
dissolved,   making    a    yellow  col 
tion :   then   add   lard    oil   and   boil  unt 

iadi       1  ool    1   add   a  mix 

:  tal  parts  of  flowers   of  sulphur 
graphite     very    fine,     or    thai     known 
electrotypi  1  -'  graphite    -until  a  thick  p 
i     produced.     This  is  applied  to 
mutator,  but  very  little  i-   nei  ded  I 
hi     desired    results. 


A    small    leak    in    a   boiler   ma 
tected  by  a   white  wedge-shaped  mark  n 
rivets  or  plate.  In  calking,  chali. 
wise  mark  all  the  leaf-    irst,  as  the  h  ■ 
mer    blows    may    destroy    1 
dm    1  ■  tin    leak. 
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3iping    Open    Feed     Water    Heaters 

Old  and   New  Methods  of  Connecting  Exhaust  Steam  Heating  Systems 
with  Suggestions  as  to  How  Unnecessary  Piping  May  Be  Eliminated 


refinement  has  reached  a  poini  where 
cr  advance  is  doubtful,  other  than 
Bement  in  minor  details  Many  are 
ig  their  attention   t"   othei 


tor  impi 
eration, 

that    this 

article  ' 


THE   OIL    SEPARATOR,  TEE,  VALVE   AND    .1 
STACK   OPEN 


U  Mi. SATED    Will 


■  ere  are 

small  for  the  purpose  for  winch  they  are 

for.     Again,     the    piping     is 
wronglj  r  the  heater  i 

in    a    faulty    position    in    relation 
boiler. 

A   Few  montl 
stack    and    cutoff-valve    heater 
scribed  and  illustrated   in    Power,  winch 

so     -illr  ' 

piny  and   thi  •  try   for 

it  thai  it  would  seem  that  a  few 
;  ition,    with    its 

heater,  would  be  pertinent  at  this  time. 

In     ordi  iry     re- 

sults    with     the     "1<1      type      of     open 
.n    "il    separator    I 

igh   it   was   ■  that    it 

could  be  used  for  vai  s  if  de- 

sired.   The  heater  also  required  a 
so  that    il 

feed-watei 

be  required  a  tee  and  a  valve,  a  trap  and 
:or.    which    cost    money   and    take 
ary  arrangei 

and  any 
arrangement  that  will  do  away  with  these 

inly   has    its   advanl 
would  have  the  disadvantage  of  requiring 
a  large  enough  heater  to  be  installed  to 

whole   ami 
than   that   requii 

it    would    not    he    • 
ever,  to  cut  such  a  hi 


Fir..     2.       HOW     THE     STEAM-STATK      HEATH 
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Colli  WatcD 
Pump  Supply 


F  G 

FIG.    3.     COMPARISON    OF     METHODS    USED    IN    PJ 


PING    HEATERS 


■P^    fiS 


a — IT 


W 


ORDINARY    ARRANGEMENT    OF    A    FEED-WATLR    HEATER,    RECEIVER,    OIL 
SEPARATOR   AND   FILTER 


an  installation  of  bypass  arrangi 
a    separator,    the    latter     should    liav 
capacity  sufficient  to  purify  the  maxim 
output   of  steam  from  the  1  n 
i;  may  be  called  upon  to  do  so  when  1 
heater    is    cut    out    for    cleaning    or 
pairs,  or  when  the  returns   from  the  hi 
in.tr    system    come   back    so   hot   that 
do  not  condense  any  of  the  exhaust  Sti 
!  liagram    P   shows   how   the    same   r< 
can    be    obtained    with    the    new   typ< 
heater. 

Taking  up  the  commercial  end  of  u  f 
exhaust  steam  in  connection  with  heal 
a  view  of  an  installation  is  shown  in 
4     which     is     an     ordinary     an. 
of   closed   heater,   oil    separator,   recti 
filters   and   piping,    in   all   taking   up  1 
siderable  space;  in  fact,  some  open  hi 
auxiliaries    occupy    about    as   mil 
as   the  heater,   as  shown   at   G,    I 
which  is  shown  a  combination  of  oil 
arator,  muffler,  tank  and  fed  water  he 
as  sometimes  installed.     The  piping  is 


for    cleaning    while    using    the    exhaust- 
steam  heating  system. 

In  Fit;  2  is  shown  an  arrangement  by 
which  the  difficulty  of  bypassing  can  be 
overcome.  Sketch  A  shows  a  common 
i  bypassing  an  open  heater,  while 
B  shows  how  all  the  above-mi 
features  are  obtained  in  the  new.  heater 
and  in  a  less  expensive  manner.  Sketch 
how  the  arrangement  of  A  may 
be  simplified  and  improved  by  the  .addi- 
tion of  an  independent  oil  separator,  to 
prevent  oil  getting  into  the  heating 
This  will  be  an  additional  expense,  how- 
ever, hut  with  a  steam-stack  and  cutout 
heater,  shown  at  D,  the  expense  of  in- 
stallation is  decreased  and  a  more  pre- 
sentable piece 

require  much  observation  to  note  the  re- 
of  pipes   and   fittings,   as   well   as 
the  increased  ease  and  convenience  of  op- 
eration. 

Sketch  E,  Fig.  3,  is  an  improvement 
over  the  method  employed  at  C.  Fig.  2, 
but  a  preference  tee  is  required,  in  order 
that  the  heater  may  always  receive  suffi- 
cient steam  to  heat  the  feed  water.  In  such 


I   L.  To  Atmosphere 
J*\    ^JIict_rTeoetire  Vejrc 

To  Betting  SriUm 


5.      CONNECTIONS     OF     SPECIAL     HEATER 
AND    RECEIVER    TO    GRAVITY-RETURN 

SYSTEM 


STEAM-STACK     HEATER     COHHK» 
)     \    PAUL    VACUUM     HEATING 
SYSTEM 
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irk,  but   such  an  ar- 

ingcmcnt  ilofi  not  provide   for  any   sep- 

1    oil   when    the   muffler   tank   is 

The   arrangement    shown   at    // 

saving  of  space,  cost  of  piping 

1  ation. 

5   is   shown   ;i   common   method 

•   connecting    an    old    type    of    Cochrane 

ich    as    is    designed    to   be    used 

th    a    beating    system;    the    method    of 

ping    the    beating    system,    which    is    in 


system  of  steam  heating,  with  a  Cochrane 
steam-stack   and   cutoff-valve   heal 
nected  in.    This  heater  performs  the  func- 
tions  of   feed-water   heater,   return   tank. 
independent  oil  :rap  and  raw- 

water  regulator.     In  this  system  a  pump 
mployed   to  draw   the   .iir 

from  the  special  air  valve  attached  to  the 
radiators,     [f   the   exhaust    steal 

should  at   any   time   be  too  little 

to  maintain  all  the  radiation  sun 


-1  •      ''  ""*    (.  ,»iTM  itr.,t  IUJ... 

taf  Valrt  to  UmiIbc  M*U.        &, 


n  -.     v 


Zimnf,  firaa  * 

Fir,.    7.     VAN     AVKFX    SYSTEM    OF    STEAM     HEATING 


gravity-return  system,  is 
shown.      It    is   evident   that   the   ex- 

t  steam  from  the  engine  and  boiler- 
pump,   which   exhausts   into   the   en- 

s  exhaust  pipe,  enters  the  beater  in 
a  manner   that   some   of   its   heat   is 

tied  to  the  incoming  cold-water  sup- 


temperature  of  J12  degrees  Fahrenheit, 
the  heating  system  and  heater  act  as  a 
vacuum  condenser,  thus  diminishing  the 
back  pressure  on  the  engine,  causing  it 
to  run  umler  a  vacuum  down  to  the 
■educing 
valve  admitting  live  steam  from  the  boil- 


-^  Primary  Primary        StoeniMXJ 


■  -  ImpalM  Ch<ek  Til 

"•    S.      HEATER    PIPED    TO    A    DONNELLY 
POSITIVE      DIFFERENTIAL      HEATER 
SYSTEM 


HFATER     PIPED    TO 
HEATING   SYSTEM 


.  .v.  r. 

SIMONDS 


P  and  that  the  feed  water  is  taken  from  er  comes  into  action.  The  water  of 
th  lower  portion  of  the  heater  and  re-  condensation  returns  by  gravity  to  the 
«er.      The    returns    from    the    heating     heater   in   the   ordinary   manner,   and   the 


•J  .'m  also  return  to  the  heater  at  a  point 
wire  it  is  again  reheated  by  the  incom- 
ini  exhaust  steam,  which  after  doing  its 
w'<  in  the  heater  passes  up  the  vertical 
(*.ust  pipe  and  part,  or  all,  is  diverted 


vacuum  pump  is  called  upon 

to  deal  only  with   such   air  as  may  enter 
in  the  pipe  line  or  radiators. 

In  Fig.  7  is  illustrated  the  Van    \tiken 
system    of   steam    heating,    but    the    func- 


t°  le  heating  system,  or  allowed  to  es-      tions  of  heating  the  feed  water  and  sepa- 
ca'  to  the  atmosphere.  rating  the  oil  of  the  trap,  return  tank,  etc.. 

Fig.  6  is  illustrated  a  Paul  vacuum      are  proformed  by  a  single  unit— the  stcam- 


stack   heater.     In   th 

pump  handles  both  the  air  and  return,  and 
in   such  a  system  it   1-   usuallj    m 

Id  n  ati  r  to  in  01  der 

le  the  pump  to  bandit  tin 
Another  application  oi  tins  type  of  heat 
er    is    shown    111    Fig.   8,    which    ill 
an  arrangement  of  the  Donnelly  positive 

tial  system,  a  1 
ling  valve  or  pi  alvt  be- 

ing placid  at  ./   in  the   Miction  hi.. 

vacuum  pump.    With  this  arrangement  it 
■  1    use    a    simple    valve    op- 
erated bj  gra\  ity  for  controlling  I 
flow    of  water  and  air  from  the  r;i 

Another  system,  the  Simonds,  is  shown 
tliarity  about  this  sys- 
tem is  that  a  primary  and  secondary  set 
of  radiators  are  used.  The  primal 
ators  radiate  the  heat  given  off  bj  the 
steam    in    condensing,    and    the    hoi 


FIG.    10.     APPLICATION    OF    STEAM-STACK 

HEATER    TO    A    PROM  HALL     HEATING 

SYSTEM 

then  passes  through  a  special  controlling 
I  .  where 
the  water  is  cooled  from  a  steam  tempera- 
ture down  to  some  lower  temperature  at 
which  it  can  be  handled  by  the  vacuum 
pump  without  trouble.  This  does  away 
with  the  necessity  of  introducing  cold 
in   the   vacuum   pump. 

The  application  of  the  steam-stack  heat- 
er to  a  Rromhall  heal  shown 
in  Fig.  10.  and  illustrates  the  simplicity 
of  pipin.  ti  m  which  i 
simple  gravity-return  type,  with  a  manual- 
ly contn  it  the  inlet  of  the 
radiati 

The  illustration  shown  in  Fig.  II  is  a 
reproduction  of  a  layout  of  a  ' 
system  of  heating,  as  illustrated  in  a  paper 
read  before  the  American  Society  of  Heat- 
ing and  Ventilating  Engineers.  Fig.  12 
shows    the    same    system    when    a    steam- 
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In  compari 

lir   and   return 
pump. 

The    application     of    the     steam-stack 
)    a    hot-air-blast    heath  I 

ventilating   out 

The  separator  on  the  heater  removes 
the  oil  from  the  exhaust  steam  used  in 
I'.e  hot-blast  coils,  and  the  heatei 

nsed   return. 
jg]  irding  tl  e  pip- 


K,  ceivei  1  '<•  »ure 


I  t  11    KW  <  n  >l> 


That  theory  and  practice  do  not  agree 
on  the  subject  of  the  best  recch 
~ure  for  compound  engines  is  thi  beliei 
of  many  enginei  -  [I  has  been  noticed 
that  a  slight  variation  in  the  receiver  pres- 
i  suits  in 
marked  changes  in  action,  and  thai  re- 
ceiv<  r    pressure    win    :  to   be    the 


Tin-  temperature  rang<  li 

should    lie    approximately    equal     n    I 
tn  minimi  te  n  lind<  r  condensation. 
also  desirable   to   develop   equal   worl 

j  Under   for  mechanical   n  a  n  m 
though  this  point  is  n  I 
it    (In.  -    in  ii    affeel    tin     ■■  i  '  iin  'Hi      of : 

i     linder 
usually  ■  thai  all  ol   tin  sfl 

ditions  are   approximate^    fulfilled  at   • 
mal    load    w lien    i1 

adjusted       Hence    the 


FIG.    11.     ORDINARY    ARRANGEMENT    OF 

R    HE  \TING    - 


SAME  SO      -     I     "ill 
STAI  K      BEATER 


ter  heal 

■  tain    thing    to    bear    in 

if  arrangement   when 

ices    i  lie    first 

-    that    the    air 


nomical  in  pi  i         in-  quite 

different  from  thai  which  theory  requires. 

i -<  m    why 

mswer    bftener 

Li  r\   i  xplanation.    T  propose 


■    -HiK     HEATER    API'I.IEIi    TO    A    II 


and  water,  which  are  both  heavier  than 
steam,  can  run  in  of  the  sys- 
tem or  heater  by  gravity,  without  inter- 
ruption. 


A      horizontal  tubular      boiler 
never   be    fed    at    the    front    and    bottom 
under   the   tubes,  as   the   sediment   in   the 
feed  water  will   settle  on   the   pl.t 
the    fire,    and    burning   of   the    metal    may 

Moreover,  when  the  boil-  I 
at  the  front,  the  sediment  will  settle  down 
so  far  from  the  blowoff  pipe  that  blowing 
off  will  not  renn  ve  it. 


nne  the  matter  carefully  tn  detei 
mine,  if  possible,  whethi  r  theory  and  prac- 
tice really  disagree.  Looking  at  the  sub- 
ject first  from  the  theoretical  point  of 
view,  the  receiver  pressure  should  be 
i  little  drop  in 
the  high-pressure  cylinder  at  the  end  of 
tin  stroke,  as  in  thi-  way  loss  due  to  un- 
resisted expansion  i-  avoided.  In  a  fric- 
tionless  engine  the  drop  should  be  zero ; 
actually  there  should  be  some  small  drop, 
enough  to   furnish  a  driving  force  at   the 

'lie   stroke   equal   to  the   frictional 
nee  of  the  engine. 


I 

rule   that    the   receiver   pi 

show   hul    little   drop,   and   the 

ii.  -I      i-     an     imlii  .ill  ir     ih. i 

fn  in    the    high-pressure   o  Under. 

Tin-  sounds  \  ery  well  hul   the  (H 
engineer  notices  something  whii 
him.     lie  is  operating,  lei  us  say,  a  pi 
ing  i  ngine  with  a  steadj   li  iad  anil  a 
cutoff   in   tin1   high-pressure  cylinder, 
disi  o\  ers    that    when    tin     recei 
sure    is   carried    lower   than   thai 
the    theoretical    rule    the    pump 

speed,     'lilt-  gage  mi  the  delivery 
slum's  a  greater  pressure,  hence  thi    i 
is  doing   more   work   in   each   sti 
mil   am    change    in    tin- 
pears  to  be   an   improvement   in   ' 
omy     of     the     engine,     brought      ll 
violating    theoretical    rule? 
ceiver  pressure.     I  will  mention 
example,  that  of  a  CTOSS-cmnpmiinl  < '< 
engine  with  a  tlyball  governor  wh 
I  mis   the   cutoff   in   the'    high  pri 
indcr.      The    points    of    n 
sion   and  admission   are   fixed   in  both 
inders,    while    the    low   pre    sun     cuto 
adjustable   by   hand,   allowing  a   vari; 
in    the    receiver    pressure.      The    opei 
discovers     that     when     running    undi 
steady    load    with   all    conditions   unif 
lowering  the  receiver  pressure  b 
required   by    theory    results   in   a   resp 
by    the    governor    with    an    earlii 
The   logical    conclusion    seems    to  bi 
there  is  a  gain  in  economj 
power    is    developed    by    using   an 
cutoff  in  the  high-pressure  cylinder 
illustrations  point  to  the  same  result  v" 
the    receiver    pressure    is    carried    1    r 
than    the    theoretical    rule,    namel 
work    from   a   given   amount   of   ■' 


ember  -'' 


R  AND  1 


am  iu  the  cylinder  at  cutoff  may 

I,  for  purpos  ig,  into 

I  irst.  that   which   remained 

,'linder   when   the  exhaust    valve 

d  the  cushion 

taken 

~.ir>    in  addii 

fill  the  cylinder  with  dry 

hird,  the  steam  which  \\ 

a   film 
^^Ber  on  the  surf.:  -  lis  and 

•  these  three  quanl 

i  *ity  i  -i'  drj   steam,  using  pri 

■    r    dia 
rhe   third   cannot   be   calculated, 
known  that  considerabli 

■  I  on  the  in- 

-tr.'ko.     This 
times    called    the    "i 

fference 
m  actually  used  and  that 
the-  indicator.    The  mag- 
missing  quantity"  is 
•>cr  cent,  of  all  the   steal 
g   on   the   sin-eel.   ratio  of  expan- 

lefinite  calculatii  n  of  the  amount 
-cam    is    not    feasible,    its 
with  the  receiver  pressure  may 
1 1  ceiver  pres- 
the    temperature    r; 
pressure    cylinder,    hence    it    in- 
c  initial  condensation  item.    The 
wcring  the  receiver 
is.    therefor 
nsumption   through   the   increase 
r,  low- 
receiver   pressure   increases    the 
nsumption   through    it 

am,   and   this   item 

•  mere  exact  calculation. 

an  example  how 

can  be 
^^^Hd,  and 

^^^He  in  the  receiv  Take 

lata  : 
Lei   of   high-pressure   cylinder.    12 
clear- 

•ne-quarter  of  stroke;  compres- 

iver  pressure,   30   pounds  abso- 

nsi 
iiere    the    val 
: 

in  the 
nd  by  hand  in  the 

with    the    receiver 

.  the  den-it- 

:  les  to  he   O.0735.   the   volume  is 
he  0.512  oil  ■  com- 

Iietrins   and   the   prod 
'iich  is  the  weight 
■nhe  clearance,   or   the   cushion    steam. 


ylinder  at  thi 

which  is  the  weight  of  dry 
dated. 
For  th 

■ 
steam.      Subl 

the    de- 
ceiver pressure. 

n  s  that  the  di 
used   i-  when   the   re- 

ceiver pi 

than  when  carried  at    15 
Of  course  the   incre  nsump- 

tion will   result  in  more  work  bein 
as    i<   proved   by   the   indie  I 

I    which   is   1 
well   known,   namely,   that   the   work   done 


1 
SHOWING    DIFFERENCE.    IX     - 

pends  on   the   cutoff   in   th< 

cylinder  as  well  as  the  cutoff  in  1! 

cylinder.     The  statement  in  text- 

n    the    steam  that    the 

high-pre- 

of  the  engine  while'  tl 
off    determines    only    the    pi 

ne  in   each  cylinder.     Thi 
ment    di 

fact  that  nay  vary- 

as  much 
in  the  I 

; 

t  at  the 
-ies  the 


\olutn. 

in    the 

liich  he- 
Kan    this 

■ 
hut  maki  it  to  jn- 

the    amount    of    work    don 
in    this    theory    and 

The     i 

from  In-  .   an  in- 

in    the    work    done,    through    the 
medium  of  the  engine  governor,  1 
not    tell    whether    the    incn 

ing    the    recei  1 

increase  in  tl 
sumption.     The   final  matter. 

fully    made    trials    w| 
sumption   is  measured,   run  at  vari 
ceiver  pressures  with  mditions 

would  furnish  data  to  settle  the 
whole  matter  definitely.    Meanwhile  it  may 
- 

Any 
will  tner 

■ 


' 
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1  >ecctnher  _■  i,   U)0£ 


Cracks  in  Longitudinal   Boiler   Seam; 

W  by  Some  Seams,  Both  Lap  and  Butt,  Crack  While  Others  Do  Not 
A     New    Explanation    of    the    Action  of  Boilers    under  Pressure 


B     Y 


J     E 


R 


It  has  been  open  I  whether 

:ribed  to  the  formation  of 

ins   in   lap  joints  is 
correct!} 

lief  that  such  defects  are  produced 

on   account  of  the  lapping  of  the  plates, 

which   causes   the    tensile    strain   at    right 

the  seam  to  produce  a  bending 

in    the    plate    with    varying   boiler 

-    which    would    finally    result    in 

rupturing  the   material,   the    action    being 


the  lap  would  be  a  complete  euro  for 
this  class  of  defect,  and  one  State  has 
passed  laws  prohibiting  the  use  of  lap 
joints  for  boiler  construction  except  with- 
in  certain    limits. 

That  the  mere  lapping  of  the  plates  is 

not   the   only   factor  in  producing  cracks 

ams,   would   appear  to  be  amply 

by  the  thousands  upon  thousands 

ns  of  this  form   which  havi 

long   years    of    service    without   any    indi- 


was  described  in  the  November  30  iss.' 
It  would  seem  from  this  record  that  * 
r.bolition  of  the  lap  seam  would  not  A 
tirely  prevent  the  further  formation  f 
such  cracks,  for  it  must  be  remembe  I 
that  these  defects  generally  require  ■ 
or  more  years  of  service  to  develop,  ;  I 
the  butt-strapped  form  of  seam  has  4 
been  generally  used  in  boiler  construct  t 
iifficient  length  of  time  to  definil'l 
determine   if   it    is   to   be   as   readily  S 


ESTED     EXPLANATION     OF     THE    FORMATION    OF    CRACKS    IN"    LONGITUDINAL    BOILER    JOINTS 


assumed  to  be  the  same  as  is  produced 
in  a  piece  of  wire  or  strip  of  metal  which 
may  be  broken  by  repeatedly  bending  it 
back   and    forth. 

Fig.  1  illustrates  the  deformation  that 
must  tend  to  occur,  when  a  tensile  strain 
is  applied  to  a  lap  joint,  .but  no  investiga- 
tion seems  to  have  been  made  as  to  the 
extent  of  the  deformation  under  working 
loads,  or  to  the  movement  that  v 
caused  by  the  usual  variations  that  might 
ted  in  the  steam  pressure  under 
working  conditions.  It  has  been  con- 
tended by  many  engineers,  that  the  sub- 
stitution   of  the   butt    form   of   joint   for 


cations  of  defects  developing,  while  if 
the  lapping  of  the  plates  is  the  sole  cause 
it  must  have  been  present  in  all.  An- 
other indication  that  the  mere  lapping 
of  the  plates  is  not  entirely  responsible, 
is  the  fact  that  butt  joints  have  failed 
in  a  similar  manner.  On  page  220  of 
the  January  26  issue  of  Power,  there  is 
a  description  of  the  failure  of  a  butt  joint 
given  by  T.  T.  Parker,  chief  inspector  of 
for  the  Fidedity  and  Casualty 
Company,  who  states  that  this  was  the 
third  instance  of  such  a  failure  to  his 
knowledge,  and  since  this  time  a  fourth 
has  occurred  in  Torrington,  Conn.,  which 


ject  to  such   defects  as  the  lap  form 
not. 

The  writer  has  given  the  subject  c 
siderable  thought  and  would  like  to  1 ' 
pose  a  modification  of  the  present  the 
of  the  formation  of  these  cracks  wl  > 
will  apply  equally  as  well  to  the  1  < 
form  of  joint  as  to  the  lap,  and  will  ■  ' 
explain  the  erratic  nature  of  such  f  - 
ures.  To  illustrate  the  idea  that  I  I 
endeavoring  to  explain.  I  will  make  e 
of  Fig.  2  in  which  A  represents  a  ' 
spring,  fastened  rigidly  between  ' 
blocks  B  which  are  nailed  to  C  so  •' 
the  spring  presses  up  against  D  whid  I 
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ilso  fastened   rigidlj    to   C.     The   end   of 
9  is  arranged,   so   that    /:'    forms 

I   the  movement  of  the  end  of  the 

downward.      1:    a    chain 

to  the  outer  end  of  .(  and  a  weight 

rig    en    the    chain,    it    will    tend    to 

spring   downward.     It   is   evident 

movement  of  the  spring  will  occur 

ntil    the    weight    applied    to    /■'     exceeds 

ce  with  which  the  spring  is  press- 

sainst  D;  also  that  when  the  pull 

is   sufficient   to   cause   the   spring   to 

iwn   against   I  further 

in   the   weight   on   the   chain   will 

no     further     movement     in     the 

If  the   spring  is  assumed   to   be  press- 
against    D   with    a    force    of   20 
and     a     weight     of    21     pounds 
it    down    against     E,    then    only 
in     the     weight      If'     between 
'.      21      pounds      can      cause      a 
nt    in    the    spring    .  I.    and    varia- 
ble weight  above  or  below  these 
would     be     without     effect.     The 
riter's    idea     is,     that     practically     these 
nditions   exist    in   boiler    joints  of 
:  kinds   which   crack   or   tend   to   crack, 
nner  commonly  described  as  lap- 
icks. 

ends  of  the  plate  are  not  formed 

the  curve   of   the    shell   before   bolting 

.  with   either   form  of  joint,  they 

as  illustrated  to  an  exaggerated 

Fig.    3,    and    after    riveting    to- 

ey  would  assume  a  form  more 

like  that  illustrated  in   Fig.  4.  the 

s    showing    the    true    cylindrical 

Riveting   together   joints   as   illus- 

1   Fig.   3,  produces   strains   in   the 

:ir  points  ./.  Fig.  4,  correspond- 

the  initial   strain   in   the   spring  A 

2,  and   it   requires   a   certain   ten- 

tn  on  the   shell   to  overcome  this 

itial   stress    in    the    sheet    and    produce 

1'vement   tending   toward    a    true   cylin- 

irm      After    this    point    is   passed 

:  ther  one  is  reached  at  a  higher  pres- 

s  e  where  the  cylindrical  form  has  been 

lly  obtained,  and  further  pressure 

1  the  shell  does  not  tend  to  produce  a 

tinge    of    shape    or    movement    in    the 

In  the  lap  form  of  seam,  the  effect 

c  the   movement   is   concentrated   along 

l    outer  line  of  rivet  heads,  on  account 

e  their  being  so  close  together  that  they 

nd  the  sheet  rigid  up  to  this  line,  in  the 

s  le  manner  as  the  spring  .1   in   Fig.  2 

i-upported  rigidly  by  the  blocks  B  up  to 

tl  upper  edge  of  these  blocks.     In   the 

ot  form  of  joint,  the  span  of  the  rivets 

"  the   outer    rows    is    so   long   that    the 

h    of  greatest    stress    may    run    inside 

tl  line  of  the  outer  edge  of  the   rivet 

hds. 

is  the  writer's  opinion  that,  in  every 
lade  up  as.  illustrated  in  Fig.  3, 
"  e  are  two  pressures,  more  or  less 
el  rly  defined,  between  which  movement 
Pfche  sheet  will  take  place,  and  when 
"i  working  pressure  happens  to  lie  with- 


in  this   range    (and 

if  the  range  should  happen  to  ! 

all    conditions    are    ripe    lor    the 

sheet 

and    re- 
quires   practical     demon  str; 
commonly   accepted    ideas 
formation  of  lap  cr 

5,    and    their    truth 
demonstrated    practically    to    the    writer's 
knowledge.      The    theory    here    given,    as 
previously     stated,    will     account 
-   apparent   in  such    failure 
oiler     may     bj 

I  ach   containing   mati  1 1  tl  of  the 
same  quality   and   all   apparently   alike  as 
1.    and    one    may    fail 
while  the  others  show  no  si^u-  of  di 

The  theory  given  can  account  for  this 
from  the  fact  that  two  conditions  must  be 
fulfilled   to   produce  a  crack. 

1.  The  joint  must  be  out  of  truth  due 
to  the  method  of  laying  up  the  seams  as 
illustrat 

-.     The   tensile   stress   produced   in   the 
shell  by  the  average  working  steam  pres- 
s-ire,  must  be  sufficient  to  overc 
initial  stress  at  the  points  A,  Fig.  4.  tend- 
ing to  keep  the   shell  out  of  round,   and 
not  enough  to  keep  it  a  true  cylinder,  as 
illustrated   bj    the   light  lines  in   Fig.  4. 
Tt    has    been    suggested    editorially    in 
Power,    that    the    Government    make    ac- 
curate tests  to  determine  the  actual  con- 
existing    in    boiler    joints    under 
working  conditions.     It  would  seem  that 
such  tests,  properly  made,  would  not  only 
throw   considerable    light   on   the    subject 
but   would    possibly   locate   definitely  the 
such  cracks,  so  that  in  the  future 
boilers  could  be  designed  and  built  along 
:  would  he  known  to  obviate  such 
defects  instead  of  our  having  to  grope  in 
the  dark  as  is  now  the  case. 

It  would  appear  to  be  a  measure  of 
prudence  for  the  insurance  companies,  or 
others  who  are  responsible  i 
of  boilers,  to  measure  the 
shells  at  the  joints  to  determine  any  varia- 
tion from  true  cylindrical  form,  and  pos- 
sibly to  prescribe  some  limit  for  such 
variations  beyond  which  boilers  would 
not  be  accepted  as  fulfilling  the  require- 
ments of  good  workmanship. 

The  writer  does  not  wish  to  have  what 
he  has  said  construed  as  advocating  or 
defending  the  lap  form  of  boiler  seam, 
but  he  does  believe  that  some 
should  be  made  to  definitely  locate  the 
cause   of   the   so-called   lap-joint   crack. 


Valve  Fifty-eight   Years  in  Service 

valves     will     remain     us.  I 

while  other-  will  he  ruin© 
steam    is    turned    on,    during    the   process 
of    pipe    fitting.      The    construction    and 

tUI  h   to  do  with   its 
life,   therefore   a    valve,   in   order    : 
>ts     purp  eight     years,     must 

have    been    made    of    honest    material    and 
workmanship,  and  have  been  free 
from    abuse    while   in    sei 

Such  a  \al\e  is  illustrated  in  the  accom- 
panying  illustration    1 
graph    of    the    valve    after    being    ri 
from    thi 

ii  ade  ii>    Mi  1  and  was 


A  good  feed-water  regulator  will  pro- 
long the  life  of  a  boiler  by  averting  the 
set  up  by  the  continual  varia- 
tion of  the  water  level,  which  almost 
necessarily  occurs  in  hand  feeding.  Tt 
will  also  obviate  the  dangers  of  high  and 
low  water.  Such  a  device,  however 
be  frequently  inspected,  and  should  never 
become  a  substitute  for  care  and  watch- 
fulness on  the  part  of  the  attendant. 


VALVE     FIFTY-EIGHT     YEARS     IN     SERVICE 

in  service  h>r  fifty-eight  years  in  the 
boiler  room  of  the  Girls'  Home  of  Refuge. 
Philadelphia,  Perm.  It  was  used 
steam-line  system  under  a  working  pres- 
sure of  65  pounds  per  square  inch,  and  is 
even  now  in  good  condition,  save  the 
bent  valve  stem,  as  shown.  The  valve 
has   nevei  aired    and   was   only 

replaced   when    larger   piping,   carrying   a 
higher  re.  was  installed. 

We  are  indebted  to  Frank  Barry,  of 
the  Chapman  Valve  Manufacturing  Com- 
pany, for  the  data  and  photograph. 

The    portion    of   the    feed    pipe    in    the 
by  stout  wires 
from    the   braces   and    not    1 

11  or  across  the  tubes.  Tubes  are 
sometimes  cut  through  by  the  continual 
movement  of  the  feed  pipe  upon  them, 
due  to  the  pulsations  of  the  feed  pump. 
The  pipe  should  be  put  together  in  sec- 
tions so  that  it  may  be  removed  and 
cleaned. 


'<  i\\  i-.k  and  nil-:  exgi: 


December 


i,  1909, 


of  a   "  Trouble  Man  " 

1  ■  i.p 


a  in."     And    in 

is    the 
the   part 

.....        .       -        .,,.,.- 

on   the 
■  p  ui   ;  .-  ndi  nsinj 

:  •■ 

["he    con- 

pe,  and   it    was 

with  difficulty  that  a  vacuum  of  25  inches 

• 

1    water    was    below 

I  he    trial    dia- 

-  shown  in   Fig.   1.     It  will 

■ 

■ht   downward, 

e    that    at    this    point    the    exhaust 

and  steam  is  blowing  right 

y  in  the  high-pressure  cyl- 

•  at    the    most 
critical                          the    pressure 

and  the  crank  is  approach!! 

•  in  the  high- 
cylinder  must  lie  made  up  in  the 

cylinder,    and    as    a    result 
I 

the   engine    to 


IIICU-  AND  LOW-PRESSURE  DIAGRAMS 
i  MENT 

i  amount 

work  on  the 

II 

is  amply  large   for  the  load  the  engine  is 
nser  was 

the  inj 

vard  the 

the  vah  the  dia- 

grams   shown    in     Fi| 

minute 
and   the   openii  m   valve 


at   jo  i:  :i   to  the 

■  f  the  engine,  a  1 
lade    in    the    firing 
el  burned,  the  load  on  the 
same. 

mg    the 
nt  salary  of  J.15  per  month.    The 
"old  man"  said  that  he  was  trying 
ngineer,  and  that  it  was 
fault  that   he  did  nol  I te  was 

willing    I  man    $0  1    per 

month    to    run  I"    extra 

expert    work   in    keeping   tin 
the    mill    in    repair.      1    said    nothing.    but 
wondered  how  long  it  would  take  him  to 

ineer  who  v. 
iqit  tin  offen  '1  under 

the  conditions  nai 

1  lere   is  an   U]  '    til    which    it   COSt 

ney  to  install.  The 
engine  ami  auxiliary  apparatus  should 
have    the    attention    and    . 

igineer.    Instead  of  having 
man    in   charge    at    a    fair   price,    the    plant 

Ig     butchered     by     an     in 
pending  the  di 
gineer"  who  would  be  foi  1  em  ugh  to  ac- 

:  |01  If     P 

After  the  work  of  he  valve 

setting  was  finished,  I  was  asked  to  give 
my  attention  to  repairing  a  K 
lubricator,  that  would  not  feed.  Just  what 
ig  the  valves 
1  uin  d  an  ex  - 
amination  to  determim       1 

f  the  lubricator  from 

:    the    pump    and 

oil  reservoir  to  the  oil  tank  for  tin-  pur- 
pose of  emptying  it,  so  that  it  could  In- 
cleaned  up  for  examination.  As  I  went 
to  pour  out  tin  oil,  a  lump  of  dirt  as 
-t  went  "plunk"  into  the 
tank.     That  v.  lite   oil   Feser- 

V.  ir   had    ■■-■•'    been    cleaned    for    so    [1  mg 
that     dirt     had     accumulated     in     il     until 
11     to    the 
pump     plungers     had     become     entirely 
oil    could 
get  to  the  pump.     The  engineer  said  that 
it   like  tin'  kind   of  lubricator,  as 
there   wa  1  to  tin  m."      1  [e   pre- 

ferred the  old-style  lubricator 

!    r.     I    did    not 
venture   an   opinion    as   to   how   any   lubri- 
1     feeder 
when    stopped    up    with    dirt,    and    any    of 
them  will  it'  111  t  git  en  a  1  li  aning 
•  ally. 

or     lo     examine 

ra(    r     in     an 

'      for    some 

k  up.     The  engineer 

said    that    it    ' 

picking  up   si  iwly,  and  tha 

f    the    ex- 
citer in   order  to  ba- 
the remedy  had   fail 

1  went  about  ai  II  ti  rminals, 

and  all   connections  that  could  afl 
exciter  or  the  generator,  and   everything 
1     dirt.      1    had 


aln  adj    in  itici  d    that    the    0  unmi 
-  iter  was  dirty,   in 

of    cl 
.li  lh   by   tearing   a   piece    from   a   li.mdki 
chief,    and    wrapping    il    about    a    piece 'j 
«  1  n  .il  '1  immi  1  the  purpi  ise,  ; 

(1   engine   oil  a] 

applied    this    li  1    tin-    .  1  immutator    of    t 

.  xciter     to     li  oscn     the     dirt.     :  11  1     tli 

d    it   1  -II"    w  illi    the    dry    side    of  11 


1    had    hard!  -  'I    in   t 

las)    part   of  the  work   win  11    up 
.    and   the   machine   was   at 
nici  ly  as  you  pi 

I  hopi  1 '  1  the  day  when  a  pi 
tical  and  universal  license  system  will 
in  force,  so  that  it  will  nol  act  to  haiui 
il  men.  hut  will  act 
<  ho  are  unlrn 
worthy  and  incompetent.  Such  will  t 
•  inly     pn  itect     the     inci  nip   lent 

it    ignorance,  but  \ 
ployei    from   the  danger 
which    1  i  -     folh     often    h  ads    him    to   ■ 
himself  and  hi  -   pn  >p<  rt\ , 
il    and    helpli 
«  ork  fi  ir  him  to  earn  a  In  ing. 


In"  the    discussii  m    of    a    paper    at 

other  evening,   W.   S.    Rryan   recalled  1 
:  1-     Varrow   had   mad 
\  .riic.il.      triple-c:  p 

rl  I  ui  [)laced  alo 
side  if  a  link  '  ngini  for  a  torpedo  b 
workin  mie     indicati  cl 

I  'Iioti  11  raph  -     -  if 
pnl  di  -! 

cliff ei  of   the   t 

The   little    -  only  al> 

ith  tin  rer  one. 


In  T/ii'  j  r if  ] 

mated  that  ll 

I  -..  of  which  .'- 

- 
1 
;e     yield     of 
I ) ;  1      feet    in 
cubic     feet     in     ion.       During    the    sa 
cl  the  pn  poi  1  ii 
ired    from    thi 
cut.     In    fifty-four   years   it    incn 
money    n  turns    from    an 

fold,       -  I     toda\     tl 
are  in  a  better  condition  1 
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POWER  AND  THE  ENGINEER. 


\  Transmission   and   Recording    Dynamometer 

Automatically     1  races    a     Record     of    Torque    in     Inch-pounds    and 
Number  of  Revolutions  from  Which  Horsepower  b  Easily   Computed 


BY         JAMES 


W 


HUGHES 


kinds   and    styles 

numer- 
al multifarious,  that  one  would  he 
>  believe,  on  first  thought,  that  this 
hackneyed    subject    for    a     technical 

t,  after  many  years' 
experience    with    a    vast    nun 
»s    kinds    of    dynamometers    I    have 
to  the  conclusion  that  98  per  cent.  of 
have  thoroughly  tested  >>r  calibrated, 
lot  worth   the    I  ice  they 

up.     It  is  s 
>ed  from  an  average  dynamoi 

means  as  reliable  as  a  shi     ■ 

experienced  engineer, 
der    these     circumstances,     while    in 
t  of  experimental  work  for  a  former 
>yer.    I    -.rely   felt   the   need   of  a   re- 

■Bwer-measuring  machine  or.  more 
ially.  some  relial 
■atically  record  the   torque  produced 


■  rake  dynamometer,  whii  : 

as  to  make  them  utterly  unreliabli  . 

ne\  er  been  1 
the  auth  the  sub- 

I    have 
been  .  tain. 

Ii  t  us  take  the  case  of  an  ordinary 
■  .ke  dynamometer :  >  • 

pes    and 

20  per  cent,  efficiency.      The  ridic- 
he   results   required 

j  ma   was 

lved  until  one  day,  while  calibrat- 

rtain    form   of  dynamometer,   the 

following  paradox  was  obtained:  In  Kit:.  1 

.V  represents  a  shaft,  mounted  in  tv 

.  carrying  tw>  le\  1  1 
each    exactly   50   inchi  1    center 


shaft  while  the  shaft  was  rapidly  re- 
'■n%.     At    this   pi  inl    I 
reduce    such    a    niacin: 
purp  -       tely    t( 

ich  as  is 
1 
1  drives. 

machine  built  is  1  ow  in  the 
>f  the  Univer- 
it  is  known  as  th 

This   dynamometer    hav- 
up  to  all  exp 
irements,    1    hi  1 

he   readers    1 
1  The  Engineer. 

Favlt  in-  Brakf.  Dynamometers 
fore  taking  up  the  general  principles 
t  us  first  look  into  at  least 
principle     common    to    ah 


of   shaft 

1    which 

T. 

■ 

I 

shaft  5 

- 


and    />'.   with   a   moment    "t    If    tit 
lever  arm  A '.     The  -haft  .V  at  the   ■ 

will   he    fl 

will  re-i-t  the  rotation  of  -; 

.'/  />'.   witli   a   i 

n.v     wx 

—  or—  • 

Now,  ii  i-  evident  that  tl 
these   two   fort  rnward  vertical 

>     ' 
which,  load    is     distributed     between     the 

rt   /;  and  M  invcr- 

portional     to     their     respective     distances 

from  the  point  C.      Hence  the  load  on  the 

/    will  he   represented   by 

7. 

(I    +/)C 


Il'-f- 


.lit    of    too   p 
fulcrum    iW    will    produce   a   load   on   the 
1  to 


/       /  ,    100  .V\ 


of    100  poum  rally  be- 

The  above  condition   obtains,  1 

the  vast  m.M  namom- 

- 

T  will   ' 

11/  ,    ,  NW 

L 


instead  of 


v  +  z- 
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which  in  its  turn  is  delicately  bal- 

: 
I 

Di     end   of 

which    :•  the   spring 

and  the  other  end  attached  t"  the  cam  hub 

in   its   turn,  firmly  keyed  to 

!:ul>  W  carrii 

danced    on    a    pivot 

cially  made  cord  T,  out  of  which 
all   the   "stretch"   has  been   taken   by    sub- 
It  too  times  its 
working    load,    is   attached   at    one   end    of 

the  two  little 
thl  gh  the  center  of  the 
main  shaft  and  attaches  at  the  other  end 
to  the  small  shaft  or  drill  rod  F.  The 
other  end  attaches  by  means  of  a  swivel 
to  a  little  crosshead  D',  which  carries  a 


od  any  kind  of  power  absorber  desired, 
from    an    i  rdinary    prony    brak 
dynami  .  f  brake  on  /■.  /  .  or 

the  position  of  the  shaft  bearings  FF  play 

no  part  whatever  on  the  results.  Now,  it 
will  lie  clearly  seen  that  the  spring  /'  will 
deflect  practically  proportional  to  the 
torque  transmitted  through  the  wholi    ai 

nt.  and  will  allow  the  spring  quill 

ft  El    on  the 

ball    bearings   B  B,   and   the   angle   of  de- 


unds   and   advance   the  pin  P  ■  a 
in  w  pi  isition  i  m  the  cam  /»  P. 

I'icncath  the  cros-head  /»'  was  cflj^H 
I.  reading  in  hundredths  uf  an  ch. 
Now,  since  I  inch  on  the  record  |Kr 
ents  tooo  inch-pounds,  i/iom 
would  represent  the  too  inch-poAi 
hence  the  cam  D  D  was  lileil  unde:;| 
n.-w   position   of   the   pin    /'   till    tl 

bead   D  exactly  i/io  inoni 

the   scale. 

Then  another  pound  weight  was  sift 

and  the  second  point  on  the  cam  waste: 

ad  to  accurately  i  t 

ter  0.15  inch,  and  so  on  up  to  10,000  jk 


FIG.    2.     DIAGRAM    OF    HUGHES    DYNAMOMETER 


Awurin*  Machinist,  XF. 
FIG.    3.     DIAGRAM    OF    SPRING    AND   CALIBRAT- 
ING  WEIGHT  OF   HUGHES   DYNAMOMETER 

recording  pin  that  works  on  a  roll  of 
paper  passing  over  the  master  roll  of  the 
recording  instrument,  the  description  of 
which  will  be  given  further  on  in  this 
article. 

Action  of  the  Machine 
The  action  of  the  machine  is  as  follows : 
In  testing  a  motor  or  engine  the  motor 
or  engine  is  made  to  drive  the  spring  cage 
or  quill  U  through  a  silent  chain  or  belt 
driving  on  wheels  X,  Y  or  Z,  according 
to  the  speed  desired  or  necessary.  The 
torque  produced  in  U  is  transmitted  into 
the  shaft  E  E  through  the  spiral  spring 
V,  one  end  of  which  is  "fixed"  to  U  and 
the  other  end  is  "fixed"  to  the  cam  hub 
W,  which  is  keyed  to  the  shaft  E  E.  The 
shaft  E  E  drives  by  any  convenient  meth- 


FIG.   .(.     DIAGRAM    OF  RECORDING    INSTRUMENT   OF    HUGHES    DYNAMOMETER 


flection  will  be  proportional  to  the  torque 
carried  or  transmitted. 

Now,  as  U  is  moved  with  respect  to 
F.  E,  the  pin  P  (which  is  carried  in  the 
steel  casting  of  the  spring  cage  U)  presses 
against  the  cam  D  D  on  the  cam  lever 
Q,  which  operated  the  little  crosshead  D' 
of  the  recording  instrument  through  the 
cord    T  and   swivel   shaft   F. 

The  curve  D  D  was  determined,  or 
rather  the  machine  was  calibrated,  as  fol- 
lows: On  the  quill  of  the  spring  cage  U 
was  keyed  a  lever  G  G  (50  inches  in 
length)  between  the  ball  bearings  B  B, 
B  B  in  the  place  of  the  driving  wheel  Y. 
Next  weights  W  W  are  hung  on  the  end 
of  the  beam  G  G,  advancing  by  one  pound 
per  setting.  A  two-pound  weight  at  the 
end  of  G  G  will  produce  a  torque  of  100 


pounds  torque.  An  examination  0 
diagram  shown  in  Fig.  3  will  suffi 
show  that  no  false  reaction  can  b 
corded. 

The  load  W  with  its  counterbalanc 
shaft  EE  must  be  supported  by  th< 
bearings  B  B  and  A  A.  The  spiral  3 
V  which  takes  the  reaction,  being  fix 
both  ends  P'  and  P",  can  only  pn 
pure  torque,  since  the  reaction  upwa 
P'  which  tends  to  thrust  the  shaft 
upward  against  the  top  of  the  be 
B  B  is  counterbalanced  by  the  equn 
opposite  force  at  P",  acting  downwar 
tending  to  force  the  shaft  against  thi 
torn  of  the  bearing  B  B. 


The  Recording  Instrument 
The  recording  instrument  is  show  JS" 
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n    Fig.   4.     The   working 

■  ntod  a  master  roll  driven 
.11    electric    or    sprii 
.    worm   ;md  gear   .1/   and    I..      At 
II    working    under    the    friction 
■mJ  carries  paper 

in  tenths  of  an  inch.     At 
C   receiving    roll    on    which    the    paper 

.-    record    is    made. 

Roll  ./   is  driven  by  means  of  a  small, 

her  belt  which  slips  as  the  roll 

.  thus  allowing  the 

;>ass   uniformly  over  the  master 

II  B. 

rnor,  which  controls  the 
the  recording  instrument,  allow- 
;>er  to  pass  under  the  recording 
constant  speed  of  10  inches  per 

Pen   I)    is   a    recording    pen,    made    of 

represents    two    recording   pens 


l'u\\  ER    \.\l>   mi-.   1 

I 

by  the  old   formula    //. 

minute. 
It  must  be  admitti  d  I 

ned  by  building  such  a  ma- 
chine are  well   worth  the   • 
over  the  ordinary  type   of  dynamometer. 

i   machine. 


Drying    Out    Small  Direct  Current 
Machines 


By  R.  11.  Fenkh 


It     frequently    happens    that    a    direct- 
current  motor  or  generator  becom 

.  :md  is  under  water  for  some  days 


All       parts 
and     thi 

ild     be 

d    new    brushes 

Us    must 

1  from  all  sand  and  grit 
Attenti  u>  the 

armatui  ween  the 

iiut.it. .r,   using  a   ' 

or  a  magneto 
be     available.     Dynamo     current 
•   under 
any    circumstances,    even    ii 
lamps,  while  the  armature  is  wet:  perma- 
nent    breakdowns     in    the    insulation     are 
result.     The  armature  should   be 
binding   sev- 
eral tun  -.  ine  around  tl 
mutator    ami    removing    the    locknut    and 
outer    cone    from    the    commutator    shell. 
This  will  permit  the  escape  of  any  water 


Oboe  toil  Nut 
Bemorcd, 


1 


FIG.     ;.      THE     DYNAMOMETER     COMPLETE 


■ated  by  magnets  £'.  causing  a  dot 
twit  to  be  made  every  rev.  ' 
machine,  one  recording  the  re'volu- 
5  made  by  the  driver,  the  other  re- 
Mg  the  revolutions  made  by  the 
en,  thus  showing  the  slip  of  a  belt 
slip  pinion,  as  desired. 
'  0  is  a  small  sheave,  inside  of  which 
watch  mainspring,  and  around  which 
Is  a  chain,  one  end  of  which  is  con- 
ed with  the  crosshead  D  and  keeps 
crosshead  pulled  sn-jaly  down  with  a 
'tant  tension  on  the  cord  T. 
I  the  dynamometer  automatically  re- 
Is  the  inch-pounds  torque  and  the 
ber  of  revolutions  per  minute,  the 
epower  can  easilv  be  calculated  from 


hed.  If  the  machine 
is  of  large  capacity  the  employment  of 
expert  insulation  men  is  advisable,  but  if 
it  is  a  small  machine  it  may  be  success- 
fully dried  out  by  th<  -  anyone 
else   of   intellig 

The  best  method  known  for  drying  out 
electrical  machinery  of  any  kind  is  by- 
passing the  current  through  the  windings, 
but  care  must  be  used  when  this 
is  employed,  or  permanent  breakdowns 
may  be  caused  in  thi 

tating  the   rewinding  of  the  machine.     If 
the  following  instructions  are  carried  out. 
satisfactory  drying  will  result  and  the  ma- 
chine will  be  none  thi 
marine  experience : 


that  has  found  its  way  into  the  com- 
mutator shell  and  will  also  give  the  mica 
insulation   a  chance   I 

The  armature  should  be  placed  on  end, 
d  in  the 
This  will   allow   any  moisture  ex- 
pelled   during    the    baking    process    to    es- 

of  working  do  the  laminations 

:  ig-   I. 
The    full-load    current    of   the    machine 
-mined  by  an   inspection  of 
me    plate,    and    a    lamp    bank    or 
rheostat    rigged    up.    capable    of    passing 
twice    the    full-load    current    of   the    ma- 
chine when   in   series   with   the  armature; 
ance  of  which  may  be  neglected 
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ENGINEER. 


Decembi 


the  cur- 


trinding.      The 

armature  should  be   turned  through  one- 

■-   minutes 

while  baking,  which  will  prevent  the  sur- 


It"  the  armature  windii 
the  multipolar-drum  type,  the  connections 
in   Fig.  -'  might  result  in  the  cur- 

iployed   with  all  lap- 
drum  armatures  for  four  poles  or 
the  armature  is  \va\ 

ross  a  mnected  com- 
uated    qo 
apart   are   required,  and   I 

made    as 
Fig.  3.     An   in- 
the   brush    rigging    and    con- 
machine   to  be   ti 
will    show    ti:  tired    to 

through 

method 

iture  is  very  small,  then 
chance  of  injury  to  the  insulation   is  very 

The  c  irmature 

dually   increased   bj 

until   1! 

meter.      The    current 
be  held  at  this  point  until  the  en- 
.      i"  handle 
The   currei 

full-load    value 

il 

urs'  bak- 
be   carried   on 

When  the  mag- 
ween  the 
shaft    and    wil 

ire  varnish  and  thin  it  well.     Then 

ith  a  brush  ap- 

■  rally    to    the    entire 


and  it'  it  tests  char,  the  armatui 
for   use. 

■   to  hake  out 
I     ci  >ils,    all    external    tapil 
he     removed     to    allow     the    mi 
flu    coils   should   then 
in   an   oven    first,   it'  possible,   because  ' 
high  of     the     shunt     wind 

makes   the   application   of  current   dang 

'I       11 wet.   1  '\v 

to     the     liability     of    breakdown     hetWI 
layei  5,  Itage  at  tin 

of   tin    coil,      li   110   oven    1      available, 
the   coils    lie   in    the   sun    as    long    .1-   |> 
rrcnl       W'l 

with    a    resistance    and    ! 
like   the  armature.      The  current 
uld  !»■  kept  verj    lo' 
so    that    most    of    the    voltage 
he   across   the  dead   resistance,  and  gr. 
ually     increased     as     the     coils     dry    1 

Many    makers    place    110    instil 
tween  succ     sive  layers  of  their  field  wii 

and   it   therefore    frequentl 
thai    a    turn    of    one    of    the    upper    lay 
is  forced  down  through   the  winding  01 
it  comes  in  contact   with  the  tun 
lower   layers.      When    the   winding    is   1 
the    cotton    covering    nia\     hold    out, 
after    a    wetting,    a    breakdown    is    aim 
certain     to    occur,    resulting    in    a    par 
shi  irt  1  in   iii    '  if   the    coil.      This    makes 
necessary  to  unwind  the  coil  do 
damaged   wire,   and   even   then 
[1  tect     the     fault.       Fig.    4 

ic  which  I  have  often  used  « 
success  and  which  indicates  the  in>t 
the  faulty  turn  is  removed  from  the  C 
A  wooden  block  is  fitted  to  the  cen 
1  f  the  fn  Id  magnet  a  >il  and  an  iron  r 
with  the  end  bent  to  form  a  crank, 
driven   through    a   bole    in   the   center. 

magnet  wire   -1 1   to  receive  the  wire 

unwound     from     the     field     c  •  >  i  1 


plus   van 
and   dripping 

After    the    armature     is    p'erfectly    dry 


id  •  11  a  shaft  similar  to  tin 
Two    form    bearings    for    the 
,    V-shapcd  notches,  cut   in 


md  locknut  n  ip  in  1 

in    each    notch,    as      hown,    to    make  c 
nection   with    the   shaft.     The   ii 
minal   of  the   field  coil   is  groun 
hafl    and    i!  rid    i 

the   shaft    of   the   empty   spool 
copper    strips    under    the    shafts   are  c 


tween  tl 

horizontally    ■ 

the  cur- 
and   the 


mutator  trued- 
up  if  nee 
winding  may  now  he  made  with 

described    in    a    former    article.* 


scries   with   a    resisi 
le  line  ami  a  voltmeter  is  hi : 
■hafts,   ilms   i 

field-magnet   coil.      I'hc 
series    with    the    winding 
■ 

II.      If   the   wire   he 

the  voltmeter 

record  of  the  drop, 

hange  in  the  resistance 

he    indicated.      When   the    short- 

d   off  the  coil,   the 

reading   will    rise   instantly   and 


P(  i\\  I'.R  AND    I 

Catecism  of  Electrit  ity 

<>'   fun  ite   and 

in  com- 
parison   with    the   belt-driven    alt 

parativel)   large  numb 
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inding   max    he    stopped,   the  wire 

■  and  the  unwound  portion  wound 

il.     The  voltmeter  will  of 

licate  any  short-circuit  occurring 

winding    and 

•  iken   wire. 

net  coils  may  now  he  re- 

cmbled.     The 

f  the  -hum  coils  may  be 

th  a  compass  and  if  the  machine 

md  wound,   it   should  be  run  as 

I'.art  load,  and  the  voltage 

the    series    field  windii  g    short- 

ield  winding  should 

nnected    that    the    voltage    falls 

terminals  are  short-circuited. 


'  his   machini  |    with   a 

direct 

1107     Describe    the    principal   parts    of 

■ 
at  r,  in   Fig.  ,^42,  wl 

of  the 
armatur. 

m.    The 
armature    coils    are    pi 

for  thi* 

the  armature  I 

Id    and    armature    windings 
and  giving  good  access   to  them  for  in- 


■ 
permits 

:     t.i    the 


INATOR     SHOWN 

IX     I'd 

The    1 
r.re  made  of  cast  iron,  split  in  twi 
and     an  by    insula! 

mounted  on  a  small  cast-iron  siell  on  the 
shaft.     This  const rui  ventila- 

tion and  allov  isily  re- 

I    from   the  shaft. 

shown    in    Fig.   341.     lis   magnet   yoke   J 
■  mature  frame, 
being    split    inl  that    it 

can  he  easily  removed.  The  brush 
V    for    the   exciter   am  holders 

u    for   the   alternator   are   support 
brush-holder  yoke  y   which  is  part  of  the 
exciter. 

The  machines    are 


SHOWN 
IN    FIl 

winding  in   the 

coils  and  armature  punchil 

and    all    acces  die    same    for 

both. 
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A  Common  Type  of  Electric  Elevator  Machin 

Construction  and    Operation    of    One  of  the  Early  Otis  Designs,   with 
Details  of  the  Stop-motion  Mechanism  and  Magnetic  Safety  Attachment 


BY 


WILLIAM  BAXTER,      JR. 


The   controller   used   with    the   elevator 
machine  in    Fi{  •■■  n   in    Fig.  69, 

which   is   a   photographic  view   taken   with 
and    the     rig 
ien.    This  controller  is  m 


The  weight   W  is  mounted  upon  the  upper      within   the   ring   ./    is   mounted   'Ml   the  p 

crating    shaft    and    turns    with    it.     \\ 
it    is    turned    in    >>n>     direction    the    m.* 
circuits    are    properly    closed    fur   the  |> 
ward    in.  >\  nm nt    .  if    the    rlr\  at'  11    1  ar, 
when  turned  in  the  opposite  dire 
connections    are    properly    made     i.ir 
dow-nward  movement  of  the  car. 


end  of  a  frame  that  carries  at  its  lower 
end  a  number  of  brushes  which  travel 
over  the  part  that  looks  like  a  section  of 
a    motor    commutator.      This    last    named 


shown  so  as  to  clearly  reveal  its  opera- 
tion, which  is  not  complicated,  because 
the  various  parts  are  so  compactly  ar- 
ranged that  only  a  few  of  them 
are    visible    from    one    direction.    Look- 


part  consists  of  contacts  to  which  the 
of  the  starting  resistance  an-  con- 
nected, and  when  the  weight  W  swings 
counterclosswise,  the  brushes  are  car- 
ried upward  over  the  contacts,  gradually 


FIG.    70.      SOME    DETAILS    OF    FIG.    69 


Now  .refer  to  Figs.  70,  71  and  7 
follow  the  operation  of  the  contri 
1'iss.  70  and  72  show  the  parts  in  1 
position  when  the  motor  is  running, 
Fig.    71    shows    their    position    w 


ILLUSTRATING    THE    OPERATION     OF    THE    CONTROLLER 


ing  first  at  Fig.  60,  the  ring  A 
which  is  secured  concentric 
main  operating  shaft,  carries  four  brush 
holders  the  brushes  of  which  rest  upon 
the  drum  shown  within  the  ring,  and  in 
connection  with  this  drum  they  form  the 
reversing  switch.  At  5"  5"  is  located  a 
switch  that  is  used  to  close  the  motor 
circuit   to   start   and  to   open   it   to   stop. 


cutting  nut  the  starting  resistance.  The 
shaft  that  is  central  with  the  ring  A  is 
tin-  main  operating  shaft,  and  its  end  pro- 
jects through  the  hub  in  the  front  of  the 
controller  box.  marked  .V.  On  the  end  of 
this  shaft  is  fixed  a  crank  which  is  linked 
to  the  operating  bar  .•/.  Fig.  61,  so  that 
the  movement  of  the  bar  turns  the  shaft 
and   actuates   the   controller.     The   drum 


FIG.     72 

motor  is  stopped.  It  will  be  noti 
the  frame  L  carries  at  its  lower  ci  a 
curved  bar  P.  which  forms  the  core  3 
solenoid  magnet.  It  also  carries  a  * 
ible  finger  r  to  the  end  of  which  i-  ; 
tached  a  carbon  contact  that  sweeps  -r 
the  contacts  r'  of  the  starting  resist;  «• 
The  frame  n  is  mounted  upon  the  ">' 
crating  shaft  back  of  the  reversing  d  »- 


ber  31, 

ft   being   shown   at  .s".     When   the 
is  in   the  position  shown  in    Fig. 

stance  is  all  in  the  armature  cir- 

A  hen    the   parts    are   in    thi 

weight    of    the    core    /'    tends    to 
e    frame    /,    around    to    tl 
wn   in    Fig.   72  but   cannot   do   so 
the  arm  y.  which   is  made   fast   to 
d  by  the  roller  .r  in  the  narrow 
the    frame    n.      When    the 
is  rotated  so  as  to  swing  /1  into 
ion   shown    in    Tig.   73,  y  is  left 
move,    and    if    not    re-trained    it 
^^^^Bo  so  because  it  would  be  carried 
\   the  weight  of  the  core  P.     It 
noticed    that    the    effect    of    the 
if    the    core    P    decreases    as    it 
ward  the  position  shown  in   Fig. 
•    will    also   be   evident    that    the 
the  weight   W  increases  as  this 
is  approached,   so  that   by   prop- 
ping the  position  of  the  weight 
n  be  made  to  balance  the  weight 
re  P  in  practically  all  positions 
mechanism, 
'enoid  P'  tends  to  draw  the  core 
t,   when   it   is   energized,   and  the 
that  passes  through  the  armature 
tor  also  passes  through  the  coil 
sequently,   wlien   the   armature   is 
ircuit,  the  solenoid  tries  to  pull 
into  it.     The  parts  are  so  made, 
'     that    as    long   as    the    armature 
is   not  excessive  the   core   P   will 
it    of    the    coil    slowly    when    re- 
chanically.  If  P  moves  too  fast, 
>h   r  will  cut  out  so  much  of  the 
-esistance  that  the  armature  cur- 
increase  to  a  point  where  the  mag- 
f  the  coil  />',  Fig.  70,  will  be  suffi- 
id  the  core  P  from  advancing 
nd  not   until   the   motor   speeds 
n  enough   to   cut    the   current   down    to 
tl  proper    strength    will    there    be    any 
award  movement  of  P.     From 
g  ing  explanation  it  will  be  seen 
ty   tends   to  move  the  brush   r 
to  cut  out  the  starting  resistance, 
the  strength  of  the  current  pass- 
:gh    the    motor    armature    acts 
the   solenoid   coil   to   retard   the 
t,  so  that  all  that  is  necessary  to 
proper  velocity  of  the  brush  r 
the  parts  properly  adjusted. 
:ch  ^ 5"  is  of  the  type  known  as 
switch,"  because  the  switch  moves 
tohe  open  position  with  a  sudden  snap. 
-  :tion    of   the    switch    is    as    fol- 
When  the  frame  11  is  moved  back 
•ion  shown  in  Fig.  73  to  that  in 
•he    upper    roller    h    strikes    the 
"Pr  tooth  g  of  the  wheel  m.  This  wheel 
>s  tegral  with  the  cam  m'  and  the  switch 
'".    The  first  movement  of  the  wheel 
•"  :ts  to  lift  the  roller  on  the  end  of  the 
out  of  the  depression  in  whicti 
»  sts,  and  carries  it  over  the  high  point 
°n   the  part   that    slopes   down    toward 
<h<:entral  point.     As  soon  as  the  roller 
adnces  far  enough,  the  tension  of  the 
sP;ig  T  forces  it  down  into  the  central 


POWER  AND  THE  I 

k    the    spark    that 
separating  the  switch 

feet  upon   the  switch  cot  I 

The    way    in    which    the    controller    op- 
erates can  be  made  clear  by  the  aid  of  the 
wiring   diagram.    Fig.7.t.   in    which 
rection  of  the  current   in  each   wire   is   in- 


Ugh    the 

a  itch  to 
ind    then    thn 

line.    It 

current  Sowing  in  the  main  line  th 
tut    of   • 

.'.ill    remain    1 
thing   that 


Sbont  Field  Whtdlng 
PIG.     73.      WIRING     DIAGRAM     OF     i  oNTROLLER 


dicated  by  arrow  heads.  The  potential 
switch  shown  in  this  diagram  is  the  main- 
line hand  switch  referred  to  in  the  ex- 
planation of  the  safety  brake.  It  is  a 
two-pole  knife  switch  so  constructed  that 
it  will  open  by  the  action  of  gravity  if 
not  held  in  the  closed  position,  and  pro- 
vided with  a  magnet  that  holds  it 
as  long  as  current  passes  through  the 
magnet  coil.  This  operates  exactly  like 
the  no-voltage  release  magnet 
connection  with  the  starting  box  of  a 
stationary  motor.  When  this  potential 
switch  is  closed,  the  current  starting  from 
the  left  side   flows  through   the  two  limit 


opening    of    the    slack-cal 
switch. 

When    an    electric    slack 
used   with  this   type  of  elevator  machine, 
if   it   goes    into   actioi 

by  opening  the  main-line  hand  switch  and 
at     the     same    time    applying    tl 

When      the      controller-operating 

shaft   is  turn.'  motor  in  mo- 

the  snap  switch  SS  and  at 

the     same     time     rotates     the     reversing 

drum  so  as  to  connect  the  brusl 

■•   in  the  proper  order.     Suppose 
the   drum   is   rotated    in   the   direction   of 

w,   then   the  and    R, 
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'   21,   I  go 


r,  and  in 

■ 

irmnture 

■ 

-.  hich    it    rc.,» 

I   thence 

■  the  point  8.  t. 

ither  coil 

ted  lini'~, 

1    through    the 

resists 


FIG.    -4.     POTENTIAL    SWITCH 

point   the   curr  uire   f 

Id   wind- 

nd  to  the 

line.     The    wire    b 

carries   the   current    I  itch   S  S 

nnd  from  the  latter  it  passes  to  the  wire  f 

■    the   curren' 

coil  S'  ad  II   on   the 

core;  therefor  the  points*/! 

and  7B  on  the  •  tance  to  wliicli 

the  coil  is  attai  g  which 

id    is   kept   up 
to  the  highest  point  can   I 

the    ap- 
paratus.    When   the    arm    D   has 
far   enough    forward   to  bring   the   brush 


onto  thi  11  rent   will   pass 

direct!)  t.>  the  wire  f 
and   thu  I    ,s "'.     This   is 

that    the   arm 
will  mi  trry  the  brush 

over   the   com 

In   the  diagram  the   reversing  drum   is 

shown  in  such  a  position  that  the  brushes 

/>,  and   H    rest    upon   the  insulating   sec- 

1  halves  of  the 

drum   fi  si  pping   the 

elevator  the    snap   switch   5".?   is   opened 

that  when  the  reversing  drum  is 

back  to  the  stop  position  there  is 

no  current   flowing  through  it:  tl 

rking  between  the  brushes 
and   the   drum. 
The  limit  switches  show  n 

tential  switch  are  additional  stop 
pinir  'levies  placed  in  the  elevator  well  to 
it  approaches 
of  its  travel,  and  are  int. 
act  if  for  any  reason  the  stop  motion 
cn  the  machine  should  fail.  If  while  the 
elevator  is  running  the  current  in  the 
main  line  should  die  out  from  an) 
the    retaining  the    potential 

switch  would  '  rgized  and  the 

switch    would    open    and    break    thi 
nections  between  the  motor  and  the  line. 
At  the  same   time  the  lower  Mad 
switch    v  into    the   contact    be 

lew  it  and  close  a  circuit  of  Tow  re- 
sistance into  which  the  motor  could  gen- 
erate a  current.  If  the  potential  switch 
should  open  under  these  conditions,  the 
switch  .V  .S'  would  be  closed  and  the  re- 
versing drum  would  be  in  one  of  the 
that  the  circuit  of 
mature  would  1" 
through      the     wire      marl. 

from,  say,  the  right  side  of  the  armature. 
arid  foil., wing  up  through  brushes  B,  and 
/>•;  to  and  thn  ugh  tin  d  to  the  re- 

sistance contact  7  and  thence  to  the 
potential  switch  and  through  the  lower 
■  the  latter  to  the  switch  .V  .V.  and 
through  wire  a  to  the  left  side  of  the 
armature.  The  shunt-field  current  of  the 
From  \  .V  and  run 
down  to  and  through  the  shunt  winding, 
to  and  through  the  series-field  winding 
in  the  reverse  of  normal  direction  and 
thence  to  the  wire  f  and  through  the 
coil  S"   to  the  upper  end   of  the   starting 

contact  10  and  through  the  wire  c" 

•  ,  :    thence   to 

and  through  the  drum  brushes  Sj  and  B, 
to  the  right  side  of  the  armature. 

The   potential   switch    is    shown    in    Fig. 
74-      The    •    •  !   the   magnet    is   pro- 

vided with  a  hook  that  engages  with  the 
•  above  the  handle,  between  the 
switch  blades,  and  <is  long  as  a  current 
flows  through  the  magnet  the  switch  is 
held  cl 


Don't  Be  a   "Back  Number' 


r.\    Georgi    I.    Wright 


One   of   the   most    imp.. nam    duties f 

an    engineer    is   to   1  mics  r| 

ninS  1     with    as    ll 

"knocks"  as   is  possi 

umler    the    particular    and    special    coil 

tioiis    to    which    his    engine    is    subjecj 

1-   much   easier   to  "keep  \ 

up"    running    under    a    lii 

than    it    is    one    which    is    pulling   her    I 

'.    or    perhaps    laboring    under  ft 

engineer    will     have    a    cle; 

and    lighter    heart    if    he    applies    him 

itly    to    his    duties— and    b 
will    h  and 

o  f  h  i  s 

The    next    thing,    and    one    of    vital 
port.    is    a    neat     and    tidy    engim 
Xo   one   can    imagine   a   dirty   1  n 

lit    man,    n<  r   1 
him   to   lie   a    man 
in    his    work.      If    every    enginei 
only   come    to  ion    of    his   p 

tion,  and  the  application  then 
ter  impression  would  be  mad. 
dignity    of  thi 

If   an    engineer   expects    to   advance, 

'lis  merits  are  in  proportion  1 
-ire  for  knowledge — the  strong! 
sire     for    km  he 

read     and     study.     These     are 

-..  and   no  man   can 
to   the   top    rung   of   his    pi 
out   si  mix-.     A  man   may  p 
in   acquiring    the   desired 

discouraged,     and     linall, 
into    a    rut.    which    allows 
.  d    with   his 
position)   until  by  and  by  he  will  l"~. 
interc  1  in  the  work— and  when  that  s 
1    lie     oon  bi    .  imi      affiliated 
failure,    and    is    therefore    entitled  to 
the    privileges    and    benefits    of   the  "1 
number   1  lub  " 

1  ).-w't  bi  .1  "back  number"-  finish 
and  take  an  interest  in  your  work 
you    will    soon    see   the   smih 

ICC   of  your  employer— but  if 
smile  does  not  materialize,  you  must 
continue  to  live  and  "do  things"  for  y 
own   sake. 


The  Columbia  river,  with  its  many  1- 
tributaries     from      Montana,     Idal 
British  Columbia,  draining 
000  square   miles,   and   drawing  i; 
from    the    snow    fields    of   great   moun  ' 
ranges,     affords     1  irge 
power    development-.      The    ami 
mum   flow   above    Kettle    falls   is 
as  ranging  from  10.000  to  30.000  c 
.  >ml.      This    is    a    runoff 
drainage  area   of  63.160   square  miles  ' 
whic'1  10,000  to  12.000  square  mil 
surface.     At   Kettle   falls  the  drop  is   5 
r   a   dike    of   rock. 
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)om  e 


Useful     Points     on     Piping 

Plain  Instructions  as  to  the  Best  Location  of  Pipes  ami   Fittings  to  In  nil 
Efficient    Results;    Several    Correct  and  Incorrect   Practices   Compared 


B    Y 


W 


H 


W    A    K    E    M    A    N 


["he   full   lines   in    Fig.    I    illustrate    the 
im   pipe    of   a    small    engine    r,- 

le  of  the  auxiliaries  in  a  large 

use.     The  vertical   pipe   is   fitted 

e    having    a    reduced    outlet,    to 

lubricator   is   attached,   and   this 

•    nipple    .mi    which 

1  by  another  nipple 

irizontal  posi- 

nneetion  with  the  throttle  valve. 

ngement  of  fittings  recjtiiri 

int<   at    this    point    in   the   main 

:lier    with    a    tec.    but    this    tee 

of  the  joint-  arc  superfluous,  as 

arrangement    shown    \v.    dotted    lines 

.    them,    and    at    the    same    time 

iter  job.     A  tee  is  used  instead 

ind  this  carries  the  lubricator  by 

diing  as   shown.      Inti 
•  of  this  bushing  a  Jj-inch  nipple 


much   cylinder   oil   will   be    forced    by   the 
action  of  steam,  provided  the  tin 

not   form  a  perfect  II   points, 

but  with  the  design  ill  dotted  lines  the 
number  i-  reduced  to  one  at  tin  throttle 
valve  which  is  another  advantage,  There 
t  the  ell  but  the  small  internal 
pipe  carries  the  oil  beyond  it   b  I 

nto  the   swiftly   mov- 
ing steam. 

Fig.    -'    illustrate-    a    section    .if    the    drip 

originally    installed   in   a   plant. 

contain   two  bad   features.     Steam 

mixed    with    hot    water   enters    as    shown 

by  the  arrow,  and  as  the  bypass  valve  A 


at  right  angles,  ami  sn  forms  an 
tion  io  tl 

lo   the 
tee  by  means  of  a  close  nipple,   which   was 
hi     to     be,    hi 

check  valve  touched  the  tee  b< 
wood  joint  was  made;  consequent] 
was  alwaj  -  .1   leak   at   this   p  iinl      Closi 

nipple-  should  never  be  used,  if  tl 
be  avoided,  on  account  of  the  po 
of  leak  r 

spot  in  tin   Inn-  a-  the  threads  meet  and 

leave  only  a  thin   ring  to  stand  ll 
Even  if  there  ■  h  of  space  be- 

tween the  threads  it  makes  contact  of  the 


■i   which    carries    the    oil    to   the 

■  the  horizontal  pipe.  A  small 
is  tapped  into  the  lower  part  of 
and    the    pipe    from    it    may    be 

to    the    sewer    in    the    most    con- 
Such  a  drip  pipe  is  provided 
purpose  of  drawing  off  all  water 
collected    in    the    main    pipe    be- 
ting   the    engine,    after    which    it 

■  ■   closed,   but    in    some    pi 

ntly  forgotten  and  left  open  for 
ittached 

'tain  pipe  so  that  it  takes  much 
otthe   cylinder    oil,    in    addition    to    the 

•  -ted.  hut  the  design  shown  in 
deed  lines  in  Fig.  I  cannot  divert  any 
of  he  oil   from   its   proper   course.     The 

hi  full  lines  shows  four  joints 
in  he  main  pipe  between  the  lubricator 
ar    the    throttle    valve,    through    which 


is  usually  closed  the  mixturi 
through  B  into  the  trap  C  .  where   separa- 
tion takes  place  and  only  water  i>  allowed 
into   the   sewer   through    the   long 
horizontal  pipe.    Another  drip  pipi 
nccted  at  D.  but  it  1-  1      The 

check  valve  /:'  prevents  water  from  being 
forced  back  into  the  trap  when  water  and 
steam  are  discharged  under  high  pres- 
sure through  /•".  The  cluck  valvi 
level  with  the  1m  ttom  of  the  trap  and  as 
it  requires  a  light  pressure  to  open  it, 
water  must  stand  higher  in  the  trap  than 
it  otherwise  would,  especially  if  /:  is  in 
use,  because  it  strikes  the  main  drip  pipe 


fittings   impossible,   and    is  much   stronger 
than  a  close  nipple. 

Fig.  3  illustrates  the  same  piping  after 
modeled,  and  it  will  be  noted  that 
quently, 
it  is  impossible  for  the  above-mentioned 
defect  to  cause  trouble,  and  ample 
strength  of  the  pipe  i>  secured  in  a  work- 
manlike manner  When  steam  and  hot 
water  are  discharged  at  high  pressure 
through  the  small  drip  pipe,  no  r 
to  the  free  escape  of  hot  water  through 
the  larger  pipe  is  offered,  because  the 
discharge  is  not  at  right  angles  to  the 
main  pipe.     The  ell   shown  at  C,  Fig.  2, 
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and  a  reducii 

•i   in    the 

was    taken    to 

■ 

I 

drip  pipe  is  used,  and  an  ejector  is  thus 

1    which    draws    water    from    the 

trap  and  coni> 

the   small   drip 

hiding  a  check  valve  at  this  point, 

which   l-  rder    to   prevent   hot 

r.m    backing    up    into    this    pipe 

when  it  is  not  in  use.     The  drip  valve  is 

■]    to    afford    free    drainage    when 


in    the    large    ell    prevented    boring    and 

1       i  a   lower  point.     This 
m  is  taken  int< 
r  1  find  it  necessary  to  make  such 
a   connection   in  my   plant,   or   elsewhere. 
FectS   in   a   drip 
ling  part  of  ire  heat- 

■n.  both  of  which  were  eliminated 
by  making  one  change.  The  vertical  pipe 
rough  a  galvanized-iron  ventilat- 
ing duct,  as  shown  at  .-)  and  a  coupling 
was  used  at  thi-  point,  win 
the  steamfitter  who  planned  and  executed 
•  intend  to  operate  it  after- 


cline    into    tin-    short    vertical    pipe    at   t 
right    hand,    but    this    case    seemed    to  ;| 
an  exci  ptii  n   to  the  g<  neral   ruh 
water   leaked   out  at    the   coupling    A,  i 
though    it    was    about    2    feet    above   t] 
valve,    proving    a    great    nuisance    in    t 
duct   and   on   the   floor   below    it.     It  d 
not    leak  every  day.  nor  according  to  a, 
schedule,  as  far  as   I   could  discover.     J 
addition    to    this    nuisance    there    was  ,1 
clicking   in   the  pipe  which    was   very  a 
,  as  it  was  in  a  building  where  noi 
b<    tolerated.      It    was    not   hea 
continuously,   as    ii    would    disappear  f: 
days     and     then     return     when     least    ej 
pected   and    not    wanted. 

The  above-mentioned  leak  could  be  SC' 
by  everybody  who  came  into  that  pa 
of  the  building,  and  the  clicking  w 
plainly  heard;  consequently,  both  were  r 
ported  several  times  before  there  was 
chance  to  make  the  necessary  repail 
but  the  real  cause  of  trouble  was  n 
suspected  by  casual  observers.  I  cut 
piece  out  of  the  vertical  pipe,  put  in 
union   at   C  which   caused   the   long  pi| 


fig.    6 

steam  is  turned  into  the  machine  for 
which  this  provides  an  outlet.  A  check 
valve  is  less  liable  to  leak  when  under  a 
water  sea!  than  when  it  is  omitted. 

Fig.  5  shows  a  J^-inch  pipe  discharging 
steam  into  a  main  12  inches  in  diameter. 
When  steam  at  high  pressure  is  dis- 
charged directly  against  the  side  of  a 
pipe,  it  will  make  a  hole  in  due  course 
of  time,  and  it  may  cost  several  dollars 
to  repair  the  pipe,  but  the  device  shown 
here  prevents  steam  from  striking  direct- 
ly against  the  iron.  If  the  steam  jet  en- 
tered the  center  of  the  larger  pipe  it 
would  be  more  satisfactory,  but  the  curve 


ward,  for  in  that  case  there  would  not 
have  been  a  joint  where  it  was  inac- 
cessible, or  at  least  very  inconvenient  to 
reach  after  the  plant  was   finished. 

The  pipe,  which  is  located  in  a  nearly 
horizontal  position,  should  have  pitched 
toward  the  right  hand  in  order  to  drain 
,  but  it  really  pitched  in  the  op- 
posite direction:  therefore,  water  was 
forced  "up  hill"  before  it  could  run  into 
the  main  return  pipe  B.  As  a  general 
rule  water  will  stand  in  the  vertical  pipe 
in  such  a  case  about  as  high  as  the 
valve  shown,  and  the  weight  of  this  short 
column  will   force   the   liquid   up   the   in- 


to pitch  toward  the  right  hand,  and  tli 
disposed  of  both  the  leaky  joint  and  tl 
disagreeable  clicking. 

Fig.  7  illustrates  a  section  of  piping  : 
the  rear  of  one  boiler  in  my  plant.  Tl 
blowoff  pipe  extends  through  the  wall  ai 
there  is  a  tee  on  the  end  of  it  as  show 
at  A.  Below  this  tee  there  is  a  cros 
into  the  right-hand  inlet  of  which  a  dr 
pipe  from  the  main  header  is  screwe^ 
while  the  left-hand  inlet  receives  a  pi| 
for  filling  the  boiler  with  cold  water.  Tl 
gate  valve  B  controls  the  supply  whic 
is  received  from  the  main  water  pipe  ' 
When  a  new  fireman  is  sent  to  cut  in  tn 
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r  it  has  been  laid  off,  he  ought 
the   ilrip   \  al vo    D   afti  r   opi 
••'l>  valve,  which  is  not  included 
lie  illustration,  but  he  will  somi 
n  B  instead,  and  thus  blow   hi  >• 
■>  the  cold-water   s\  stem 
;  the  check  valve  /:'  was  installed,  and 
forked    well,   but    li- 
re  trouble    as    follows :      When 
j   water   was    received   through    B    the 
re    of    the    pipes    was    reduced, 
king    the    iron    to   contract,    then    after 
tcr   ceased    to   circulate,   the   pip. 

again   as   the  lion    i- 

tiled     in     a     very     warm     place.       Heat 

water  t.'  expand  and  ;,- 

•iitlet,   a    high    pressure    resulted 

there   was   no   gage   to   indicate 

which  the   joints   to 

biother  point   to  he  considered  in  this 
■lection    is    that    the    supply    pip. 

i    longer,   and    as    it    is    cx| 
the  same  extremes  of  temperature  the 

■nsion    is    greater,    accordingly,    when 


FIG.    8 

Ives  on  both   ends   of   it   are   shut.      In 

ide    an    outlet    that    would 

event  high  pressure  on  the  pipes,  a  tee 

II   put    in    just    above    the   gate   valve   B 

id  by  means  of  two  nipples  and  a  small 

e  a  water  relief  valve  F  was  connected, 

0  open  at  a  higher  pressure  than 

reaped  in  ('  under  working  conditions. 

rges    through    three    ells    and    a 

live    int. 1    tin-    blowoff    pipe    near 

The    check    valve    is    provided 

tse  to  prevent  water  from  backing 

•  into  t'ne  relief  valve  /•"  when  any  one  of 

hoilers    located    in    this    plant    is 

.  n.  as  all  of  them  discharge  into 

e  same  pipe. 

After  this   relief  valve  had  been  in  use 
short  time  it   leaked  badly.      It   v.. 
nnected  and   a   piece   of  scale   from   the 
-ide   of  a   pipe   was   found   on    it 

enting  it  from  closing.  Previous 
this  an  ell  was  used  just  below  it.  but 
was  then  removed  and  a  tee  used  in- 
ad.  A  nipple  was  screwed  into  the 
Ivcr  opening  of  this  tee.  with  a  c 
<d  a  plug  on  the   other  etui   of   it.   tints 


forming  a  pocket   into  ■   u  mat- 

ter that   is  heavier  than  watci    falls,  and 

the    \al\e.        I  h.     pip. 

hit  baud  is  used  to  1,  t   .• 
into  the   blowoff   pipe   and    theme   into   the 
sewer,   when    11 

faster    than    it    i-    wanted    in    the 
:    badly, 
.  r  one  was  added 
vent   the 

-    one    ought 
then    water    will    rush    through    thi 

partly  open.     If  this  wears 

I    it    does   no   special   dan 

cause  the  small  amount  which  passes  here 
will    be    held    by    the    lower    \al\e    without 

the  excessive   ft 

n  er  vah  e  will  last  indefinitely. 

Fig.  8  illustt    I  i  ling  that 

brick  floor. 

of    a    system    which    carries    water    from 

'  lies    ot"    both  r    to    the    sewer    in 

the  direction   indicated   by   the  arrows.     A 

vertical  pipe  discharges  into  the  tee  at  .1 

beyond    which    there    is    a    short    nipple    B 
that    was   badly   corroded    by    water   con- 
stantly standing  in  it  through  a  Ion 
of    service.      It    was    removed    and 
one     substituted     as     follows:       The     two 
unions  -how  n  were  disconnected  and  this 
part   was    rai-ed    from   tin-   floor,    -winging 
it    on    the    nipple    B    as    it    wa-    in 
to  remove  the  pipe  C.     The  remainder  was 
then    unscrewed    out   of  the    ell    I>    like    a 
carpenter's    huge    auger    coming    out    of   a 

rrod    I   nipple   />'   was   then 
removed  anil  a  in,  after  which 

it  was  an  easy  matter  to  replace  the  ell  D 
and      SCreW      the      long     pipe     car:'. 

iii-.  three  nipples,  two  ells  and  one- 
union,  back  into  place.  The  pipe 
('  was  returned  to  its  place,  then  the 
whole  of  this  end  was  carried  downward 
until  the  two  union:  were  ready  to  he  con- 
nected, then  the  screwing  on  1  f  the  two 
mpleted  the  job  By  following  this 
plan  it  was  necessary  to  break  but  two 
pipe  joints  (in  addition  to  the  nipple  that 
failed),  which  saved  much  labor  that 
would  have  been  required  by  any  other 
plan,  as  old  pipe  joints  do  not  unscrew 
easily  as  a  rule. 


industrial    an-    has    led    teachers 
Columbia   university,   to   plan   a    -< 
night    courses,    by    which    young   men    who 
rst-rate    technical    ability    in    tin- 
trades  such  as  woodworking  or  machine- 
shop    work    can    prepare    them-.  ' 

..f  teaching    These  courses 
are   beii  night   in   th< 

of    industrial    arts    of    teachers 
mathematics,    drafting, 
iking,     machii  rk,     in- 

chemistry,      industrial 
methods    of    teaching    industrial    arts.      A 
rk,   it    is 
claimed,   will    el 

otberwi  '"a  as  a 

al   arts. 


Patches  on   Boil,  t    I  'Lib 
If  tor  an)   1 

to    put     a    patch     on     a     boiler,    tl 

Should    be    put  .  n    the 

outside,     By   putting   it   on   the   in 

pi  ckcl    in    which    SI  all 

cumulat  may  be 

gotten  inside  the  boiler  ordinarily  if  made 
of  an   oblong  shape,   it  -   short    width   being 
lie    man- 
In     putting     on     patches,     it     -1 
borne    in    mind    that    in    cylindrical    -hells. 

the   peripheral 

should  be  designed  accordingly.     Thus  a 
patch   with   longitudin 

inclination    of    45    degrees    |rj    the 
circular  seam! 
iriay  be  equally   strong  as  a  patch   with  its 


FIG.     I. 

1'ATl  II 


110.     J. 

I'M.  II 


longitudinal  edges  perpendicular  to  the  cir- 
cular si ..:  gitudinal 

-ire     double     riveted.     The     patch 
shown     in     Fig  I  illy     strong    as 

I    shown  in   Fig.   I,  pr  ivided  rivets 
of    the    proper    diameter,    pri 
are     used. —  The     Fidelity    <incl    Casualty 
Company,  of  New  York. 


The   United 
mission     announces    an     examinati 
January   5.    tolo.   to   till    a   vacancy    in   the 
nicer.  $1(100  per  annum,   in 
the   National    .Museum.   Washington.    I  I.   C. 
The  subjects  and  weights  an 
Letter   writing 

trical-engineering    subject),    to;    practical 
questions  in  mechanical  and  electrical  en- 
gineering,    comprising     the     construction 
ration    of    the    heating    plant    and 
lighting    and    elevator    machinery 
lass  public  buildings.  65;  educa- 
tion   and    experience    in    mechanical    and 
work.   25.     The  ap- 
plication  fori 
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Practical    Letters    from     Practical     Men 

Don't  Bother  About    the    Style,    but   Write   Just    What    You  Think, 
Know  or  Want  to  Know   About  \  our  Work,  and  Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


A  Condenser  Question 

of 
Knowles  type  anil  a  photo- 
tail    pipe.     I    lia\  <     been 


still  at  a  w  why  the  tail  pipe 

has   t<'   be    in   the    water.      I   hope   to    hear 
from  readers  of  Power. 

Josi  INNE. 

Jewetl   City,   1 


TAIL    PIPE     DISCHARGING 
SURFAl  E    (iF     WATER 


A  New  Cure  for  Priming 

That  story  in  a  recent  issui  oi  I  'ov  1  ■ 
of  the  man  whose  hair  turned  white  in  a 
time  owing  to  his  having 
been  shut  up  in  a  boiler,  reminds  me  of 
the  way  I  acquired  the  white  hairs 
sprinkled  here  and  there  among  my 
luxuriant  brown  locks. 

I  was  at  -ea  in  the  engine 
I  -t  --hiii  1  --ailed  in  was  a 
little  English  tramp  with  compoi 
gines  and  a  single  boiler  carrying  45 
pounds  of  steam.  It  was  an  easy  job 
which  never  gave  any  trouble,  and  after 
three  months'  experience  1  was  no  better 
equipped  to  take  care  of  a  hard  job  than 
before   I   went   to  sea. 

The  next  job  was  one  of  the  (at  that 
time)  new  triple-expansion  jobs  with  150 
pounds  of  steam.  One  evening,  a  few 
days  after  we  had  put  to  sea  on  the  way 
to    Bombay,    the   chief   entertained   us   at 


MO.     I.      ARRANGEMENT    or    CONDENSER    AND    TAIL     PIPE 


anxious  to  know  for  a  long  time  why  the 
condenser  could  not  be  run  with  the  tail 
pipe  discharging  above  the  surfac 
water  in  the  tail  race.  A  few  weeks  ago 
I  tried  it  and  found  it  worked  all  right, 
as  shown  in  Fig.  2.  I  have  asked  several 
well  posted  engineers  about  it.  and  I  am 


supper  with  a  harrowing  account  of 
which  had  been  caused  by  prim- 
ing boilers.  I  had  had  no  experience  with 
priming  and  I  swallowed  whole  what  the 
chief  said,  not  knowing  that  he  was 
"stringing"  me.  As  my  watch  was  from 
12    to    4    a.m..    I    turned    in    shortly    after 


[tinn     I      ottld    no 
b   1    rolled   restlessly   from   one  sidi 
to   the   other    worrying    over    tin  >e   prim 
ing     yarns.      Eventually      I      fell     into    : 
troubled    sleep    and    dreamed    of    primini 
boilers    and    a    series   of   terrible    d 
all    attributable    to    priming        When    tli 
tei    to  twelve 
got   up  and   dressed   and   went    In-low.    Th 
terrible  dreams  had  had  their  effect,  how 
ever,    and    1     went    my    round-    with    m 
nerves  on  edge  and 
tion  that   something 

Suddenly    there    was    a    loud    hang,   th 
blood    froze    in    ray    veins,    here    it    is   a 
last,    this    i-    that    terrible    priming    whic 
1   had  spoken  abi  ml.     What   was 
to  do?     I   had   had  no  experience, 
at  a  loss.     The   noise,   however,   did   ni 
recur    immediately    and    1    was    bi 
to  think  that    1   had  been  mistaken,  win 
suddenly   again   came   that    sharp   hang. 
made  a  dive  for  the  stokehold  and  calle 
the   fireman. 

"Smith,    you    wen    donkeyman    in  you 
last   ship,   weren't   you?" 
.   sin." 

"Will  you  come  into  the  engine  root 
with   me   a   minute?" 

So  Smith  and  1  went  into  the  engin 
room  and  the  moment  we  entered  tlu-r 
came  another  bang,  if  anything  loud, 
than  the  previous  ones.  , 

"What  was  that?"  I  inquired,  my  voic 
shaking   with   terror. 

"She's  priinin'.   sir." 

"What's  the  best   thing  to  do?" 

"Link  her  up  a  bit.  sir,  and  I'll  put  ' 
the  ashpit  dampers;  that  ought  to  lix  it 

So  I  linked  her  up  and  Smith  went  in( 
the  stokehold  and  put  the  ashpit  d 
on.  hut  it  didn't  seem  to  do  much  gooi 
At  intervals  the  terrible  bangs  recurrc 
and  seemed  to  be  getting  worse,  if  an; 
thing.  At  last  I  could  stand  it  no  Iong< 
and,  calling  Smith  to  stand  by,  I  wei 
up  the  engine-room  ladder  to  tell  tl 
chief.  His  room  was  just  opposite  tl 
engine-room  door.  He  was  awake  ai 
immediately  called  "come  in"  in  respore 
to  my  knock. 

"Well,  what's  the  matter?"  said  lie. 

"She's  priming  terribly." 

"How-  do  you  know?" 

"Good  God,  man,  every  once  in  awhi 
she's  making  the  most  awful  bangs 
ever  beard." 

"What   have   you   done?" 

"I've   linked   her  up   and   put    thi 
doors  on,  but  it  don't  seem  to  have  ma' 
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rence.      Can 
■ 

I 

I 

:    loud 
iron   frame. 

rk.    X     Y 


The    Melville-Macalpine    6000- 
Horsepower    Reduction    Gear 


[  was   much    interested    in    the   account 
•iiine  reductti  n    gear,   which   ap- 

ld  like 

read- 

the  probabilil  ble  to 

continuously    and    satisfactorily 

■n    of    power    on    a    gear    with 
nches  "and   making 
lutions   per   minute.      It"  a 
■ 
.     Of  course.    I    understand    it    is   in   an 
perimental   stage   only. 

I\.  Foley. 
New  York.  X    Y 


vn   Easily    Constructed   Air  Gage 

The  accompanying 

lich    I   made  and  mounted  on  the 
ird    in    the    engine    ruum.      This 


•  connected  to  the  main 

tern  with  which  the 
P't  was  equipped,  and  would  indicate 
tl  pressure  in  inch<-  of  water. 


!4   inch 
The  instrunv 

board   bj    a   -crew   thr 

at   the  bottom.    Tin-  small   I 

anil   is 
it   E.     The   1 

of    the    air    forces    upward    in    tl 
tube. 

K.     I_     MoSSMAN. 
Tampa,  Fla. 


Overworked  Boilers 


>n    where    a   know  I 

efficiency  in   the  boiler   room   will 
invaluable. 

I    know   an   engineer   who   took   charge 
of   a    lighting,    power    ami    heat  in 
The  boiler  room  contained  f 
power  Heine  water-tube  and  four  72-inch 
turn-tubular  boilers.     In  the 
engine  room  were  thri 

.  olutions   per   min  il 
"Vi  revolutions  per  minute, 
and  one  2^x42  Corli- 
minute.      The 

and  the  average  cutoff  on   I 
would  '  and  the 

back      pressure     carried      fi 

■  lain  slide-valve  thi 
the   capacity 
1700  horsepower,  and  the  engines  carrying 
had  an  output 

1800  hor-i :» iwer.      N 

■ 
the  auxil 

two  in  a 

with  one  batt'  - 
out. 


the   bridi 

over   tli. 

costing  $150  per  month  to  ;.• 
"ti  th.  -  r  this  item  al 

The   n 
secure  better  handling  under 

willing   to    learn   he   instruct! 

r   $125   per   month   on    the 
repair    hills. 

It   will  be  readily   admitted   that 

work  this 
with  tl 

YViuiam   V, 
Lincob 


A  Christmas   Bill  of  Fare 


The    fi  ild    he   a    rati 

hristmas 
day. 

iMPANY. 
Christmas  Dinner. 

1  .allcry 

■Vater. 
Juice. 
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Preventing    Water   Hammer  in 
Radiators 

drawing  illustrates 
bursting 
hammer 

k  valve  on  the 
iator  is 

arranged   that 
is   turned  on  the  radiator,  it 

ndenses  and  creati  - 


of  brick   be- 

lable  for  linings  less  than  4  inches 

in   thicki 

it 1  \\i  '.v'1  Inches, 

No.   -J  spilt - 

Sir:ii^lu  Dine  Inches - 

-'_•  \-'i\!'  Inches. 

<  hecker    -  *t  x-  %  x!)   Inches. 


How    Set. 
Set  "ii  end. 

s.M  on  end. 

S.-l       "II      I'llll. 

s.i  on  end. 


Thickness. 

Lining  1  1 ,    Inches. 

Inches. 

Lining  -'.•   Inches. 

.   Inches. 

!    Inches. 

Lining  J:',    Inches. 


In  order  to  avoid 
cutting  brick,  the  lining  can  be  put  in  in 

a  spiral  having  a  pitch  equal  to  one  brick 


U^i 


V 


use  a  complete  ring,  as  one  ■ 
be   made   in    several    pieces,   and    1 
can  be  bridged  In   a  piece  of  flat   iron. 
Tin.'     mortal      foi 

be  very  thin,  about  the  consistent, 
of  pea  soup,  and  the  brick  should  !> 
dipped  and  rubbed  firmly  into  place.  Tli 
addition  of  lime  or  sai 
mortar  spoils  it,  and  a  trowel  sho  ild  a 
lilted  on  such  work,  the  only  tin 
required  by  the  bricklayer  being  In 
"skutch."  The  mortar  should  o 
a    mixture    of    raw    and    calcined 

clay  and  75  to  60  pel  cent,  calcined  cla 
or  old  firebrick.  The  clay  should  1 
of    the    sami     1  the    brick    it 

used    with    and    pn  fi  rabl\     sin  1 

the  .  same    pit ;     from    .too    to    4- 
pounds  are  sufficient  to  lay   1000 
A.    E. 
1,  O. 


P 


\I\F    TO     PREVENT    WATER     HAMMER 


uum,  but   as  it   begins  to  create   the   vac- 
uum,   the    check    valve  opens    up    and    al- 
r    to    rush    in.  This    prevent-    the 
•.inch   is   heard  in   nearly  all   radi- 
m  is   first  tui 
The   cheek    will    work  automatically    and 
no   attention. 

E.   H.  Marzoef. 


Linings  for  Steel   Chimneys 

well    known    that    small    unlined 

steel  chimneys  are  very  severely  damaged 

particularly  where  the  coal 

mtains    iron    pyrites    or    "brasses" 

with  bitumi- 

of    the  i-     sul- 

nd    a    portion 

of  this  gas   is  apparently  absorbed   by   the 

light    flocculent     coal  •     which 

•    the    chimney. 

small  stacks  are  very  rarely 

rain    storm   more   or 

■     the  -tack  through 

■  ■  r  comes 

in   intin  .itli   the   sulphurous- 

■t,    and    the    ■■ 
sulphur;  5l  ',)  which  atl 

r   rusty-whit. 
in    many    steel    chimneys    beneath 
the    soot    is    sulphate    of    iron. 

red  that  small  stacks 
cannot  be  lined,  but  it  is  ■ 
a  lining  in  any  stack  in  which  a  man 
can  be  slung  on  a  "bosun's"  chair.  Such  a 
lining  will,  to  a  large  extent,  prevent 
n,  and  in  most  cases  will  im- 
prove the  draft,  and  the  available  stack 
a>-ca   will   not  atly   re- 


in the  circumference  of  the  chimney,  or 

they   can    be    set    in    rings,   a-    may   be    de- 
sired.     The    edges    of    the    brick    must    be 

rubbed  so  that  they  will  key  in.     This  is 
particularly   necessary   at   the   lowi 

I    the    chimney    where    the    heat    is 

it   is  advantageous  to  have 

the     radial     joints     slightly    open     on     the 

inside    of   the    chimney.      In    putting   in    a 

f   this   kind   it   is   a   g 1   plan   to 


Keeping    Seaweed    from   Pumps 


I  have  two  _'<>  and  \2  by  12-inch  dupll 
steam-driven    pumps    taking    water     fro 
Jamaica    bay.      The    end    of    the    suctii 
inclosed   in   a   wooden   box  and 
led  with  a   foi  t   valve.      I  I 
made   as   shown   in   the   drawing.     Thrc 
inch    planks    are    given    a    coat    of   copp 
paint,    sharpened    on    one    end    and    drivi 
down  into  the  sand  as  far  as  they  will  g 
They   are   then    spiked    onto   the   frame  1 
the  box,  which  had  been  previou 
and    -awed   off   on   top.      The   tin 
of    the    box    are    made    in    this    way,   tl 


REEN     PROTECTION     FOR     SUCTION     PIPE 


have  a  slight  air  space  between  the  brick 
and  the  metal  at  the  lower  part,  but 
in  the  upper  portion  of  the  chimney  the 
lining  can  he   placed   against  the  metal. 

In   some  cas  id   plan  to  put 

in  a  shelf  of  angle  iron  to  support  the 
lining    at    intervals,    but     il     is    not    neccs- 


planks  being  tongue  and  groove  a 
minus  holes.  The  top  is  planked  tit 
also,  and  the  side  facing  the  bay  is  I' 
open,  but  is  provided  with  two  removal 
three  to  the  inch. 
When  these  screens  get  blocked1  w 
grass,    one    can     be     raised,    cleaned, 


D 


igoo. 


the  other  one  done  in  tin 
,ut   stopping  the  pump.      All   the 
fr  thai  pumps  has 

.  se'  screens.     1   lind  this  a   very 
it  the  pump, 
-  one  of  the  pumps 

ill  limes. 

John    Mori 
Lren    Maud.    X.    V 


Where  is  the  Leak? 

.   short   time   two   of  tin-   ladies 
in    this    place    have    re- 
re   electric   shocks   in   attempt- 
i\v    water    from     lancets    while 
on   a   floor   that    was   wet    from 
and  a  boy  received  a  had  shock 
ting     to    turn     on    water     while 
inc    in    a    hath    tub.       We    experience 
Iso    with    the    telephones     when 
much    trouble    with    the    power 
h  at  times  swing  into  the  tele- 
jae  lines. 

wer   house    is    at    least    500    feet 
,m    the    hotel    and    cottages,    and    each 
is  connected  t"  ground  through 
the  grounded  line  beii 
pipe  line  to  the  power  house. 
>ne    explain   why   we    are   sub- 
se  shocks  from  water  pip< 
ephones : 

Weldy  S.  Geager. 

Cal. 


Receiver  Pressure 


j  pleases  me  better  than  to  start 

man,"  as  we  call  our  chief,  talk- 

fe   on   the   "practical."    and    when    1    read 

I..  Johnson's  article  under  the  title  of 

,vyer   on    Receiver    Pressure,"    1 

mething   to   draw   him   out. 

issue  of  Novi  ned  at 

r    page    1    went    into    tin-    office, 

soon  got  him  going. 

me  preliminary  theorizing  he  re- 

ie  of  his  own   experiences  bear- 

the   subject,   as    follows: 

years    ago    I    was    hired    to    run 

shift   in   an   electric-light 

ncluded    among    its    equipment    a 

28   by    30   tandem-compound    en- 

,Vhen    1    first    to,  k    charge    of   the 

;t.   1   found   the   receiver  gage   r 

lies   vacuum,  and   after   verifying 
i  accuracy  by  indicator  cards.  I  prompt- 
it  to  two  pounds  pressure.  I  called 
rintendent's  no) 

btained,   and   be   ordered   that   the 
1  lit     engineer     maintain     that     1 

night    shift,    when 
id    lightest    loads   prevailed, 
»hin  the  compass  of  two  pounds  mini- 
rni  and    10  pounds   maximum. 

The  night  man   was  rather  je: 
t    new  man.  and  held   to  the   firm  con- 
v.ion    that    he    was    obtaining    the    best 


P<  -\\  1  ft  AM)  THE    1 

'uniting 

.1    link 
block    d 

forming 

\fter  some   fri 
man   ofl  undeni- 

tention.     1   had   no  id 

to    do   ibis,    a 
shaft  governed     machine, 

.   which.  b>    the  waj 
that   loud-noised    humming    family. 

"I  accepted  his  invitation,  and  that 
night  appeared  when  there  was  a  fairly 
I 

,1  the  engine 

it.      The 
engineer   proceeded   to  appb    1"-   test   by 
decreasing  the  receiver  pressure,  and  with 
hi-    band    on    the    handwheel.    said:     Now 
the  hum  of  that  dynamo."     I  did, 
and  undeniably  the  hum  of  that  machine 
changed    as    the    pressure    fell,    and,    un- 
dly,    that    hum    proclaimed    the    cu- 
ing   faster;    there   was   no   mistak- 
ing it. 

,  apparently,  was  one  of  my  pet 
-  knocked  on  the  head  b 
<  bservation.  I  acknowledged  the  inevit- 
able, but  it  was  a  bitter  pill  to  swallow, 
as  I  knew  that  it  would  be 
town  bow  the  local  man  put  a  kink  in 
the  imported,  and  more  expensive  man. 
What    si  'hat    night    v. 

forming  a  plan  of  action  for  the  morrow, 
or  rather  that  day,  for  it  was  near  day- 
light. With  the  indicator  ready.  1  ex- 
perimented with  the  receiver 
and  was  surprised  to  note  that  with  every 
turn    of    the    handwl  stribution 

of  the  steam  changed,  SO  thai  actually,  at 
10  pounds  pressure,  all  the  low-pressure 
work    was    done    at 

inder,  with  a  consequent  loss  of  vacuum, 
while  at  two  p  loint  at  which  I 

bad    left    it    the    previous    day.    the    distri- 

was   ideal.     As    1    knew 
superintendent 

for   himself   the   engine   performance   that 
night,     I     worked    diligently    during    the 
done,    and    at 
•hat   showed 
•  ,qnal  at   10  ; 
I  very  much  off  at  five  pounds,  and 
knew    I    had    chan 

*    ''»■   hum   of 
namo   plainlj  '»•''«    ,0 

minimum.   10  pounds  maximum   •■ 

on    the 

highly  discomfited  nigl  'he  next 

day. 

•This    is   a    par'.ic   I  I    m\gM 

- 
particu! 

exhaust   valve   of  his   machine  he   inclined 
-   me   steam  by  then 


■.team   ..1 

ginc,    that     was     runnil 

hardl) 

well,   and 

si, hi.    1    1 

ing  nothing  else  to  do  le  over- 

hauling  minoi 

lib     the 

'regulation'  amount,  and  on  that  tl 
the  point  01 

[    was  immei 

iid    that    now.    tin 

am  the 
full    stroke.     Why?1     I    have   nc\> 

able    to    duplil  n    of    this    en- 

gine  with   another,   nor  have    I    been   able 
t,,    satis!  ilain    it    on    this    en- 

gine, unless  a  possible  solution  of  it  1- 
•heated, 
and  by  applying  compression  I  was  caus- 
ing the  engine  to  compress  saturated 
steam,  when  we  had  installed  a  costly  ap- 
paratus for  filling  the  clearanc 
superheated  steam  from  the  boilers 
showed 

no    marked    condensation    of   the 

"It    is    surprising   how    many   ei 

impression  on  their 
engine  by  noting  the  change  of  bight  of 
:  rnor  link  collar,  and  how  many 
erne  to  a  hasty,  and  wrong  conclusion 
from  the  fact  that  the  cutoff  remained 
practically    the    same    or    probably    was    a 

remained    at    the    same   bight    is   a    strong 
point    in    favor  ion.      To   illus- 

an   engine   was  doing   100 

P  x  Lx  A  x  .V 

100  Iwrscpoucr  = — —  • 

If   any  rs    on    the   top 

tor  must 

be   increa-,d.     Now  had  an 

with   an   abs 
crner    when  '  '    show. 

it     is     very    evident     that    b>     drawing     a 

and    as    we    know    that    we    are    doing    loo 

.  and  naturally 
point  of 

■ 

that    the    cutoff    happens    later    I 

initial    pri 
compared  with   running  with  no 

' 

•   am     per 

■n   valve 

tal  pres- 

'•"    <"""- 


■ 

ind  that 

ther  eco- 
'in    terms    of 

•    hour.'  " 
II.    1! 


POWER  AND  THE  ENGINEER. 

away   in   a  blue   smoke,   li 

>    and  harsh,  which  allows  them 
ced. 

or   the  oil 
must    work    under    the    right    conditions. 


Cylinder  Lubrication 

The    faulty    lubrication    of    a    cylinder 

ethods  of  ap- 

requiring  lubri- 

improper 

which  allows  the  oil 

v.  ay  from  the  place  where 

:    do    it-    work.      The    makers    of 

ill    gladly    advise    what    oil 

1  with  their  engine,  and   it 

licj    to    follow    this 

a    certain    point.      If    you 

think    you     are     not    getting    the    result? 

nee    tells     you     you 

should,   find   out    for   yourself   where   the 


It  is  not  the  quantity  but  the  quality  and 
how    it    is    intn  duced    into    th< 

You  may  have  the 
bi  st  engine  built  and  also  thi  best  lubri- 
cator or  pump  and  use  the  best  oil  on  the 
market,  but  if  these  do  not  work  in 
harmony,    you    would    be    foolish 

suits.       The    lubricator    should    be 


) 


H 

IB?   , 


J 
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tin-    right     ;idc    of   the    ledger.      And  f!A 
if   you  glimpse    between  '11 

i.it  volume,  when  you  In 
into  the  engine  the  satisfaction  of  seej 
the   silky   luster   of   the   cylinder 

lubrical 

to  lubricate   six   engines  n| 

the    best    SUI  I 

The   accompanying   sketches   may  pr<; 
inti  n    ting    to   those    concerned 
cation    problems.       I  hi>      \  stem    may 
put     on     any     cylinder     with     very    li 
trouble  and  expense.     Referring  to  Figl 
a     '  1  inch    pipe    tap    hole    is    drilled    i  1 
the   cylinder   on   both    sides   as   far  as   ■ 
Center  of  the  valve  seat,  thence  up  to  lr 
face.      With    the    valve    iii    position,  A 
shown    in    Fig.    2,   a    cup    is   drilled    in    • 
face.     This  cup  picks  the  oil  up  andaln 
lubricating    the     valve     seat     is     deposit 
into  the  oil  grooves.  I  )n  the  reti 
the    steam    entering    the    Jfj-inch    S™' 
Fori  •       the     oil     through     the     1/16-ii  1 

into    the    cylinder.      Fig 
the     arrangement     of     the     oil     cup      I 
gravity     feed.       This     is     a     very    effici ' 
method   of  lubrication    and   it    gives  gr. 
fying   results  on  the  Corliss  valve  as  \' 
as  the  plain  slide  valve. 

H.   M.   NlCHOLLi 

Chicago,  111. 

Our  engine  is  of  the  automatic  pisfr 
valve  type,  uxi-i-inch,  running  223  r 
olutions  per  minute.  The  valve  is  \ 
heavy  and  is  controlled  by  a  Rites  inei 
governor,  which  is  very  sensitive  i 
soon  begins  to  "hunt"  if  the  valve  d 
not  receive  proper  lubrication.  1  hi 
tried  various  grades  and  kinds  of  "it  ! 
find  that  1  get  the  best  si  rvici  from 
engine    when    using   a    high-grade,   hi 

I.  of  which  \V2  pints  for  a  12-hours'  1 
is  sufficient. 

E.  II.  Cavanaugb 

Altamont.    111. 


t  the  walls  of 
the  cylinder  ai  .   or  does 

not   make   a   good    packing   nor   assist    as 
it   should   in   helping   the   piston 
hold  the  pressure.     It  ma; 
fire    test,    in    which    case    it    would    burn 


the  throttle  valve  just  as  far  as 
conditions  permit,  as  this  insures  more 
ation.  That  is  the  key  to 
the  whole  situation.  Completely  atomize 
a  good  oil  and  the  question  will 
how  much,  but  how  little,  oil  must  be 
used,    and    the    results    will    show    up   on 


Condenser    Wanted    Cleaning 


The.absorption  refrigerating  system 
our  plant(  was  not  working  as  well  as 
should  last  summer  The  absorber  : 
condenser  got  very  hot,  and  the  cool 
water  did  not  seem  to  have  very  mi 
effect  on  them,  and  we  came  to  the  C< 
elusion   that    the   coils    were   dirty. 

We  connected  "a  i-inch  steam  line1 
the  manifold  at  the  top  of  the  conden 
and  absorber,  and  took  the  plug  out 
the  bottom  manifold.  \fter  drawing 
over  into  the  generator,  we  opei 
am  valve  and  blew  the  coils  1 
with  steam  ;.  id  it  would  be  hard 
imagine  the  dirt  we  bli  w  out  of  the  co 
After     they     were     cleaned,     th> 

d    better    than    it    had    worked 
years,    so    we    made   a    permanent   fixti 
of    the    steam    connection,    so   as   to  k< 
the  coils  clean. 

Walter  C 
Philadelphia,  Penn. 
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Annual  Meeting  of  Mechanical  Engineers 

A  Number  of  Good  Papers  Presented.     George  Westinghouse  Elected 

President.     187  Members  Added  to  Roll.    Spring  Meeting  at  Atlantic  City 


ual    meeting    of   the    American 

anical   Engineers  was  in- 

by   the   gathering   of  the   inem- 

iety    in    the 

of   the    Engineering    Societies' 

•1    Tuesday    evening,    December 

a  listen  to  the  address  of  the  retiring 

M.   Smith. 

(hknt's  Address 
he     presidential     address     dealt     with 
cssion  of   Engineering.     History 

■  the   emperors  and   kings   under 
m  the  great   engineering   teats  of  the 

accomplished,  oks  in 

I    for    a     mention     of    the     men     who 
1   carried  out   the  work. 

■  organization  of  engineers  was 
Smeatonian     Society,     organized     in 

Smeaton   and   his   contemporaries. 
of   the    great    national    societies    were 
uring    the   nineteenth   century. 

ltutlmi   .if  civil    [engineers   "i    • 

Kin    Mv 

Itntinn  .•!    Mi'chanii'ul    Kngh rs....  IsiT 

uVs     Inggnleurs    Clvtls    de 

1*4* 

V»r.-in    licutsclier    Ingenieuri' ls.".i. 

Sucletj   "i   Civil    Engineers...  1852 

■tan  Institute  nf   Mining   Engineers  1*71 
S     lety     of     Mechanical     En- 

l-^» 

'rtenn     Institute     ..l      Electrical     En- 

1**4 

national     societies 
e   an    aggregate    membership   of 
oa     Twelve   national   societies   of  en- 
-pecialists   comprise   more   than 
00  members.      Twenty-three   local   en- 
societies    in    different    cities    of 
United    States    count    86oo    in    their 
nbership. 

lie  address  refers  in  detail  to  the  in- 

;  .veen 

international    societies :    to    the 

in  !><.*<)  of  an  invitation  tended 

til    lion    of   Civil    Enghx  -  i 

tain  and  of  the   Societe  des   In- 

ivils  hy  the  four  American  na- 

ieties :    of   the   visit   of  the    Me- 

the    Instituti 
Mechanical   Engineers   and   the 
lety  in   loon  :  to  the  joint  meet- 
Institution  of  Mechanical   En- 
id   the    American    Sociel 
'.   Engineers  at  Chic 

lit  of  the  American 
•    Mechanical    Engineers   to   the 

of    Mechanical    Engine- 

itain  during  the  coming  summer. 

g    to   the    Engineering    S  icieties 

ding  in   New   York.    Mr. 

der   the    same    roof   are    grouped    to- 

•ides   the    American    Society   of 

hanical   Engineers,   the   American   In- 

ite    of    Mining    Engineers    and     the 


n     institute 

ftecn  other  -  ngineer- 

ing  and  allied 

engineer-    practising    in   all    ' 

cm'  engineering  may  call  this  buildi 

In   the    Institution   of   Civil    Engineers, 
as  well  as  in  the  Institution  of  Mechanical 
Engineers    of    Great     Britain,    no 
is  admitted  into  the  1  if  mem- 

bership except  he  can  pass  a  satisfactory 
examination    as   to   the    fundamental    prin- 
-  -leering    by    an    examining 
if  the  Institution.     If  the  technical 
in     (lre.it     Britain     maintain     an 
equally    high    standard    in    grant: 

in    engineering,    then    the    degree 
may   be  accepted   in   lien   of  an   examina- 

In     other    word-,    the     engineering    in- 
stitutions   in    Great    Britain    establish    the 
standard  for  the  degrees   granted  by  the 
technical   schools.      In    the    Ameri 
cicty   of    Mechanical    Engim 
may    enter    the    society    as   a    junior    upon 
the    presentation    <■>   a   degree   in   engineer- 
ing  from   a   technical   school,   but   the   so- 
ciety  ha  lard   by 
which   to    measure    that   degree.      Promo 
higher   grades    of   membership    in 
our   society   is   made   only   upon    a 
ing  of  engineering  experience  sat; 
to    the    membership    committee,    which    is 
maintaining  a  high   standard  of  member- 
ship. 

If  we  are  to  have  a  profi 

-lied    from    t' 
we     must     have     a     broad 
education   befitting  that  of  a   learned   pro- 
inguished  from  a  n 

■i    of   a    trade. 
■    Lowell,   of   Harvard,   in   his   re- 
cent   remarkable    inaugural    addn 
in  :      "'!  he    bi 
of     liberal     education     in 

world     aims    at     pi 

tiling     well." 

:'  many 
■ 
foundly,     and     is     still     one-sided     if    all 

'lanical 

ucmbers   a: 
the  profession  which  is  unlimited.     It  re- 
nly   that   we  r   tradi- 

high  quality  a  iat  the 

members    maintain    enl  '  votion 


isork.   that    t' 
ther   in    the   bl 
and    mosl  -  ■     that 

solidarity  of  membership  and  devotion  to 
high    ideals   which    will   compel    th( 

with  the   other   learned   profl 

I 
The  presentation   of  the   ■ 

-wed  by  the  announcement 

of    the    results    of    the    election    of 
for   the   ensuing  year  :      Pri 
Westinghouse;      vice-presidents,     Charles 
Whiting    Baker,   W.    I-'.    M 

Meier:     managers,     J.      Seller-      Bancroft, 
James    llartness.    II.    (I.    Reist. 

After  the  new  president  had  been  in- 
troduced to  the  audience,  tin  meeting 
adjourned  to  the  headquarti  - 
ciety  in  the  same  building,  where  the 
t  with  their 
ladie-  received  the  membership  and  their 
friends. 

Wednesday 

The    Wednesday    morning    session    was 
devoted  to  the  recepti 

council,    teller-  -     and    various 

committees,   and    to   the   consideration    of 
dments  to  the  constitution. 
(  )ne   hundred    and    eighty-seven    i- 
ded    to    the    roll,    and    it    v 
Pounced    that    tl 

at     Atlantic    City.      The 
amendments    relating   to   the   quali 
of  candidates    for   the   grad. 
and    junior    m<  I 

to    the   meml 
r      ballot.      Reports      from      the 
Standardization     and      Plan- 
Committees    of    the    <  i 

in   our   treatment    of   tin-    meeting   of   that 

day   afternoon,   through    the 

-  nnsylvania  Tunnel  and  Terminal 

inity   to 

hut    varii 

' 
tents. 

Tin  i 
Tanbark     as     a 
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Rolling 
P.     Cainc;     An 
kj   Vertical  Fit 
'  j    I-'.    W.    Dean,    and   a    second 

■      ■■    ; ' 
idinal  Joinl 

published   in 
Albert  A.  Cat 
trouble     with     tanbark 
ation  "i  the 
brick   around   the    -  nings. 

ibviated  by   the  insertion 
iron   lining   into   tl 
with  a  shoulder  on  tup  to  hold  it  and  a 
turning  in- 
ward to  support  a  second  cylinder  of  such 
length  as  to  hrin  I   the  tanbark 

•t   is   fed   onto   the 
■ 
ning. 

nd  part  subject  to  • 

is  the   side  of  the   furnace  near  the 

round    the   base    of   the    cone    of 

tanbark  on  the  grate,  there  exists  only  a 

thin  layer  of  fuel  which  allows  the  air  to 

-  through  readily  and  causes  combus- 

tense  a<  to  destroy  the  furnace 

walls  in   the  immediate  vicinity   in   a  com- 

short    time.     This   difficult 

build     g     the     furnace    wall 
wit'  loping 

.  n  to  the  grate  so  that  the  cone  of 
fuel  will  have  a  base  of  larger  diameter 
than  the  width  of  the  grate,  and  the  extra 
thickness  of  fuel  thus  obtained  at  the 
rate  prevents  too  rapid 
infiltration  of  air  and  produces  more  uni- 
form combustion.  Mr 
with  tan  presses  was  that  the  moisture 
content  of  the  tan  couli 

idicated 

in  the  paper,  and  that  preheated  air 
til  means  be  introduced  into  thi 

The  paper  01 
criticized    and    discussed    at    such    length 
that   it   will    be   necessary   to   publish   both 
the    original    and  .'.hen     more 

space   is    available. 

W.     P.    Caine's    paper    on    Governing 

Rolling  Mill  Engines  was  given  a  limited 

hearing  and  the  irned  to  Mr. 

rs.     In 

a     written 

Chi  1  that  leaking  tube  ends 

were     caused     bj     local     heating     due     to 
■!■•   case    was   cited 
where   the    trouble    was   cured   by    i 
the   hot   gi 

or.  their  way  to  the  t'ire  tubes  of  the  main 
cylinder.     In   another   instance   the 
tube  sheet  of  a  vertical  vered 

with   asbf  - 

R.  P.  R-olton  thought  that  the  design 
invited  what  followed  and  that  the  tubes 
were  too  large  and  too  long,  the 
feet  doing  no  good  at  all.  The  tube  sheet 
should  be  at  least  7  feet  above  the  grate. 
The  detached  furnace,  or  dutch  oven,  was 


recommended    to    prevent    clinkers,    etc.. 

from    entering    the    tubes,    adhering 
surfaces    and    stopping    tile    flow    oi 

William     Kent    commended    the    moral 
of  any    man   who   made   a    failure 
public,    and    s|„,ke    of    his    unfortUIl 
with     the      Edgai 

[n  a  humorous  \  em   !  id 

that    he    bad    often    advised    Mr.     D 
desist  from  designing  boilers,  as 
easily    buy   a    much    better   boiler    than    he 
could    make. 

John  C.  Parker  characterized  the  chain 
grate  as  being  too  inelastic  for  the  vary- 
ing demands  of  everyday  service.     It  was 

n's    opinion    that    '. 
tlie  lust  re-iik-.  combustion  must  be  com- 
pleted   before    the    gases    enter    the    tubes. 

tch    oven    was    becoming 
it   was  cornet    in   principle,   and 

if    Mr.    Dean    had    used    it.   he   would   have 
leaking   tube 

Albert    A.    Cary   had    r<  m<  dii  d    similar 
by    lowering    the    grates,    and    in 
Stance    had    introduced    a 
brick    wall    between    the    sire    and    the   tube 

sheet.      I  no.  0 1  n     i bustion,    lie    said, 

conduced    to  "on    or    an    al- 

ternation of  zones  of  intense  heat  and 
comparative  coolness.  producing  the 
strains  due  to  unequal  expansion  and 
contraction  of  tube  sheet  and  tube  ends. 
The  chairman.  L.  P.  Breckenridge,  re- 
quested Mr.  Dean  to  experiment  with  one 
of  his  boilers  by  burning  all  of  the  fuel 
possible  on  the  grates  with  all  of  the 
draft  he  could  get.  Then,  after  noting 
results.  half    or    more    < if    the 

:  d  while  burning  the  same  amount 
of  fuel  on  the  same  grate  area  also  note 
results.  It  was  his  opinion  that  we  have 
a    few   pieces   of  laboratory   apparatus,   but 

..    boilers,   and    of  the   proper    rela- 

^rate  area  to  heating  surface,  hut 
little  was  really  known. 

Meier,  who  organized  the  syndi- 
put     the    water-tub.     boil,  ;  .     into 
the  boiler   hi  iltse  at   the   Columbian   1 

id  that  in  the  burning  of  oil  it  was 

that   no 

1      oil      could      strike      the      tubes. 

Small    particles    upon    striking    the    tubes 

would       ti  ead       nit.     producing 

.iiing    and    finally    resulting    in    a 

baky  tube.  To  prevent  this,  the  oil  should 

bl      directed     downward     and     away     from 

S.  He  had  always  believed  in  the 
utility   of  larger   combustion   chambers, 

en  the  first  chance 
to  discuss  Mr.  1  lean's  second  papi 
boiler  joints,  which  appeared  in  the  Octo- 
ber  26  number  of  Power  and  has  been  dis- 
ly.  he  -aid.  that  the  joint 
advocated  by  Mr.  Dean  bad  been  tried 
as  long  ago  as  1X5N  and  was  used  in  the 
British  merchant  marine,  where  it  gave 
satisfaction,  while  the  unequal  length  of 
strap  was  used  in  the  navy  with  more  or 

satisfactory   results. 
I-'..    D.    Meier   thought    that    for    marine 
boilers,    from    12  to    15    feet   in   diameter. 


it  was  a  most  1    0  llent   joint,  as  it  to< 
1    the   buckling   of   the   plates    win 
breathing   a 
uri        [tit!    In     lielie\ 
llei    drums   of   w 
I"  ilers.    ft  0111   36   to    (8   inches    in    ili.unet, 
Iter,  but  shot 
!'■   thin    anil   be    shaped   to 
1  if  the   shell   le    being    n  ill  A 

red    heat. 

Mr.  Greene  enumerated  the  United  Stat 
cruisers  "New  York,"  "Columbia! 
"Minnesota"  as  bein  ■  10,1  ,-,  ,rn  i„,,|, 
having  this  type  of  joint.  S.  F. 
said  that  laboratory  tests  shown 
wcaki    I  joint   to  1" 

line    of    rivet    holes,    while    rupture    uSU 
1    1  ik    place   at    some   other   point.     It  w 
evident    that    some    factors    besides   tin 
enti  ring    into    the    laboratory    test 
bi    ,-,  msidi  red. 

On    Thursday    evening    a    reception   v 
tendered     by     the     membership    of    X 
York  and  vicinity  to  the  officers  and  me 
bers     of     the     society,     their     ladi 
guests,  at   the   hotel   Astor. 

GAS-POWER    SIC  I  [ON 

At   the   sessjun   of  the   (las   Power  S 
tion,    held    separately    from    the    main    - 
sion   on   Thursday   afternoon,   there   v. 
presented    two    important    committee 
pi  irts    and     two     \  er\     int.  1  1  si  in 
The   reports  were  those   of  the    I1 
eration  and  of  the   Standardizatio 

The     report      of     the      Plant     Operal 
(  ommittee  contained  a  set  of  well  plain 
blank   forms   for   use   in   recording 
plant      performance.      These      im 

er    Log,    an    Engine    Log.   a    I 
Curve    Form,   a    Monthly    Data    Sheet, 
which    to    summarize    the    other 
and   a    Monthly    Cost    Sheet,   covering 
purely   operating   costs.      A   supplement 
rep    rt     by     a     member    of    the    0 
[11 1    1  nted    substitute    forms    for    1 
1.  1  mthly     costs     in     which     the     cost 
producer  operation   i-   separated 
1  f   engine   and   generator   operation, 
other-member  presented  another  mill' ■ 
report     ci  \  ering     fi  >rms    f,  ,r    blast-fun 
gas  powei    plants. 

The     Standardization     1  ommi 
Charles    E.    I.ucke,  chairman,   110 
preliminary    report    which    0,111.1:110! 
following     recommendations    ami 
sions : 


Coal 

It    is    recommended 

./.     That  coal  quality  be  defined  by   I 
ultimate  analysis  of   samples  driei 
degrees  Fahrenheit:  (b)    proximate  air- 
sis  of  samples  dried  at  210  degrees  1 
renbeit :    (c)    calorimeter   test   In 
bed    calorimeter,    such    as    Parr,   Mai  , 
Atwater. 

B.     That    this    definition    of  qi 
considered    as    a    mark    of    identity     " 
some    coal    successfully    gasified    b; 
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mincer    in    q  icsti   n,    and    not    in    itself 
of   the    satisfactory    nature   of 

I   a  variation  from  values  given 
a   and     '•,    not    exceeding    5    pel 

d   2  per   cent, 
risidcrcd    a* 

•  producer 

■ 
g    their    own    test    plant,    which 
ly  be   ••  ate    their   own    fac- 

•  they   make  preliminary 

mtem 
a  purchaser  after  a  provisional 
le,    the    results,    if    satisfactory. 
ted  in  the  final  contract,  tl 
led  by  its  trade   name,   mine   or 
For   example.   "This 
ntinuoiisly     supplied    with 
—    pounds    of     Pocahontas     coal    per 
I   do   something,   with   some   rc- 
tamed. 

Producer  Operation 

■nmunded    that    the    weight    of 

ed]     be    determined     from    the 

■    coal    tired    with    these    precau- 

dar    intervals    of    feeding    and 
norm  amounts. 

dar  removal  of  ash.   preferably 
the   coal    Bred,   as    imb- 
ed  by    the    proximate    analysis. 

stanth    maintained    level,    dcter- 

a   bar   with   a   flat    plate   on    the 

'.  at   right  angles  and  as  large  as   will 

ugh     top     holes     after     leveling 

bar  or  stick,  with- 

a  bearing   plate   extending    over   con- 

rfr.ee.   may   lead   to   err.ir. 

measurement  to  begin  until  the 

rs  old  under 

be    used    for 

run. 

.    The  length-  of  run   to   be  such   that 
coal    regularly    tired    will    be   at 

:    times  the  weigilt 

■ducer  content,  which   is  about 

table    ii-hour   run 

1 1  boiler  test :  in  which  case  if  an  error 

quivalent    to   one-fourth    of   the 

;  were  made,  the  error  in  coal 

would   be   only   ah 

commended     that    the    c:  ' 

the    weight 
ration 
ac- 
j    the    heat    equivali 

tte  to  the  weight ;  with  the 
ling     that     this     may     not     be 

ing  the  "high"  and  "low"  heat 
producer    gas,    the    reporl 

•  the    "1   w"    value    is    a    very 

:'  doubtful  value  in   com- 
m,    and    with    a    p 
■"  e  only   in    scientific    in\  1  st 

tion  in  engine  cycles.  It  has 
1  practice  partly  because  it 
most   nearlv    the    heat    actually 
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re,  that   whicl  in  pre- 

1     heat.       It 

than    wl  the    high 

It   is   '  :   that   quality 

lumetric    analysis 
gine    by    a    specified    standard    apparatus, 
and    by   calori  I  l  u.    per   cubic' 

••.ed  instrument,  taki 
the   three   temperatures,   air.   gas   and   flue, 

not   more   than    to  degri 
renheit    between    any    two.      The   cab. rim 
eter   r.  without 

tion. 

low  and  the 

distinction    between    high    anil    low    value 
he    avoided    in    commercial    work. 

hat     the     volumetric     analysis     be 

considered  as  an  indication  of  the  work- 

the   producer,   and   a   guide   to   it> 

adjustment  ami  manipulation,  rather  than 

as  a  measure  of  the  good  qualit] 

in  the  case  of  hydro- 
gen   under    adaptability. 

impliance    with    an. 
quality    or    volumetric    analysis    b 
sidered    satisfactory    when    within 
cent,  of  the  value  of  any  numerical  quan- 
tity given. 

.TITV    OF    GAS      I  ' 

When   the  quantity  great    in 

large    plants    and    thi  iwer    is 

low,  as  any  but  natural  gas  always  is.  the 
•rement  is  quite  be- 
yond the  range  of  any  commercial  meter, 
by  reason  of  the  disproportionate 
meter  installation  to  the  value  1  f  the  in- 
formation. This  tact  has  Kd  to  the  pro- 
ition  of 
pitot  and  venturi  tubes,  and  the  holder- 
tin  >p  m  ' 

Correct    gas    measurement     i-    - 
cult   or  -illy   when   the   quan- 

tity is  large,  that  its  determination  should 
-  when- 
ssible.      When    one    partj 

Mil.    no 

ntee  sl 

lucer   input  to 

lUtpltt. 

Recommend  v 
a.     Wl 
ments  may  be  best  made  by  venturi  tubes 

-.  ide  a   rang- 
■ 
be   taken   to  reduce   fl 
ble  amount, 
dial  reading 

under  tl 

flow   conditions. 


quantity 

- 

d  u  ith 

in    15    minuti 

■  iken    to 

.    quantity    of  ined    by 

■     method    availabl. 

impliance  with 

the   guarantee    when    not    more   than   5   per 
cent,  abi 

The  heat   equivalent   of  . 

may  be 
taken  as  the  product  of  the  ],, 
per  cubic  fo.it  ami  the  numhei 
cubic  feet  determination.  When  either 
is  a  variable  its  average  for  a  given  time 
taken  by  the  method  of  mean 
ordinates,  by  plotting  each  reading  verti- 
cally to  a  horizontal  time  base,  joining 
ight  lines  and  integrating 
areas  in  the  usual  way. 

The     engine     Output      i-     generally     the 
prime   variable    in    tin  nantitie- 

fixing    the    general    performance    of    the 
plant,    inasmuch     as    all    other    quantities 
lly    specified    am!   guaranteed,   the 
quantities  being  fixed  for  a  given  horse 
1.   or   a   given   change 
iias    re- 
sulted    from  various 
.•.  er   and 
lly    with    resp 
full    load,    normal    load,    overload,    maxi- 
mum   load,    and                          the    time    an 
engine     must     run     under     given 

ability  to  carry  that  load  and 
its  right  to  a  rating  at  that  load;  and 
from  uncertainty  of  tin-  relations  among 
indicated,     brake,     effective     and     friction 

guaranteed    which    i-    not    directlj 
tirable,    but    which    i-  rmined 

from    another    that    is    measurable. 

It    may    be    :  I    that    a 

r   attaining   a   steady   state 

under    t!  ad,    as    indicated    by 

to  carry  that   load   indefinitely,   if 

The    time    to 
reach   thi 

-s  than  thn 
and   in   small   engii 
in    half   an    hour. 

uld    al- 
■ 

not.  but  when  mptions  made 

u    and    the    mi 

to  elimiii  nal  peculiaril 

d   in  all  hor- 


u   total 
mechanical 

in    minutes.      ["his 

taken    at 

d    numerical; 

should  ;il\\  ;i\  >  be  di- 
rectly measured  when  the  conditions  per- 
il tnt   that   it  is  worth 

obtain. 
.,  r  determinati 
unreliable,  c 
ivn  of  the  indicated  values  deter 
mined  by  high-class  experimenters  being 
n    the    directly    measured    brake 
quite  sufficient  proof  of  their  un- 
certainty.     It    is    not    desirable    here    to 
enter   into   the   causes;    but    in    order   to 
eliminate     uncertainty     and     controversy 
should  Ik    an   agreement : 
a     Precisely  how  many  cards  arc  to  be 
taken,  when   and  how   often. 
A  hat  make  ><i  indi( 
!  roof   of   calibration   of   spring. 
,1     What   type  of  reducing  motion,  and 

nnected,    preferably   by   drawing. 
,-     How   the  cards   shall  be   in! 
;"     How   the   speed   to  be   used   shall   be 
found. 

Engine  speed  measurements  arc  data  m 
a  Horsepower  calculations  in  which  for 
indicated  horsepower  there  is  ne< 
number  of  similar  cycles  executed  in  one 
minute  rather  than  the  actual 
any  one  time;  and  for  brake-horsepower 
direct  measurements  the  average  -peed  of 
overcoming  the  resistance,  or  the  total  dis- 
tance that  would  be  travcr- 

tance  in  one  minute,  if  free:   this 
•    involve    the    real    speed    at 
any   minute. 

or  ability 
engine   to   maintain   a   given   value 

When  engines  are  to  drive  alternators  in 
parallel,   the   rate   of   chang 
extremely    small   time   inter,  lis,    down    to 
hundred)  riant.    As 

any  part  of  a  compl  divided 

iime  in  mini-- 

per  min- 
ted   in    a 
:..  and  as  these 
two  may  be  very  different  in  arm 

cy,    even    with    constant    load,    and 

ion    in    term-   of 
per    minute    leads    to    endless 

b!e,    in   accord- 
ance with   the  recommend 

itution   of  brake-hoi 

1   or  normal 

r    cent,    variations    in 

limiting   speeds. 

!    of    stating   that   at 

tant  load  of  too  horsepower  the  en- 

peed    will    be    200    revolutions     per 

minute,    or    not    more    than    2     per     cent. 


POWER  AND  THE  ENGINEER. 

■    below,  the   matter  can   1" 
m 
Constant  Eniine  B 

■  i.Miii-  over  IS  a 

1 
to  cam  shaft,  maximum 102     105     lOfl 

Uinlnum 98.     ""     "" 

(ireat    care    mu-l    I  d    after    a 

load  change  to  indicate  not  only  the  mode 

measurement  but  also  when  the 

measurement    should   begin    and    end.      The 

instalment  should  be  specified,  and  the 
maker'-  nam<  and  the  size  should  be 
given,  and  if  important,  subject  to  maker's 
calibration  before  at 

Important  Physical  ok  Cm  mm  a  Con- 

' ,  \s  Not  [nci  i  ded 

IN   Qv  UJ  1  v 
:,  physical  and  chemical  properties 
characterize  gas  in  its  rela! 
gine    properties  ye1  undefit 
an   early   stage  of  development,  yel  quite 
essential    in   practical   operation.      Some   of 
riaracteristics  are  : 
a     Presence  of  gritty  solids  tending  to 
grind  out  bearing  or  rubbing  surfaces. 

/-     Presence  of  solids,  whether  gritty  or 
not,  tending  to  till  up  openings  and  collect 
in    the    combustion    chamber    in 
ducting    layers,    easily    becoming    red    hot 
and   causing   pre-ignitions. 

C      Presence    and    amount    of    lampblack, 
which,  besides  the  tendencies  under  <;  and 
b,  may,  with  oil  or  water,  form  a  gum  on 
ling    surfaces,   especially   the    regu- 
lating val\  es. 

J  Presence  and  amount  of  tar  in  vapor, 
liquid  or  mis;  form,  and  possibility  of 
picking  up  from  coating  on  piping  and 
other  part-.  'Par  is  one  of  the  most  ser- 
ious cau-es  of  disturbance-  of  valve-  move- 
ment, especially  sliding  regulating  valves, 
besides  caking  hard  on  the  combustion 
chamber,  when-  it  causes  pre-ignition. 

e  Amount  of  hydrogen  or  illuminants, 
or  relation  of  the  amounts  to  other  sub 
stances,  significant  in  the  sense  that  cer- 
tain relative  quantities  may  have  low  ig- 
nition temperatures  and  cause  pre-igni- 
tion. the  tendency  toward  which  is  dif- 
ferent in  practically  every  engine. 
f  Temperature  of  the  gas.  I 
fects   the   weight    oi  which   the 

power  of  tbi-  engine  is  in  direct  propor- 
tion-, -o  that  both  charge  ami  gas  must 
be  as  cool  as  possible. 

re  and  fluctuatii 
This    may    affect    both    powe-r    and    ef- 
ficiency of  tin-  engim  hi    gas    flow  to 
ine   i-   proportional   approximately 
to  the  scpiare  root  of  sum  of  gas  pressure 
ttmosphere    and    cylinder     vacuum 
caused   bj    suction,    while   the   air   flow   is 
similarly    dependent    on    cylinder    vacuum 
\ny    setting   of    the   mixing   valve 
for    correct    mixture    must    be    made    for 

and    any    ch. 

pressure,  however  momentary,  will  admit 

more  or  less  than  the  original  quantity  of 

creasing  the  power  in  both   cases, 

and   where   excess   enters   wasting  it   with 
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decreased    efficiency.     The    impot 

this    fact   even    during    one   suction    she! 

be  more  widely  recognized. 
Paw 

The-    first     paper    presented    at    the     s 
■  I     was     one     ,  ,11     "  lestintl 
Suction  Producer  with  a  Korting  Kjcct'B 
'.!.  ( iarland  and  A.  1'..  Krai   ,  of  c 
L'niversity  of   Illinois.      In   their   paper  e' 
authors    described    a    method    of    using* 
i    instead  of  a  gas  engine   for  test* 
a    suctii  'ii    pri  iduci  r,    and    presented    \  I 
complete    form-    for    rei  ording    tin    res 
of   such    tests       1  it    ,  nurse,   the    11 
testing  is  exactly  the  same  as  that 
when  an   engine  is  used,  except   as  to 
control   of  the  load.     The  paper  also  |-- 
sented  the  results  obtained  by  tin 
in  a  test  of  an  Otto  producer  made  at  - 
L'niversity.      \    very   complete   ah 
the   paper,    excepting   the   blank    form-   - 
recording    tests,    will    be    published    in 
early  issue. 

The  other  paper   was  by  J.   R.    Bib 
and  presented  some  of  the  result 
with    tin-    in  w    Westinghousc    doubli 
bituminous    "a-   producer   at    the 
house    Machine    Company's    -hop-,   in 
course  of  a  series  of  trials  exteni 
a   period   of  nearly   two  years.      Almost 
of  low-grade  fuel-  were  tried.  1 
meadow    peat    and    lignites    up    to     Pi 
hontas  coal.     The  results  presented  in 
Bibbins'    paper    were    especiallj 
ing.      An    abstract    of   the    paper   will 
printed  in  next  week's  issue. 


■ 


The-    collision     between    a     IVim-ylv. 
urd   passenger   train   and   an 
engine    just    outside    Jcrsej     1  il 
mi  irning  <  if   V-  >\  ember  8,  resulted  in  c 
parativel)    few   injuries   to   tin-   p  ■ 
d.ue    to    the    fact    that    the    strong    Ira 
of    tin-    passenger    ear-    re--i-te-<l 
The   damage    to    engines    and    cat 
ever,   wa-   o  nsiderable.     Oni    1  d    thi 

■■1  r    1-1  laches    jumped    the    track 
turned    over    on    it-    side,    dentil 
steel  plates  about   18  inches.     In  tl 
ing   equipment  of  this  car   were  nine  I 
eral    Electric    tungsten    lamps.      It    is 
teresting    to    note    that,    after   tl. 
when    all    the    lamps    were-    taken   out 
tested,    the    ttmgsti  ns    were    found    to 
in    perfect    condition — a    further   ; 
the   rather   remarkable   strength  and  1 
;  bility     of    the     tungsten     filami  1 
specially  adapted  for  train-lighting 


The  power  in  the-  Spokane  rivi 
ready    been    developed    in    several    pla 
namely,    Post    falls,  the-  city  pumi 
tion    at    the   scries    of   rapids   and 
Spokane,  and  at  a  point   nine  miles  bi 

m  .  and  at  a  pi  lint  oppositi 
In    all    100,000   horsepower   has    ! 
-.eloped.     Some  of  this  acts  direct! 
turbines    of    the    city    pumping   plants  r 
of  flour,    feed   and  sawmill-.     The 
part,  however,  is  converted  into  1 
at   high  voltage  and  transmitted 
tances   for   light   and  power. 
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of    Steam    Turbine    Nozzles 

(cccmhcr  ill'  Vmcri- 

S     iety     "I     Mechanical     Engineers. 
II.    Sibley.    "I"    tin 
Alabama,   and    I'    S.    Kemble, 
lal  engineer  for  the  Cha  ■  • 
inpany.    of    Cleveland,    I).,    prc- 
.1    series    of    tc-ts 
them  at  the  Case  School 

termine    the    proper 

ns  and  efficici  m-tur- 

;< ■-   for  given   steam  conditions. 

pre- 

t:cd  then 

-.   measuring  the   force  of  a  jet 
wed  to  impinge  on  an   external 

ting   the   character 
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POWER  AND  THE  ENGINEER. 

ii  in  the 

alve,  which  allows  I 
■ 

to    the 
chamber   B,  hence  to  the  nozzle   C,   into 

chamber  B  under  the  reaction  of  the  noz- 
zle  is  restrained  only  l>y  the  stiffi 
the  tube  and  the  spring  i .  and  indicated 
by  a  needle  which  multiplied  the  motion 
about   to  to  i.     The  spring  F  i- 
by  a  micrometer  nut  and  screw  and  was 
calibrated    in    place    by    known    weights 
hanging  on  a  flexible  wire  cable  wl 
tended    fi 

the  line  of  the  nozzle  axis  and  downward 
over  a  ball-bearing  sheave.  Tube  ./. 
chamber  B  and  the  nozzle  were  all  in- 
closed in  the  vertical  pipe  ('  and  the  box 
P.  and  the  vacuum  surrounding  them  was 
greater  than  that   in  I  r  owing 

to  the   "augmenter"  action   of  thi 
jet   entering  the   passage    ' 
denser.      I  ters    and    mer- 

cury manometers  measured  the  tempera 
tures  and  pressures  at   essential   p 

Some    of    the    nozzles    wire    examined' 
by  means  of  a  search  tube  consistii 
■    cold-drawn    Shelby    tub< 
an  inch   ii  tmeter  and  ,i/t6  in- 

side diameter  with  six  holes  1/32  of  an 
inch  in  diameter  drilled  perpendicularly  to 
its  axis.  The  rear  end  of  the  search  tube 
was  incased  and  supported  by  a  tube  at 
/..    which    had    on    its    outer    surface    a 
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MEASURING    THE    REACTION    OF    A     NOZZLE 


it    with    a    search    tube    inserted 

the  nozzle. 
b\   measuring  the  reacti'  m  of  the 
'  I ien    a    jet    of    strain    is    flowing 

l«  first  method  involves  compl 

id  to  cast  doubt  upon  the  results 

DO  :ied.      Tin-    f.  rce    upon    the    externa! 

su'ice    may    be    modified    by    the    char- 

sc1    of    the    surface    by    the    effect    of 

•■on  and  by  the  distance  traveled 

">'  ie  jet   after    leaving   the   nozzle   and 

reaches  the   surface.     When   the 

-   a  Mat  plate  perpendicular 

to  ie   axis    of   the    jet,    the    force    may 

««  vary  from  a  maximum  to  a  negative 

val .  according   to   the   relative    location 

"'    ■•  plate   and   nozzle. 

•e  search-tube  method  was   tried   un- 


thread fitted  with  a  micrometer  nut  and 

passed  through  the  distance  pace  holding 
the  search  tube  in  the  axis  of  the  nuz- 
zle. By  exploring  with  the  tubi 
the  axis  of  the  nozzle  th<  | 
isting  therein  at  different  portions  of  it- 
length  wen-  determined.  The  nozzles 
were    also   drilled    near    the'       nuzzles    and 

connections    made    from     his   pei 

to   a   mat  .      The   pap'  1 

the  contour  and  dimi  number 

of    nozzles    tested.    -Hid    givi 
tables    of   the  ined,    the    effi- 

ciencies   runnii  38  47    and   07.9 

per   cent.      They   also   say   that   the   values 
9T.5  for  Nos.  9  and   it   and  95   p 
for   Nos.    13   and    14  are   probably   within 
2  per  cent,   of  the  true   efficiency.     Since 
no    appreciable    difference    in    efficiency    is 


"057 

with  a 
J.n   en- 

mtour. 


Gas   vs.   Steam   Mi 


marine 

the  gas- 
propelled   boat   is  that   the 
dition    to,  -tart    at    a    mo 

in  a  -team  propelled  boat  some- 
thing   like    an    hour's    time    i-    required    to 
-tart   can   b 
When  ine    i-    -t.  pped    the 

fuel   consumption    i-    -topped   also,   while 

in   the    -team   plant    the   lire   that    is   on    the 

te.     The 
evenness   and   efficiency 
Kne  feed  is  in  sharp 

ti"ii  in  steaming  ability  of  a  boiler  in- 
stallation, as  the  firemen  become  «- 
hausted  toward  the  end  ol 

ing     and     n  . 

yachts  and  under. 

It    is   believed    that    in  cruising    motor 

^'.-it-  having  more  than  too  horsepower, 

producer  gas   will    tak 

hue.  The  largest  marine  producer  in- 
stallation at  the  present  time  i-  in  the 
survey  yacht  '•Carnegie."  where 
an  auxiliary  plant  of  [25  horsepower  lias 
been  installed  and  ha-  proved  ., 
in    every    respect.      The    result-    1 

itisfactory  that  a  motor  boat  has 
igned    for     1910    which    will    be 
ith    a    plant    »i    this    type    to    de- 
velop 500  horsepower. 

It    is   too   early   to   predict    what   will   be 
the     ultimate    pi  1     the    marine 

ga-    producer,    but    there    is    ever) 

p.   believe    that    vessels    will    be   built    in 
which   an   installation   of  several   thi 
horsepower  will  be  1  •  --fully. 

-  Gas  Re 


For    many    years    Illinois    has    occupied 
place     among    the    coal  producing 
I    of   the 
iron  industry 

1  ml   "f   Lake    Michigan    has 
■;    the    State    well    up   among 
the    iron-    and    steel-producing    States. 


Chimneys,  as  some  belii 

conn-  le--  both  in  number  ami  in  di- 
mensions in  the  near  futun  I  in  the 
one  hand.  Diesel  engine-  are  making  a 
bold  bbl  for  driving  the  smaller  station-; 
on  the  other,  where  ga-  producers  and 
lame  units  are  laid  down,  the 
boilers  are  to  become  a  mere  auxiliary. 
Of  course,  boilers  are  still  being  sold  this 
year  to  some  extent. — The  Electrical 
Timet   (London). 
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Some    Useful    Lessons    of    Limewate 

The    Examination    of    Lubricating    Oils;    What    Specific    Gravity    and 
Flash    Point    Mean ;    a    Simple    Method    of    Testing    for    the    Former 


BY 
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The   ne\-t    subject   which    wo   will    con- 
-    the    examination    i  if    oils ;    and 
i   an  engine  r<  ■» >m  or 
ninety-nine  times  in  a  hun- 
dred,  means   some   kind  of  a   lubricating 
oil.    This  general  subject  opens  up  I 

which    is    undoubtedly   the    most    difficult 
plicated  in  all  practical  analytical 
chemistry.     In   the   first   place   the    word 
"oil"  includes  hundreds  and 

if    which    arc    by    no 
stances,   but   rather  ex- 
Ij    complicated    mixtures    of    many 
substances.      The    methods    of    separating 
•    is  an  exceedingly  com- 
plicated subject,  and  one  which  in  a  cer- 
tain sense  has  barely  begun  to  come  within 
the  limits  of  exact  science.     No  book  nor 
any    set    of   books    has    ever    been    written 
which    really    begins    to    do    more    than 
nibble  here  and  there  at  the  great  subject 
of    oils.      All    this    does    not    mean    that 
nothing  is  known  about  oils,  neither  docs 
it    mean    that    there   are   not   many    prac- 
tical   tests    for    oils,    some    of    which    we 
will    consider    later.      But    it    doi 
distinctly  that  in  oil  analysis  you  have  got 
to  remember  your  principles  of  chemistry, 
rt  this  by  level- 
commonsense    backed    up    by    all 
the  experience  possible.     But  the  best  way 
what   I   mean  is  to  illustrate  these 
by  the  examination  of  a  common 
engine  or  machine  oil. 

In  the  first  place  the  oil  usually  conies 
in    tanks   barrels,   drums   or   cans,    which 
d    and   opaque;    and   although    it 
i-   perfectly   easy  and   natural   to  draw   off 
a  tumbler  of  the  oil  and  examine  it  care- 
fully, yet  this  simple  preliminary  examina- 
Frequently  omitted.    Thus,  you  can 
r,   the  clearness,   the   appear- 
internal 
•!    which   is   called   the   "bli 
,nd  which   is  due  to  fluorescence. 
This  means  that  something  in  tin 

irbing  light  and  then 
emitting  it  again,  so  that  the  interior  of 
the  liquid  seems  as  though  it  were  shin- 
ing with  a  soft  sidelight  of  its  own,  which 

lly    of   a    yellowish-green 
though    sometimes   it   may   be   pinkish   or 
'.,   and   sometimes   distinctly  bluish, 
"mmon    kerosene.      You    want    to 
ret  in  the  habit  of  educating  yon: 

f  "ils  and  especially  for  this 
"bloom."  for  it  may  show  a  great  deal, 
after  the  character  and  the  uniformity  of 
the  oil  have  been  compared  with  some 
sample  which  you  keep  as  a  standard.  One 


ils,     wants  to   gel   in   the   halut   of  smelling 
i    i    a  most 
delicate      instrument,      capable      of      much 
greater    education    and    use    than    i 
m.  .lily    given   to  it. 

Most  Good  Lubricating  Oils   Come 

from    Petroleum 
It  goes  without  saying  that  most  of  the 

good    lubricating    oils    are    obtained     from 
mineral    oil    or    petroleum.       The    immense 

system  i  which  controls   the 

in     oil    supply    and    part     of    the 
foreign   market,   with   all   of   its    faults,  has 

worked  out  remarkable  results  and  gives 

us  many  varieties  and  brands  of  lubricat- 
of  remarkable  uniformity  and  effi- 
ciency. No  c  .ie  sample  of  any  particular 
brand  or  grade  of  lubricating  oil  con- 
sists of  any  one  chemical  substance,  but 
rather  of  a  mixture  of  closely  related 
substances,  which  are  often  either  of  a 
paraffin  series  of  hydrocarbons  or  of  the 
paraffin  scries  mixed  with  more  or  less 
of'  another  series  called  the  naphthenes, 
and  sometimes  with  a  little  of  the  benzene 
(benzol)  or  aromatic  hydrocarbons.  If 
you  turn  back  to  the  chemistry  of  carbon 
in  an  earlier  lesson,  you  will  find  some  of 
the  simpler  members  of  the  paraffin 
serii  -  given;  it  was  noted  there  that 
they  all  consisted  of  carbon  and  hydrogen 
with    the    constant    difference,    CH:. 

The   ordinary   lubricating   oil,   as   made 
from   petroleum   ami   consisting  largely  of 
these    paraffins,   docs   not    show   any  par- 
ticular   open     chemical     character.       Sup- 
taki  nmon     kerosene  ;     you 

can  treat  this  with  the  strongest  acids  or 
the  strongest  alkalies,  with  the  strongest 
oxidizers  or  reducers,  with  the  strongest 
ci  rrosive  dehydrators,  ami  yon  would  get 
very  little  result.  All  this  is  true  even  if 
you  give  your  reagent-  considerable  time 
i  kerosene.  1'  would  simply  laugh 
at  both  red  litmus  and  blue  litmus ;  and 
about  the  only  thing  that  you  could  do 
with  it  would  be  to  burn  it,  collecting 
mbustion,  when  you 
would  find  (from  the  carbon  dioxide,  as 
tested  by  limewater,  and  from  the  water 
given  off),  that  the  kerosene  mu 
sist  mainly  of  carbon  and  hydrogen.  Thus 
mid  he  puzzled  at  first  to  know 
what  to  say  about  the  paraffin  hydrocar- 
bons and  about  other  related  hydrocar- 
bons; for  the)  plainl;  in  not  ictive  acids, 
neither  arc  they  active  bases;  nor  do 
they  act  like  salts. 

But   one   can   clear   his   judgment   in    a 


moment   by   remembering  that  the  par: 
bydrocai  1"  ms     stand    as    the    n  il 
Heme      of      the      carbon  oxidation      t:i 
Moreover   these  paraffin  h; 

.  ii  all}    ih. in    their 
oxidation  stage,  the  alcohol-.  Tin 
are   latent   bases,   latent    or   sluggi 
In    the   terms   of   the   new   theory    .  f   - 

tion,   they    .1 i    dissi  iciati     i  n 

readily    into    their    ions   in    watel 
which   is   the    solvent    for   most 
bases.       1  leuce,    as    the    bydrocai 
more    reduced    than    the    alcohol-    (« 

.si.    they    must    be    of    a 
stuff    from     which     bases    arc    made 
oxidation  ;   and  that  means  that   tl 
I'm   hydrocarbons  arc  a   set   of  . 
chemically    related   to   the   metals,   but 
latent    and    sluggish    ill    their    bell 
-how   any  decided  character  with  ordil 
reagents. 

To  be  sure  one  can  act  upon  tin 
chlorine  or  bromine,  but  that  is  n 
only  another  form  of  oxidation  or  1 
ing.  All  ibis  is  simply  to  show  tin 
nature  of  the  questions  coming  up  in 
chemical  and  physical  analyses  of  i 
for  this  is  a  case  where  the  chemist  lis 
depend  largely  on  the  physical  test! 
the  physical  properties. 

Hence,    we    come    to    the    study    of 
specific     gravity    of    oils;     their    Has 
poinl  .    their   burning   point  ;    their   b 
point;    their    viscosity,    including   a   spi 
study    of    what     the    books    call    corn 
(that     is,    their    internal    stickin 
their     adhesion     ( that     is.     their 
stickiness,  or  their  quality  of  being 
and   slippery)  :   also,  certain    special  i 
as    the    paper    tests,    etc.      Tn   additioi 
all    I  thei  c    are    many    special   ti  St! 

solubility;  many  beautiful  and  char;: 
istic  color  reactions;  and  also  many 
ticular  chemical  tests  which  are  vali 
in  the  case  of  special  oils  or  in  detei 
adulteratii  in. 

Sec '    I  iRAVITY    AND     bl  ASH 

The    specific    gravity    of    coursi 
to   the   relative   weight   of  the  oil 
pared  with  water  as  a  standard  :  the  f! 
ing    point    refers    to    the    temper 
which  the  oil,  when  heated,  begin 
off  a   volatile  gas   which  will   taki 
the  air  on  being  approached  with  a      ' 
ing  splinter.     These  two  tests,  for  spi  "I 
gravity  and  flash  point,  will  tell  you  i  re 
than  any  other  two  tests  as  to'the'nart 
and  evenness  i  f  the  oil,  and  whether  's 
a     comparatively     simple     substance    • 
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pic   oil,   or   whether   it    is   a   inix- 

mixtures,   thai    in   an   intentional 

or   more   lubricating    oils. 

■nee.    suppose    that    you    have    a 

chine  oil  having  a  specific  gravity 

i   abso- 

ic  gravity  i.   anil   having  a   flash 

. .  joo  degrt  es    I 

i  ahrenheit.     Now   suppose 

a  new  sample  of  oil 

same  specific  gra>  itj .  but 

si  inj;  point  much  lower  than  that 

standard,   say   .V5   or   .',50  degrees 

it.     You  can  see  that  this  might 

•  imple   is  made   up  of 

of  a   much   heavier  oil   having 

lashing  poinl  mixed  with  .1  much 

■1   having  a  much   lower   Hashing 

■    this  way  it  might  be  possible  to 

:t   a   mixture    1  of   a    heavy    and    a    light 

1  would  have  an  average  - 

much   like   that    of  the    standard; 

■act    flashing    point    of   tli 

Id    show    that    a    lighter    oil    had 

i    in    the    mixture    to    reduce    the 

gravity   of  the   heavier   oil   by   the 

unit, 
rinciple   on    which   this   judgment 
that  as  one  goes  up  the   paraffin 
r    indeed    any    other    series    of 
bons),  the  oils  which  are  heavier 
.1   composition,   containing   more 
•'    carbon    and    hydrogen    to    the 
are     also     heavier     in     specific 
and    they    have    a    higher    ' 
ich    means    of   course    a    higher 
re    at     which     they    give     off    a 
pras    which    will    flash    in    the    air 
»h  a   flame.      Hence    it    is   easy    to   see 
-   rts  of  mixtures  could   he  made 
•    and    heavy    oils    which    could 
ny  standard  oil  in  specific  gravity; 
his    mixture,    as    tested    by    the 
;i"int,  could  not  conceal  the  fact 
mains    a    lighter    oil    having    a 
ling  point:   for,   in  general,  it   is 
I   that  any  oil  will  boil  off  at  approxi- 
own    boiling   point,    whether    it 
.    itself  or   whether   it   is   mixed 
r  oils.     There  are  certain  excep- 
•his    rule    which    you    will    come 
but   in    those   cases   you    will    tin- 
find   some  other   means   of  de- 
he  mixture;   and   as   such   • 

comparatively     rare,     one     need 
about  them. 

Tfstjnt,   Specific   Gravity 

all  the  common  oils  are  lighter 
r.     Of  course,   so-called   "oil   of 
ir   concentrated   sulphuric 
11  heavier  than  water,  but  that  is  not 
an  i|  proper.     The  only  oil  which   I   re- 
mitter at  present  to  have  met  with   re- 
Cf,y,   having    a    specific    gravity    higher 
t«r  that  of  water,  is  the  so-called  turkey- 
'!iis  is  a  sulphuric  acid  derivative 
of  stor  oil,  used  by  dyers  and  o  >1 
>-P>ific  gravities  of  oils  are   most   easily 
,ef  '  by  a  set  of  little  spindles,   such   as 

thashown  in  Fig.   1.     These nsist  of  a 

gla  bulb  weighted  with  mercury  or  shot 


at  the  bottom  and  carrying  a  scab    marked 
on  the  inside  of  an  up 

ther    the 
1   sinks  in  1I1,    liquid. 
In    reading    tin 

the    liquid    rises    around    the    stem    in    a 

•meniscus,"  and  the  real  level  of  tl 

1-    a    fraction    of    an    inch    below 

of    this    curved    "m.  11  hown    in 

in    ea-ily     pn 

gravity  spindles  or  hydrocarbons  "for  liquids 

line   de- 
lle    marked    op- 

each   other   on   the   same   spindle; 
they  usually  go  in  sets  of  1! 

'  '..  O.80O,  one  from  0.S00  to 
O.OOO  and  one  from  0.000  to  1. 000.  Vlso, 
one    or    two    little    upright    cylinder    jars 


A 


McDlin 


. 


o 

Floating 
B|   ,.  Hi 


I  an  inch  or  an  inch  and  a  quarter  across, 
and  five  or  six  inches  tall)  are  furnished 
with  tl 

In  estimating  the  specific  gravity  of  an 
ordinary  machine  or  engine  oil.  you  will 
usually  use  the  third  spindle  or  that  read- 
ing from  0.000  to  1.000:  in  the 
light  machine  oil  you  will  run  into  the 
1  indie  reading  from  0.800  to  0.900; 
and    in    the    very    light    oils,    such    as    the 

•         wines    and    ga 
will   have   to   use   the  first   spindle. 

In    reading    the    specific    gravit 
oil,  the   standard   usually  calls   for   a   tem- 
perature of  60  degrees   Fahrenheit,  which 
you  can   gel   by   setting   your   oil   cylinder 
into  a  can  of  water  in  which  in  hoi 
yen   will   put   small   pii  nil  the 

water  is  cooled  to  60  degrees  Fahrenheit. 


roughl) 

■    summer  day 

riheit,  the  cor 
dmg   would  be  appi 

irison    of    the 
a         ale,  do 

■hat    the 

■ 

■  ling   the 
heavj    oil,  give  the 

Spindle     plenty     of     time     to     e.,me     lo     Us 
true  level.   In  ordinary  thin  oil-  the  spin, He- 

will    sink    t*.   its    proper   depth    in 

.  but  it  is  always  w<  II  !•■  wait  ten 

king   th.-   read- 

of  heavj  <  ng 

and  cylinder  oils  you  will  have  lo  let 
He    stand    in    the    oil    overnight    to 

be    sure    that     it     has    sunk    to    its    proper 

level,  SO  thick  and  vise., us  is  ii,,  oil.  We 
in  with  the  flashing-point  tests  iM 

the    next    lesson. 


The    construction    of    the     Pennsylvania 

railroad  tunnels  from  Bergen  Hill.  N.  J.. 
.  was  practically  com- 
lecember  ,\.    1909,  when   tl 
section    of    ci  ncrete    was    placed    in    line 
"I1."    tin     fourth    ami    last    of    the    tunnels 
under    the    East    river    to    Sunnyside    yard 
in  Long  [stand  City.    The  only  construc- 
tion   work    remaining   to    be    done    has    to 
do  with   some  minor  features  .if  th 
Island    City    shafts.      These    will    I 
pleted    in    a    very    short    time.      With    all 
of   the   construction    work    on    the   tunnels 
it    will    be    possible    to    go    ahead 

rapidly  with  the  electrification,  signal  in- 
stallation,  lighting  and  track   laying. 


( )n    his    way    to   dinner    1 

int..  the  door  of  his  friend  O'Brien's  en- 
gine room,  and  found  that  worthy  mem- 
ber sitting  on  the  tool  chest,  eating  his 
lunch. 

ays  he.  "whaat's  th'  diffar- 
twane  yer  ingin  an'  a  lazy   hobo 
breakiii'   sthone?" 
"Oy  '  asey,  whaat  is 

"Whoy."    savs    Casey,    "t!  ■' 
part   av   th'   toime,   an'   yer    ingin 
awl   av  th'   toime." 

And    '  ait    just    in    time    to 

onnecting   with   a   hard-boiled    egg 
which  O'Brien  threw  at  him—  S.  Kim. in. 


The    I.  iw  heating    v  alue    of    coi 

denatured     alcohol      will     average      10.500 
•■  pound,  or  71/100  B.t.u.  per  gal- 

li  11.      The    low  heating    value    of    071    to 

age     [0,200    B.t.U.     I"  r    pound,    or     1  1 5.X00 
B.t.u.   per   gallon.     The  low   heating   value 

■  -tenths  of  the  low  heating  value 
of  a   pound  of  gasolene. 
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Something  for  Nothing 

When  James  Watl  said  t"  George   III, 
"1     have    what    every     subject 
Majesty   desin  !  [hi    have 

added,    "and    whal    every    subjeel 

for  nothing."  1  he  craving  to  gel 
in  one  pay  s  for  is  very  common, 
and  has  been  in  tin-  world  for  a  long  time; 
nevertheless,  the  would-be-rich  Knows  that 
there  is  an  element  of  dishonesty  in  his 
schemes  and  expects  condign  punishment 
if  he  i-  found 

No   such  conscientious   scruples  trouble 
tin-   hungry    inventor   who   trie-    I 
nature  nt  her  dues  ami  i"  obtain  unlimited 
lease  of  power  without   paying  any   rent. 
Furthermore,  lie  often    sei  ms  obli 

thai   lie  i-  «  fraudulent 

scheme;   lie  really  believes  what   he  says, 
and  thinks   lie  lias  di 
way   into    the    sheepfold,    without    passing 
through    the    strait    gate    where    two    and 
two  make   four. 

hat    the    reason    why   you   do 

not  understand  his  device  is  because  you 

i   penetrated  as  far  int..  the  mys- 

-.  steries  as  he  has,  and,  therefore, 

do   nol    understand   the   newly   discovered 

principles  which  enable  him  t"  make  water 

run  up  hill. 

Probably  the  fact  that  there  is  an  almost 
inexhaustible   store   of   natural   energy  in 
it-    various    forms    lias    sent    many    an    in- 
ventor off  on  the  wrong  tack.     The  heat 
nn.  natural   fuels,  the  tide-,   water 
fall-,     static    electricity,    and    last     bul     not 
lea-t,    radio-activity — all   appeal    to   him   as 
irs  which  .  .nl\    need  tapping  to  flow 
.  r.      In   a    sense   this   is   true,  hut 
the  tapping  and  the  piping  of  the  reservoir 
always  cosl   ill  t  aboul     o  much,  let  us  say, 
fifteen    or   twenty   dollars   per   horsepower 
per  year. 

Friction    is    another    quite    evident    fact 
that  the  inventor  tries  to  eliminate — a  toll 
or  commission  which  nature  exacts  in  all 
i  ran-mission. 
Vou  maj  oil,  you  may  grease  gear 

..r  -haft  as  you  will. 
Coefficient    of    friction    will    hang 
'round  it  still. 
There    is   a   Si  the    rounds    of 

hnical   pre--   thai    one   genius   was 
hard    by    an    unsympathetic   ques- 
tioner, who  asked  him  what  he  was  going 
with   gravity.     "Gravity,"   said  he, 
'Veil     with     gravity.       I'll     use    plenty     of 
grease." 

Gravity  and  friction  once  eliminated, 
the  path  is  clear.  It  may  he  thought  by- 
some  that  these  fantasies  are  a  thing  of 
the  past  along  with  astrology  and  witch- 
craft. Every  consulting  engineer  knows 
better,  and  that  inventors  today  are  try- 
ing to  outwit  nature  and  t..  cash  worth- 
ies- check-  at  her  hank. 

SO  very  long  ago,  an  otherwise  in- 
telligent and  responsible  engineer  of  a 
power  plant  conceived  the  idea  that  the 
reciprocating  forces  of  the  horizontal  en- 


ililizcd  a     the;     ho 

be,    and    that    here    w 

all  undeveloped.      I  le  according!)    | 

to  mi  oui t  In-  i  nginc  i  nd  to   t 

the    inertia    for.  ■       ol    h.   , 

part-    for    propelling    it    al 

drawing   in   it-  wake  train-  of  lo:n 

\\  .     fi  mild    that    il    was    no    use    to    ar  c 

in  ;     he     had     the    tnatheni 
the   problem   well   worked   out   and   |mii  <1 
with  convincing  linger  to   the   formula, 


emphasizing   with   heavy    finger   I  In 
I/'.      We   ace  irdinglv    [ir.  .p.  ised   to   him 
folli  iwing    i  speriment  : 

I  hat    he   .-elect   a   straight,   sinoi 
and    mount     it    on    roller-    upon 

tal   floor ;   that   he  then    stand   i 
ink,    and    by    moving    hi-    b  idy 
lently     to     and     fro,     exert     recip 
forces    i  if    i  nir  man    pi  .u  er   as    lou 
wind   held   out  :   that    lie   mca-iirc   i  al 
ill.    in  t   distance  traversed  and  bj 
calculation    determine    how    mucl 
me  man    pi  i\\  cr    had    been    utilized, 
have   never   seen   him   since    not 
outcome  of  this  preliminary  test 

We  have  a  pathetic  letter  from 
w  ho  i-  old  and  in  fei  hie  health,  but 
has  discovered  a  "new  and  original  pr 
pie"  in  In  at  cngitii  -.  I';  h  he  i 
to  use  the  same  compressed  air  or  1 
tension  steam  over  and  over  in  a  - 
of    rotary    wheels,    the    de\  eloped    i  i 

being  limited  only   by   the    r n 

He    does    show    a    glimpse     of     re; 
acknowledging   a    gradual    loss    of   p 
from   friction  and  leakage.      \inl  what 
one  say  to  him  ?      I  le  is  too  old   to 
school,   and   incredulity   on   your   part 
spells  ignorance  to  him. 

And  now,  most   wonderful   of  all,  c 
a  man,  not  old  and   feeble,  hut  yi 
ns,    not    ignorant    but    edm 
ingenious     and      versatile      engineer, 
shows    us    drawings    for    an    elaborate 
draulic    machine    with    wheels   and   I 
and   pip.-,   which   will   pump   water  c< 
uously  from  a  lower  to  a  higher  level 
will  use  as  a  motive  power  but  a  fr; 
of  the  energy  thus  created.      Ami  thi 
vice  is  patented  by  our  beneficent  Go 
ment    and    is   thereby   certified   to   1" 
only  novel  but  practicable! 

\-    further    evidence    of    its    utilit; 
have  only  to  examine  a  bona  fide 
between  the  company  which  manufai 
il  and   certain  trustees   in  a  western 
whereby    the    party   of   the    first  part 
tracts  to  manufacture  motors  which 
generate  within  themselves  a  power 
out  the  use  of  coal,  gas  or  electrici 
any    other  auxiliary  power" — "Said    * 
and   equipment    shall   be   capable  of    '" 
i  i-in-  all  the  water  taken     .     .     .    an<  ,a" 
not  use  in  so  doing  to  exceed  an  equi  cl,t 
of  twenty-five   per  cent,   of  the  ! 
livered   from   the   w\ater  taken  prjm  '? 
No   investment   and   seventy-five  per"1^ 
dividends — what     could     one    ask      re' 
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"Said  plant  shall  be  continue 

Lit   at   least   eight    , 
cept  when  interrupted  by  the  act 

:  rebellion  or  war,  strikes,  scrum* 
me    other    sub- 
beyond    the   control   of   the 
irty." 
In  the  same  State  as  the  above  a  local 
paper   publishes   an    account    of  a    similar 
invention  not  yet  patented.     "He  lias  per- 
fected 'bat  which  has  confused  expert  me- 
chanical   engineers    for    a    hundred    years. 

■    labor  and    expense    he    1 
structcd  a   machine   where 
■  is  reduced  to  nothing:  where  fuel  and  the 
handling  d  j  not  enter." 

human  nature  which 
the    attention     of    our     educators. 
Whether  the  education   should  be  in  me- 
chanics or  morals  is  an  open  question. 


Repairing  Bagged  Boilers 

A  common  defect  to  which  the  return- 

iler   is   subject    where   the   feed 

ntains   large  quantities   of   scale- 

rming  matter  or  oil,   is  the  bagging  of 

e  shell  plates  over  the  tire. 

such    detects    occur    the    repairs 

made  by  driving  up  the  affected 

•'  the  sheet  to  its  former  position 

possible.      If    a    bag    is    only    slightly 

so  that  the  material  of  the  shell 

I   very  little,  no  boilermaker  or 

who    knows    his    business    will 

to    recommend    that    the    bag   be 

to  properly  remedy, the  detect; 

when  a  bag  is  down  to  a  rather 

int.  reducing  the  thickness  of  the 

reciably.  there  is  often  a  hesitancy 

I    the    part    of    the    boilermaker    to    at- 

h   a   method   of   repair   and   the 

spector  often   demands  that  the  bag  be 

1  out,   when    it   is   frequently   the   case, 

Jt  driving   it    up    would   make   a   safer 

satisfactory    repair. 

In   the    first    place,    bags    are    generally 

a  portion  of  the  shell  which  is 

to  the  most  intense  heat  of  the 

nd  placing  a  patch  requiring  the 

•  the  sheets  in  such  a  location  is 

-  luble.     Doubtless  fifty  per  cent, 
airs  made  in  this  manner  result 

-  trouble;  and  unless  it  is  abso- 
ressary  to  cut  out  a  bag  it  should 

lone. 
Almost  invariably  a  bag  extending  over 
small   area   but   which   has   come   down 
a    rather    sharp    point,    and    possibly 

en  at  the  apex  .  is  cut  out.  the 

eing    that    the    metal    has    been 

that  the  boiler  might   rupture. 

h  bags  as  this  could  be  drilled 
the  center  and  forced  up  and  a  rivet 
>vcn  in  the  hole  but  the   inspector  ad- 

the  thinning  down  of  the  metal 
akens  the  shell:  although  he  would  no 
■bt,  readily  permit  a  handhole  of  the 
■ne  or  larger  proportions  than  the  bag 
be  cut  bodily  out  of  the  sheet  without 
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giving  the  slightest   i 

eight    inches    lengthwi  ||    „K,ke 

irds    the 

the  met  rabl)    thinned 

for  the  total  CI 

tically    the    same    after    tin     ' 

d.  and 
even  with  the  amount  considerablj  re- 
iver a  small  area  it 
stronger  than  the  riveted  joint,  and  if 
back  to 
its  former  position,  even  if  slightly 
wrinkled,  it  is  far  better  to  rely  on  such 
repairs,  that  to  trust  a  riveted  patch, 
which  will  weaken  the  shell  more  than 
the  thinned  portion  of  the  ■ 
invite    continue  from    leaking 

and  cracking.  It  is  a  wise  plan  for  boiler 
owners  who  have  bagged 
that  they  have  the  best  advice  regarding 
the  correct  method  of  making  repairs 
and  the  services  of  the  most  skilful  re- 
pair men  to  do  the  work,  even  if  the 
price  is  considerably  above  that  required 
for  a  lower  grade  of  workmanship.  Many 
good  boilers  have  found  their  way  to  the 
scrap  pile  on  account  dgment 

or  lack  of  skill  in  making  such  repairs. 


Firemen  and  Mechanical  Stokers 

The  merits  of  mechanical  stokers  have 
been  discussed  since  the  time  of  their  in- 
ception;   the   good   and   bad   points    have 
been    pointed    out.    together    with.    I 
of  their  installation  and  operation. 
pared   to   hand   firing,   hut   little   I 
said    regarding    the    humanitarian 
their    use    in    the    boiler    r 

In  some  boiler  ro..nis  where  hand  firing 
is  employed,  and  the  boilers  are  worked 
hard,  the  fireman  experiences  a  continual 
hardest  kind  of  labor  to 
which  human  beings  can  be  exposed.  This 
not  only  applies  to  the  st 
ocean  liner,  but  to  many  st 
found    on    land. 

There   are   cases   where   a    fireman   has 
six   fun-:  tend,  and   at 

fr  m   the  chief  fireman   each   man 
replenish    the    fuel    in   his 
particular    furnaces.      Then 

in    and    push    the    fuel    :" 

!    when    this 
• 
This    a' 

nly  in- 
terrupted by  the  ardu 
• 

The 
the    men    ar 

perhaps  than  the  ma- 
for  the  existing  com'' 
There  are  laws  prohibiting  labor  being 


ing  done 

' 

millions 
Idler"   who   n 
the  moll 

"    '"   :i  to   form    into   a 

C°nveni<  i-  hard, 

hut  then 

to  impi  ,,.,|      |„ 

■      ..  r,    there 

i-  no  reason  for  retaining  the  old  method 
of     hand     firing      In     moderately     large 

and  usually  produces  belter  re- 
sults.     In    the   small    plant-.    ' 

-  the  cheaper,  but  here  thi 
factor  does  not  figure  so  prominently,  as 

ich   that    the   fireman 
comparatively   easy   time. 
The  continued  use  of  hand-firing  meth- 
ods can  he  accounted   for  perhaps 

It  is  cheaper  to  put  in  and  the 
conveying  system  usually  installed  with 
mechanical   stokers   is  avoided. 

It    would    di  uiething   new 

for  the  designer  of  -,  steam  plant  to 
recommend  mechanical  stokers  from  the 
humanitarian  point  of  view,  eliminating 
the  fact  that  they  are  under  most  condi- 
tions a  cheaper  method  of  firing  the  boil- 
ers than  by  band. 

There  can  he  no  just  compar 
tween  tin-  two  methods  of  firing  from  the 
Standpoint  of  the  fireman's  condition. 
With  one  method  he  often 
little  better  than  a  slave  doing  the  hardest 
labor;  with  mechanical  stoker  he 
an  operator,  and  by  judicious 
manipulation  of  adjustments  of  various 
kinds   thi  the   fuel   to   the   fur- 

lled    to    meet    the    existing 
load. 
The    shaking    and    dumping    grale    has 
the  man  who 

ill  and  to  the  fireman.     It 
enables   him   to  keep   the   fin 

' 
grate,    and    owing    to    thi 
with  which  the  fireman  can  keep  the  fires 
clean  thi 
the    fun 

I  n  and 

the  mech  r  equip- 

ment    wl  large 

I  consume  lai 


•.    pound    of 
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Power  Plant    Machinery   and    Appliances 

Original      Descriptions       of       Power      Devices 
No     Manufacturers'      Cuts     or     Write-ups     Used 


MUST    BE    NEW     OR    INTERESTING 


"Pahlow"    Patent    Hose   Coupling, 
and   Valves 

The    accompanying    illustrations    show 

features    of    the    "Pahlow"    patent    hose 

coupling    and    valves,    which    are    manu- 

I,    Newhall   En- 


leakage  of  air  or  water  1^  said  to  be  pos- 
sible,  thus  increasing  the  efficiency  of 
pneumatic  and  hydraulic  plants,  by  al- 
lowing a  lower  pressure  to  Ik-  carried  at 
tral   station. 

Fig.  1  upling, 

which    illustrates    ii  ion.      The 


tin-  coupling  nui  arc  exact  duplicates,  the 
may    be    used    eithei     foi 
crating    the    valve,    or    for    forming    th 
ci  upling.      If  the  valve  nut   is   slacked  Ol 

the    \  ;il\  1     ! mi        cat<  d    and   closes  th 


N  \I.    VIEW    OF 

I  ,  I  NT, 


FIG.     2.      HOSE-COUPLING     CONNECTION 


FIG.    5.     SEALED    JOINT 

tapered  ring  is  slipped  over  the  end  of  the 

I  a  tapered  thimble  inserted  on  the 
inside,  the  t\\"  being  forced  together 
with   the   hose  projecting    slightly   beyond. 

II  red   ring   fits   inside  the  recess  of 

ing  ii  io  turn  free- 
ly. These  two  coupling  nuts  an  con 
nected  by  means  of  a  third  sleeve.     The 

coupling    nuts    are    free    to    move    on    tin 

i.  by  turning  them,  the  projecting 

ends  of  the  hose  arc  drawn  together,  mak- 


FIG.    4.      AIR-HOSE    VALVE 

gineering    Company.     136    South     Fourth 
street.    Philadelphia.    Penn. 

These  couplings  are  so  designed  that 
they  do  not  obstruct  the  hose,  the  opening 
in  the  coupling  being  exactly  the  same 
size  as  the  diameter  of  the  hose.  This 
permits  of  reduction  in  the  size  of  hose 
used  to  carry  a  given  quantity  of  air  or 
water,  thus  reducing  the  cost  of  hose 
ry  to  handle  a  given  amount  of 
either. 


FIG.     6.      TEE     COUPLING     USED     AS     COUPLING 

ing  a  tight  joint.     This  eliminab 
and  other  devici      in   connecting   the  hose 
coupling.     It,   Fig.   2  a  coupling  is   shown 
coupled    together;    Fig.    .?    shows   an    un- 
coupled  coupling. 

A  valve  operated  by  the  valve  nut  is 
shown  in  Fig.  4.  which  when  screwed  up 
unseats  the  valve,  admitting  air  to  the 
hose  and  sealing  the  joint  by  means  of 
the  projecting  end  of  the  hose ;  this  is 
:"    Fit.'.   5      As   the  valve   nut  and 


FIG.   8.     THROTTLE    HANDLE 

air    supply.     The   valve   body   contains 
release    hole    which     allows    the    air    1 
escape   from   the   hose   after  the   valvi 
seated. 

Another  feature  of  this  coupling  is  t! 
fact  that  it  comprises  a  reducing  cotiplii 
for  the  connection  together  of  differe 
sizes  of  hose,  as  shown  in  Fig.  6.  Fi 
7  represents  a  manifold  with  several 'ho 
connections  fitted  thereto,  and  Fig. 
shows  the  throttle   handle. 
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lick   Air  Tub   Blowing   Engine 


>scntial  features  of  the  Slick  type 
for   blowing    >  ngim  -.    shown    by 
ig.  i,  arc  as   follows : 

•1   of    the    tub.    which    is     - 

in    slides   and    may    be    recipro- 

ilc  the  heads  arc  stationai 
■  rcforc.   serves   ..<   an    in     I 
rtion   i>  the  same  as   would   take 
h   an   ordinary   piston    calx 
valve   were   held   stationary   and 
it    valve    scat    reciprocated. 
This    construction    gives    enormous    in- 
all    motic  n 
-    the    ports     arc    of    |arg 
lid    around    its    entire    circumfcr- 

-  2.      As   this   construction   leaves 

-  area  of  the  heads  available   for 
valves,    it    i- 

grcat      discharge      area. 

result    that    in    practice    the    tub 

pletely   at   the  piston   and   rotative 

-  :al    in    ordinary    i 

k    inlet    admits    air    to    the    tab 
suction    stroke    with    no    mcastir- 
•    of    pressure.       By    refen  i 
..    it    will    hi 
at  there  is  a  slight   di  suction 

•■•:    the    atmospheric    line,    at    the 
•ginning    of   the    suction    stroke, 
c   fact   that   the   valve   travel    is    slower 


P<  >\\  i-k   \\D  nil:  i 

roward   tl 
no    overpn 
ram.     The   tub   from   wl 

The 

ric  light 

through    lb. 

of  the  cylinder  wall  and  to  test   the  dis- 

rig  rings 

I  he  piston-packing   ring  and  the  pack- 
ing   rings   on    lhe    head  ;    dupli- 
itll  the  engine  on  I 

e     pin     ill  lhe     salve 

gear    ii    is    possible    to    slide    th< 

hack    far   enough   to   uncover    not    only    the 
packing    ring    on    the    head,    bill 
uncover    the    piston-packing    ring. 
spection  and  cleaning  or   renewal 
rings   without    in  any   way    disturbing  the 
valve  setting. 

The   entire   air   end   i-   mounted   on   and 
maintained    in    alinement   by    a    cast-iron 
foundation    plate,    which    is    carried    for- 
ward   and    bolted    to    the    engine    frame. 
- 

ruts   and    tit 

I  engine 
frame.      Rigid   stmts  and   t; 
between    the    two    air    heads,    maintaining 
them   accurately  and   rigidly   in   alinement. 
independently  of  the  cylinder  barrel. 


being    I  In  ing    w  ith    win. 

mi   pei 


FIG.     2.      CRI  OF 

feet   alinemenl    and   with   a   minimum   of 
friction.  The  barrel   is  driven  by  h» 
necting   n  each  side,  which  in- 

ti   even   drive. 
The  -i  pment  for  these  blow- 

ing  tub-    pr.>\idcs   light,   automati 
cup,    poppcl    valves    located    in    the   heads 

arranged  that  the  valves  « 

auainst    the    inner    wall    of    tie    head    and 

give     a     minimum     of    clearance 

valves    are    arranged     in    groups    with    a 

handhole  giving  convenient  access  ti 

group.      One    spider    serves    to    clamp    all 

of  the  apparatus   of  each   group,   enabling 

the  examination  to  be  easily  and 

quickly    made. 

The    '■  pped,    when    de- 

sired,  with    mechanically   closed    steel-cup, 
poppet-discharge      valves.      These      valves 
are  of  familiar  proportions  and  controlled 
simple   valve   gear. 
The   beads    of   the    tub   are    provided   at 
with    large,    rectangular. 

'■■.   cast-iron   wind   box 
common     i 


FIG.      I.       SLICK     AIR     TUB     BLOWING     ENGINE 


this   point.      As    the    piston    advances, 
valve,  opening  quickly,  gives  sufficient 
i    to    admit    air    to    the    cylinder 
ith  no  measurable  drop  in  pressure:  and 
that,    when   compres- 
)n    begins,    the    cylinder    is    completely 
led  at  atmospheric   pressure.     The  dis- 
arge  line  rises  but  a  fraction  of  a  pound 
ve   the    receiver    line,    and    this    over- 
is   found   only   in   the   middle  of 


air-tub    heads    are    iron 
ith  a  broad  fo.it.  which 

plate.      The    head-    are    dc- 

drum    extension    over   which    th< 

the   barrel   may   lap   the   an 

in   the  valve  travel.      Kacl 

with   a   cast-iron  packing   -: 

leakage    between    the    beads'  and    moving 

barrel. 


dischargi  top   of  the 

wind    i 

nomically  on  a  blast 

of    from    !'■ 
nial    wit' 

against 
maximum 
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rmal  capacil 

the  other  hav- 
5,000  cubic  feet 

ine    is    made    bj    the 
impany.       Mil 
Wis 


An    Improved    Oil    Burner  System 


■       RtCE 


The  increasing  production  and  relative- 
Is  low  C"St  of  crude  petroleum  through- 
out   the     United     States,     particularly    on 


,-k   and    indicator;    /..   indi- 
cating segment;  M,  nozzle  operating  gear. 

Bj  ill  •  or  air.  which 

is    supplied    at    25   to   JO  pounds   pressure, 


screw  in  pear  //  and  slide  it  out 

team  valve  gear  G  and  thus  per 
mit  the  regulation  of  the  two  elements 
independently,  aftei  determining  their 
proper  proportion,  compl  ' 
being  thereby  obtained.  The  gear  //  may 
be  replaced  in  mesh  with  the  stea 


5EI    [TONAL    VIEW     OF     STANDARD     DURNER 


"K     LOW-PRESSURE     STEAM 
I'!. A  NT 


frdm  the  nuzzle  of  the  main  jet  body  ./ 
through  the  cap  B,  there  is  created  a  suc- 
tion. This  draw-  the  oil  supplj  . 
lated  by  the  cap  B,  which  is  threaded  to 
screw  on  and  off  of  the  nozzle  by  means 
of  the  handle  A',  shaft  J  and  gear  M.  It 
is  only  necessary  to  loosen   the  adjusting 


i;ear  (,'  and  locked  in  place  on  the 
shaft  /.  \fkr  determining  the  maximun 
volume  of  fuel  required,  the  slop  i.i  in 
dicator  A"  may  be  clamped  on  the  driving 
shaft  7  against  the  main  jet  A  so  as  t< 
prevent  overfiring. 

The    stop    or    indicator    K    is    al 


to  a  number  of 

utilizing  it   as    fuel    under 

and    in    the    accompanying    illus- 

:i!    which 
with   very  satisfactory 

tern   are   the   burner   and   the   compressor 
equipment. 

Fig.   I   is  a  diagrammatic  sketch  giving 


the  standard  burner, 
which  c  ving  parts:  A, 

to  which  the  air  or  steam 
and  the  oil  supplies  are  connected ;  B, 
nozzle  or  oil-regulating  cap:  C,  cap  gland ; 
steam 
packing  gland:  /-',  steam-valve  stem;  G, 
steam-valve  stem  gear;  H,  steam-valve 
operating  gear;  /,  shaft  hangers;  /.  drive 


I     AI'PLIED   TO    LOW-PRESSURE    STEAM 
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conjunction  with  the  spaced  segment, 
illustrated  here  and  in  Fig,  .;  With 
■per  adjustment  the  fire  may  be  in- 
r  diminished  by  the  operation 
the  handwheel  .V.  which  will  c 
■  two  elements  in  sufficient  proportion 
■dequateiy  maintain   combustion.     The 


lURRENT     Motor 


-    of    steam    or    air    and    oil    arc 
provided       with       ind<  p 
is   it    is   not   intended   to   shut   off 
•he  supply   of  the   clement   by   the  burner 
■kui  it  is  not  in  use. 

Fig.    2    gives    an    exterior    view    of    a 
baffler    designed    for    use    in    small    low- 
m     plain-,     li     is     so     con- 
ducted    that,     by     the     operation     of    a 
single   handwheel,   the   supply   of 
ther  with  the  opening  of  tl 
increased   or   diminished   propor- 
.  thereby  maintaining   combustion 
"t  any  capacity  from   I   to  40  horsepower. 
-ree  of  atomization   necessary  for 
mbustion  could  not  be  maintained 
under  varying  demands  with  a  fixed 
ing  in  (he  nozzle.     It  was  thus  essential  to 
have  an  adjustable  opening   in   thi 
automatically    regulated    in    proporl 
the  quantity   of  oil  to  be  atomized.     The 
manufacturers  of  this  apparatus  guarantee 
an  absolutely  smokeless  operation  from  a 
minimum    to    a    maximum    load.      Fig.    3 
segment  and   indicator  by  which 
the   firing   is    regulated    as    stated    above. 
Not  the  least   important   feature  of  the 
-'•stem    is    the    compressor    equipment    by 
I  which  air  is  supplied  fot  atomiz- 
ng  the  oil   in   the   fire   boxi  -       1  ig    4  il- 
:strates    the    system    applied    to    a    low- 
pressure   steam   boiler,   equipped    with   au- 
omatic  fire  controller,  which   is   so  regu- 
ated   as    to    maintain    any    desired    pres- 
sure  automatically.      The   air   compressor 
S  driven  by  a  direct  current  motor  of  the 
tries  type  so  constructed  that  the  arma- 
t:re   and    fields    can    be    removed,    when- 
ever   necessary,    without    disturbing    any 
•ther  part  of  the  machine.    There  are  two 


cylinders    for    tl  | 

which   i>  titled  with   a   sillgli 
it<  el    ciank    shl 

I  be   top  of  the  cot 

bj   the  base  of  the  motor,  and  the  herring 

' 
shaft,    i>    inclosed    in 
The  working  parts   ol 
inclosed,      ["horoogh    lubrication    of    the 

moving   parts   :  im   an    oil    res 

•  n   the   base,   supplied   thn 
oil-filling    elbow.     The   latter   alsi 
r  high)  of  thi    oil  in  1' 

rvoir  communicate-  with  the  gear 

rying  oil  up  to  the  pinion  on  the 

armature    shaft. 

In    the    cylinder    heads    the    suction    and 
irk    independ 

each    other.      They    ai.  gravity 

and  can  be  changed  about,  at  need,  pro- 
vided the  sea:  equally.  The 
cylinder  head,  valves,  pinion  or  gear  may 
be  removed  withi  ut  disturbing  the  other 
parts. 

A  speed  controller  is  furnished  with 
each  equipment  with  which  the  speed  of 
the  motor  may  be  t 
the  requirements.  Thi 
pressed,  passes  into  a  suitable  receiver 
where  its  volume  is  kept  within  proper 
limit    by    mean-    of    3  Ige    and 

1  ih  1  \  -  shi  ".',  i!  in  thi  illustra- 
tion, the  pump  supplying  oil  to  the  burner 
i-  of  the  rotary-gear  type,  requiring  no 
valves,  mounted  on  the  compressi 
and  directly  connected 
shaft.  The  strainer  on  the  suction  line 
is  of  the  basket  type,  provided  with  a 
cock  at  which  any  accumulation  of  water 
lined  off.     The  pump 


that  the  motor  1-  mounted 
d   thai   in  Fi 

.•    a    little 

mpacl  unit     I 

led    for    burning   oil       It    is 


Sight  Feed  Oil  Pump  Model  "C" 

A    practical    oil   pump    for   small 

pump-,    compri 

known     as     the     Sight     heed     (hi     Pump, 
I   ."   which   is   manufactured  by   the 
Sight     Feed     <  >il     Pump     Company.     Mil- 
waukee.   Wis. 
The  accompanying  illustrations  show  an 
of  the  pump, 


discharge  i-  provided  with  an  air  cham- 
ber, pressure  gage  and  pressure-regulat- 
ing valve  by   which   the   pressure   of   the 

oil  fed  to  the  burner  may  be  regulated  to 
suit  the  requirement-  lation. 

Fig.    5    shows    an    arrangement    with    an 
alternating-current   motor   similar  to   that 


which  is  semi-automatic  in  action.    There 
is    nothing    radically    new    in    it- 

nce,   but    in    construction   details   a 

found,   when   com- 
oil-feed 

pumps.     It  is  built  with  one  or  t. 

and  with  glass  tank-  apacities. 


io66 

■r   Tilling, 

«  strainer; 

that    it 

Iso  pro- 

imp   near  the   bottom,   arc 

iiiil  in  plain  view,  as 

irt  will  not  lodge  in  them, 
is    pro- 
the    tank 

1  babbitt 
which    form    the    working    chain- 
ing them   in   with   the   sen 
•nl    to    insure    perfect    tightness, 
valve  c  •  I  valves  and  beveled 

be  quickly  reground,  have 
rated. 
1  drops  through  an  air-tight  glass- 
chamber,    in    which    the    rate    of 
clearly    visible      When 
pump   stops,   a    small   amount    of   "il    will 
continue   to   fall,   thus   forming   the   neces- 
sary  c>.  ting.     The   pump,   as 
in    Fig.    .>.    works   on    a    long   or 
-  'ke.  iast  or  slow,  and  is  so  made 
that  the  delivery  is   positive. 


'Bunsen"   Smokeless    Furnace 


The  "Bunsen"  smokeless  furnace,  man- 
ufactured by  the  Bunsen  Smokeless  Fur- 
nace Company  of  America,  Hud 
minal  building,  50  Church  street.  New 
York  City,  is  described  and  illustrated 
herewith.  This  furnace  is  of  firebrick- 
construction,  and  produces  perfect  com- 
bustion, it  is  said,  without  mechanical  ap- 
pliances, is  adaptable  to  all  types  of  boil- 


PI  >WER  AXI)  Till-:  ENGINEER. 

where  they  are  mixed.     Small   sidi 

"il    the    grate    bars    are    extended 
along  the  side  ibout  the 

vied,    llnis    naturally 
admitting   a   sufficient  oxygen 

through   the   bed   of    fuel   to   support    prac- 
tically perfect  combustion   in  the  furnace. 
In  the   rear  .   are   mounted 


Deo 


Ashton  Ideal  Alarm  Gage 


iod  steam,  vacuum  •  1  an)  oth 
gage  is  appreciated  by  the  user,  but  mat 
times  the  operating  engineer  has  longj 
for    a    gage    which    would    automatical 

notify   him    when    certain    pressures    wei 


Fir,.    2.      SECTIONAL    VIEW    OF    A       BUNSEN       BURNER    IN    A    FURNAI  E 


upon  the  bridgewall  a  series  of  pipes, 
which  are  separated  from  each  other  so 
as  to  provide  a  number  of  opening 
at  the  front  and  narrow  at  the  rear.  On 
each  side  of  each  slot  is  placed  a  tuyere. 
through  which  a  very  hot  supply  of  air 
is  passed  from  the  ashpit  and  heated  in 
its  zigzag  passage,  such  air  being  regu- 
lated by  a  damper.  Upon  the  escaping 
of  the  air  and  gas  from  the  slots  they 
expand  and  becom<  combustible.  At  the 
rear   of   each    slot   is   placed   a   pier   with 


reached,  and  to  meet  this  longing  th< 
Ashton  Valve  Company,  271  Franklit 
street.  Boston,  -Mass.,  has  recently  got 
ten  out  an  alarm  gage  which  is  a  sentine 
against  a  dp>p  in  pressure  below  a  cer 
tain    predetermined   amount. 

By  noting  the  illustration,  it  will  1« 
seen  that  on  the  face  of  the  gage  is  ; 
circular  disk  in  which  two  notches  ar< 
cut  in  diametrically  opposite  points,  ii 
which  two  contact  springs  lit,  hut  do  not 
make    contact    when    the    pointer    of   th( 
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IDEAL     ALARM     GAGE 


er  and   it?   installation   does   not   mutilate 
the  boiler  or   boiler   setting. 

The  distilled  gases  from  the  fuel  are 
squeezed  in  passing  through  restricted 
openings,  shown  in  Fig.  i,  and  are  sup- 
plied with  highly-heated  air  en  route  by 
passing    through    a    very    hot    chamber, 


.  trfaces  to  mix  the  gas  and 
air.  after  which  they  meet  near  the  rear 
of  the  piers  and  are  again  squeezed  in 
their  final  exit  from  the  combustion  cham- 
ber. Fig.  2  is  a  sectional  view  of  the 
"Bunsen"  furnace  under  a  return-tubular 
boiler. 


gage  is  at  some  predetermined  point.  r<>r 
instance,  if  a  pressure  of  cSo  poll 
desired  to  be  carried,  the  disk  containing' 
the  notches  is  set  so  that  with  th 
pointer  at  So  the  two  contact  springs  fit 
in  the  notches  in  the  disk,  without  con- 
tact.    As   the   pressure   increases   or  de- 
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a   certain    amount,    cither    side   of 

•hikI    mark,    the   ili-k   is   revolved, 

bringing    the    contact     pieces     in 

with    the    full    outer    circle    of    the    disk. 

rtaging    an    electric    alarm,    which    warns 

inecr  that   the  pressure  has  cither 

advanced     above     "r     fallen     below     the 

1    pressure    desired. 

made  for  hard  usages,  and 

its  chief   mcrit>    as    an    alarm    gage    lie    in 

that    the    operation    of   the   circuit 

nterferes   in   no   way   with   the   ac- 

tself,    thus    combining 

a    reliable    and    sensitive    gage    with    an 

connection. 

This   gage    can    he    used    in    connection 

with      the      automatic-sprinkler 

found  in   many  manufacturing  plants.     It 

is    placed    on    the    supply    pipe    from    the 

vks     system,     it    the    plant     tire 

pump.      If    the     pressure    of    the    system 

to   leakage,   hurst   pipes   or   tire, 

immediately  warns  the  engineer, 

ins    damage    from    water    or    tire 

prevented.      It   can   also   be   used 

with  tlie  air  valve  on  a  dry-pipe  sprinkler 

in  which  an  air  pressure 
maintained,  or  else  water  will  enter  the 
s> stern,  thus  causing  trouble  and  freezing 
in  the  winter  months.  The  gage  im- 
mediately -;i\  es  the  alarm  if  the  air  pres- 
sure decreases. 

r  place  where  this  alarm  can  be_ 

is     with     automatic 

pumping  systems  where,  in  case  tl 

"i.itic   regulator   fails   to   perform   its  duty, 

tbt    pressure    in    the    water    system    will 

drop    and    the    gage,    forming    a    contact 

etween   the   coVitact   springs,  by   the  disk 

turning,   immediately   rings  an  alarm.     In 

fact  the   gage   can   be   used  to  advantage 

-   it  is  desired  to  know  when  the 

increases   or   decreases. 


"Duval"  Packing 

Duval  metallic  packing  is  made  of  fine 
white-alloy  wire  accurately  plaited  in 
square  form.     The  wire  is  of  special  com- 


Slst    cm  int. iin   a 

tight  joint  with. .ut  K, 
■ 
that    it    cam 

high    temp 
and    that     it    does     ,,■  • 
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for  this 
I 


kept  in  st,,ck.  It  is  also  claimed  that  it 
will  not  cut  the  rod  or  wear  it  unduly, 
that  when  applied  to  a  rod  already  scored 
it  will  adjust  itself  to  t-hc  uneven  surface, 

and  that  it  is  not  affected  by  rust,  which 
would  increase 'its  life  and  also  pi  event 
injury  to  the  rod  when  the  piston  is  in 
action. 

It  is  said  that  this  packing  will  maintain 
a  tight  joint  against  water  pressure  up 
to  5000  pounds  per  square  inch  and  also 
against  a  temperature  up  to  000  d 
Fahrenheit.  It  is  also  said  that  it  can  be 
used  on  rods  moving  as  fast  as  1750 
feet  per  minute,  and  that  it  can  be  ap- 
plied with  equal  advantage  on  slow-speed 
plungers.  It  is  claimed  to  be  suitable  tor 
conditions  where  dirt,  grit  and  sand  ac 
cumulate,  but  is  not  recommended  for 
brass  rods.  The  accompanying  illustra- 
the    reader    a 


'  tor  a  hoist  of  this  size.  This  is 
dui  10  the  employment  of  a  worm  and 
-riven  by  an  electric  motor.  This 
transmits  power  through  the  bevel  e'ears 
and  pinions  shown  to  the  drum  carrying 
the  load  Ih'-  close  head  room  will  he 
noted   when   it   i-    stated   that  on  a   five-ton 

is  hut  ,?4  inches   from   thl 
of  the  I-beam  to  the  bottom  of  the  hook. 

The  drum  of  the  hoist  and  the  field  of 
the  motor  are  in  one  piece,  the  pole 
from  a  standard  motor  being 
mounted  on  the  inside  of  the  hoisting 
drum  and  the  armature  and  brushes  suit- 
ably   connected    to    drive    the    worm    gear 


METALLIC    PACKING 


having  a  maximum  strength  and 
•lasticity,  with  a  minimum  of  friction  and 
vear.  The  claims  for  it  are  that  it  has 
H'eat   toughness    and,   therefore,    will    re- 


general  idea  of  its  shape  and  construction,  and  transmit  current  to  the  motor      This 

It  is  manufactured  by  the  Power  Specialty  does    away   with   all    castings   and   braces 

Company,     III     Broadway,     New     York  necessary   to   hold   a   motor   in    alincment 

City.  and  reduces  the  total  weight  of  the  hoist 
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armature        Another  important  change  is  the   form     creased  too  per  cent.    The  location  of  1 

led        which    gives    better   « 1  i f -     choke  plugs  has  been   slightly   changed 

Fusion   of  the   fuel,   and  exhaust    steam   is      order   to    facilitate    handling  formei 

ffectually 
n  current 
he  whole 
(8   inches 

.rail,   and   v.  unds. 

nd  is  provided 
itable  thrust  bearings.     It 
■   \   Rasmus.  514  West  Fifrj 
New    York   City. 


Elrie  Stokers 

There   have    recently   been    several   im- 
portant changes  in  the  design  of  the  Erie 
a   description   of   which    was   pub- 
lished in  the  April   13  is- 

The    location    of    the    motor    has    been 

changed  from  the  back  of  the  pedestal  to 

I    in    order   to   get    the   motor   out 

of    the    way    when     the    tires    are    being 

and   the   clinker   raked   out.     See 

Fig.  1. 


admitted  to  the  firebox  on  top  of  the 
deflector  instead  of  through  it.  as  former- 
ly. The  si/o  and  shape  of  the  hopper  have 
been  chai  accommodate  twice 

as    much    eoal    and    facilitate   the   work   of 
the  fireman,  and  the  strength  of  the  driv- 
en    is     said     to     have     been     in- 


Ftr,.    I.      SHOWING    LOCATION    OF    MOTOR    DRIVING  THE  ERIE  STOKER 


I-.ws  of  TRAVELING  GRATE 

they  were  so  close  together  that  it  w 
difficult  to  lake  bold  of  them.  Tl 
stoker  is  manufactured  by  the  Ei 
Foundry  Company,  Erie,  Penn.,  whi 
also  manufactures  the  Eric  travelii 
grate. 

Fig.  2  shows  front  and  side  views  ai 
Fig.  3  rear  and  side  views  of  this  grate 

The  grate  surface  consists  of  .1  lar 
number  of  small  links  of  considers! 
depth  mounted  on  a  fixed  supportil 
frame  and  traveling  in  the  form  of  ; 
endless  chain  over  supporting  rollers.  T 
motion  is  imparted  by  sprocket  whet 
which  are  mounted  on  the  driving  sha 
and  engage  with  the  rollers  on  the  ro 
supporting  the  grate  links  which  form  t 
chain. 

The  fuel  is  fed  in  at  the  front  end 
the  furnace  through  the  hopper  and,  ir 
mediately  becoming  ignited  from  und 
the  igniting  arch,  is  carried  back  towa 
the  rear  of  the  boiler  by  the  travelin 
grate  surface,  passing  through  the  su 
cessive  stages  of  coking,  distillation  a: 
combustion  until  it  is  discharged  over  t 
end  of  the  traveling  grate  into  the  ash| 
or  onto  the  attachment.  The  grate  ba 
in  passing  over  the  back  shaft  for  tlu 
reverse*  travel  automatically  shear  ■ 
clinkers,  thereby  thoroughly  cleaning  t 
air  passages,  and  the  maximum  anion 
of  air  space  is  always  obtainable.  T 
motion  of  a  driving  shaft  is  derived  fro 
an  inclosed  ratchet,  worm  and  gear  whi 
can  be  located  on  either  side  of  the  fro 
end  of  the  traveling  grate  and  is  trar 
mitted  through  an  eccentric  from  a  li 
shaft.  The  latter  may  be  located  ove 
head,  or  below  the  floor  line,  and  can 
driven  from  the  same  line  in  this  ma 
ner.  The  amount  of  coal  fed  is  regulat 
by  raising  or  lowering  the  cast-iron  fe> 
gate  lined  with  firebrick  on  the  inside  fa 
ing  the  igniting  arch.  This  regulation, 
connection  with  increasing  or  decreasn 
the  speed  of  the  grates,  provides  for  ai 
variation  in  intensity  of  fire  which  may 
desired. 

A  suitable  hand  lever,  which  alters  t 
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h  engaged  by  the  ratchet 
h  is  entirely  incased  ami  prac- 
.it  each  stroke  enables  the 
the  grate  1 
tour  different  speeds,  the  adjustment 
cted  without  stopping  the  op- 
f  the  grate  Th  IS 
ry  may   be    forced    or   Sltp| 

The  framework   consist-      f   hen 


The  Augustine  Rotary   Engine 


A     ni 

- 
N     \  - 

ngine  consists  of  an  ou( 


REAR    AND    SIDE    VIEWS    OF   TR.WEI.IV 


the  hull 

revolving   pis- 

. n  ••in.,  tin  al 

channel 

ns,  tlius 

the   blade  with  the  true  bore  ol 

■ 

ancing  the  blade  which   run-  on   I 

the    shaft  .    the   latter    being 

slmwii    at    /».    also    the    blade    with    its 
I  •.hurt  arms. 

big.  4  show-  one  of  the  abutments,  in 
which  the  inlet  and  exhaust  p'.rts  .ire 
cast,  /-.  representing  the  inlet  port  and  F 
hausl  port.  A  packing  ring  is 
shown  at  (/.  //  showing  the  p. eking  block 
which  prevents  any  possible  leakaf 
circulation  of  Steam  around  the  abut- 
ment. 

A  half  section  of  the  revolving  piston 
i-  shown  al  /.  Fig.  5,  and  -hows  where 
the  ends  of  the  blades  extend  through  the 


frames,  well  braced,  to  meet  the  re- 
■  hard  service.  In  grates 
rding  "  feet  in  width,  there  is  pro- 
I  a  center  support  for  the  upper  roller 
&  The  framework  is  fitted  with 
Iflgms  between  the  chain  sections  to 
late  the  amount  of  air  tin 
id  the  rear  portion  of  the  grate 
e  the  fire  is  spent  and  the  ashes  dis- 
:ed.  By  lowering  the  front  of  the 
er  and  raising  the  feed  gate,  access 
tained  to  the  interior  of  the  furnace. 
f  desired,  the  whole  stoker  can  be 
Irawn  from  under  the  boiler  along 
supporting  rails. 


A  New  Gage  Cock 


simple  gage  cock  for  steam  boilers 
ing  placed  on  the  market  by  the 
Foundry  and  Supply  Company. 
Ind.  The  device,  as  noted  by 
'  own  herewith,  con- 
weighted  handle  which  is  raised 
te  the  water  level,  and  packing 
•f  pencil  form  bearing  into  the 
by    the    weight    of    the    handle. 

th   keeping  the  cock  tight  when  closed. 

Tl  packing  is  adjustable  for  wear,  a  slight 


-  


ie  handle  on  the  screw  -tern  he- 
•  ;t  is  necessary  to  take  tip  for 
en  leaking.  The  packing 
newable  when  worn  out,  and  the 
is  adjustable  by  screwing  the  rod 
Pa  rig  through  the  handle,  in  or 
; 


SECTION-.M.     VIEW     OF 


•  li-k  to  the  crosshead,  which   runs  in  the 
channel    cut    in    the    cover       Thi 
shown  at  AT    extend:  th   flanges 

of  the   ;  ing   to  make 

Tin-    disk    _.' 
the   pur;  ltd   of  the 

revolving  piston. 

In  big  6  is  shown  the  two  halvi 
revolving  piston   /.  /  .  ther,   the 

being  shown  at  M,  tl 

ing  ti  ising. 

The  crosshead  and 

nd    the   part    /' 

the    counterbalance    deigned    to 

offset   the   centrifugal    force   of   the   blade. 

he    automatic 
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I  >ecctnber 


■  •.im!  the     and    each    laps    across    the    three    flanges 

which  form  two  separate 

the  following     compartments.     They    arc    fitted    so    that 

the  pressure  of  the  steam  seals  them,  and 


ig 

<l-A. 

Hfr 

'  -M 

i& 

^ 

t-9 

W 

ENGINE 


5.      HALF    SK<  0LV1  N'G 

a  steam-tight  joint  is  ^aiil  to  be  obtained. 
The  object  of  the  long  and  short  arm  on 
alti  mate  sides  of  the  piston  D,  Fig.  3, 
is  to  rim  in  t]  ds   that   operate 

When  tlif  pist  «i  blade  1  1 
center    of    the    engine    at    the    abutment 
point  ./.  Fig.  2,  the  port  in  the  valvi   opens 
and  steam  is  admitted  to  exert  its  pres- 


FIG.    3.     OUTSIDE    AND    INSIDE    VIEW    OF    COVER,  ALSO  BALANCING 

sure  against  the  blade  T,  which  is  counter- 
ite    side    of    the 
shaft    as    shown    at    /'.    and    the    core   or 
piston  revol 


tion.      While    one    piston    is    log; 

1  'ii  one  H 

of  the  shaft,  the  pist.m  in  the  oppftl 
chamber  crosses  the  abutment  point,  at  1 
the  port  in  the  valve  allows  st  carpi 
exert  its  pressure  against  the  pisto'li 
in  the  first  chamber.  Thus  one  sit  is 
using    steam    1  u  hile    the   1  a 

side    is    using    live    steam,   as    in   the  p 
ngine  at  the  beginning  of  its  stist 


Vibratory  Disintegrator  for  a  I  ft 
Gas  Producer 


Col.  John  Jacob  Astor,  of  New  \ 
City,  has  invented  and  applied  ft 
patent  for  a  vibratory  disintegrator  f 

gas      producer,      according      to 
Scientific   American.     The   gas   gencr 
may  be  supplied  to  an  ordinary  intet 


JOHN      JACOB     ASTOK'S     PEAT-GAS     PRODI  1 


a    STEAM 
EXHAfST    PORTS    ARK 


combustion  engine  C  (see  illustrate 
the  engine-exhaust  muffler  B  bcin^  pi. 
insitle  the  producer.  The  sides  of 
muffler  are  thin,  so  as  to  permit  then 
be  distended  and  drawn  inwardly  1 
variations  in  the  pressure  within 
muffler. 

The  gas  escaping  from  the  engine 
inder  after  each  explosion  tends  to 
pand  the  muffler,  and  as  the  exli 

■  from  the  muffler  the  sides  ' 
contract.  These  vibrations  of  the  < 
walls  of  the  muffler  cause  the  succes  e 
compression  and  expansion  of  the  s 
within  the  producer,  and  likewise  the  5 
The  valve  cuts  off  automatically  at  the     in  the  pores  and  interstices  of  the  p  '■■ 


PISTON     BOLTED     TOGETHER 


The    rwo    revolving    pistons    or    covers 

ounterbalanced     pistons     or     point    determined    by    the    load,    and    ex-     As  a  result,  the  peat  is  disintegrated  1 
blades  diametrically  opposite  to  each  other     pansion  takes  place  during  the  rest  of  the     becomes  uniformly  heated. 


December  ji,   n 


nquines 


- 


'   Air 

ine  tlu-  him 
ir  and  In  'w    c;m   ii   I"    n  c  il.-ited? 

II.  G. 
tinosphcre   consists   principally   of 
mechanical  mixture  of  nitn 
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THE     SLING     PSYCHROMF.TER 

The    per    ci 
named   component    varies   almost 
under   natural   conditions,    and 
fact   is  kept   from  varying 
ii  'lis  only  with   great 
Where  abnormal   humidity  ex- 
warehouses,  where 
•      ig  nf  partially   saturated   incom- 
•  ften    produces    a    condition    of 
.    and    where    the    per    cent,    of 
n   may  also   he   increased   by  the 
re  moled  from  the  products  stored. 
*     liquescent     moisture-absorbing     salt. 


POV\  IK  AND  THE 

such    as    calcium    chl 

is  usuall 

I  with  drip  pi] 

calcium-chloride  brii  i 

'"'  empl  ■  on  the 

ia    -T    brine 

.  Irtp  slow  I)  as 

.:  dating 

the  humidity  of  air   is 

ich  a  point  that  the  amount  of 
moisture  that  it  will  still  retain  at  that 
temperature,   usually   after  precipitating   a 

large  per  cent,  of  its  initial  complement, 
v  ill  be  the  required  amount  when  the 
temperature  is  allowed  to  rise  to  the 
required  point.  This  general  pi 
employed  most  extensively  in  connection 
with  the  dehumidifying  of  air  used  in 
blast-furnace  work. 

The   humidity   of   the   atmosphere   may 
be  determined 

First,  by  cooling  the  air  until  the  point 
of  saturation  is  reached,  in  which  case  the 
per  cent,  of  humidity  for  any  other  tem- 
perature can  be  readily  determine. 1  from 
well  known  tallies  or,  second,  by  observ- 
ing the  drop  in  temperature  pr."' 
the  evaporation  of  a  film  of  water  at 
the  original  temperature. 

Apparatus  f..r  determining  humidities 
by  the  former  method  are  known  as  "dew 
point"  instruments  and  by  the  latter  meth- 
od as  "psych rometric"  apparatus 
commonly  called  hygrometers.  These  in 
struments  are  of  many  forms,  but  the  two 
most  common  types  are  the  stationary 
wet-  and  dry-bulb  thermometer  of  which 
the  most  practical  seems  to  be  Lloyd's 
Hygrodeik  and  a  sling  wet-  and  dry-bulb 
tbermom-apparatus  known  as  the  "sling 
psychrometer."  This  instrument 
ployed  by  the  United  States  Weather 
Bureau  and  is  the  most  popular  humidity- 
determining  instrument  employed  in  cold- 
work,  especially  when  low  tem- 
peratures   are    to   be   dealt    with. 

The    instrument    COI  two    thcr- 

li 
that    one    bulb    extends    bel 
This   bulh    is    covered    with    a   thin    layer 
of   muslin    which    is   kept   satura- 
ble   instrument     i-    inserted     in     il 
which  i-  ill  a  cup  kept   full  of 

water.      This  tly   deep 

the    lower   muslin-covered    bulb 
always 

In    tal  the    instrument 

and     swung 
rapidly    around    on  handle. 

Contact    with    the    ail  rapid 

the   moisture   on    the    wet 
bulb,  which  evaporatii  '    t  ther- 

mometer  I  lower  tem| 

than    that    of   the    dry-bulb   then 
The  difference  in  the  the  two 

for  ar- 
riving al 
in  the  air  V  - 


ible .  its 

with   in 

■ 

■ 

depth  of 
a  mile  a  cubii 

only    about    half   a    p  than    at 

the  sui  ■ 

\ 
mint  the  thickness  of  cylinders 

withstand 
a    working    pi  nds    per 

square  inch,  the  diameter  of  the 

•isi.le    measurement.      What 

quired,  and  what  thickness 
is   required   for  a  cylinder 
.15   inches    inside    diameter,    to   withstand 
.1    working    pressure    ■■!'    240    pounds    per 
square  inch? 

M.  I). 
The  thickness  at   which   a   cylinder   will 
fail    under    pressure    is    given    by    the    for- 
mula, 

Arei  ture  X  radius        .  .  , 

!— — —  =  thii 

/.  n  tile  in  ngth 

all     in    the     same     units,     as     in,! 

square    inch,    etc.      This    would    give    for 

your     two     cases,     assuming     the     tensile 

strength   to  be  00.000. 

600  X   ii 

=  0.15 
fjo.ooo 

and 

_ 
60,000 

These    are    the    thicknesses    which    would 
just  burst  with  the  given  pn 

would    have    to    make    them    enough    times 

that  thickness  to  give  them  the  m 

Nonmag 

Can    you    tell    us    of   any    nonmagnetic 
steel  and  gi\c  us  the  name  of  the  maker? 
C    ; 
Nicki '  it    if  al- 

lowed to  drop  in  temperature  ti 
.;o  degrees  Fahrenheit,  it  becomi 
netic  and  retains  its  magnetism  until  it 
'■  renheit, 
when  it  again  loses  its  magnetism. 
is  practically  n 
netic. 


>iler  explosions 

■ 
ance    with    their    recommendations    in    re- 

■    among    th 

and    that    the 

1   and    uninsp 
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Book  Reviews 

a     Ac- 

1  Wil- 

\.  .-.  ■  Published     b\      The 

nj    of 

Price, 

■ 

nl   gratis 
ral  treatment 

with  aire  on   the  part   of  employ 

steam   b> >iKrs, 

trical    apparatus,    elevators, 

l-working  machinery. 

The  chai  gines  are 

d   well   worth  cartful 

The  "Mechanicai  World"  Pa  kkt  Diary 
and   S  Published  annually" 

by      I  Ltd.,      Man- 

r.   England.     Clotl 

es :    67    illustrations :     nu- 
nur 
This   is   the   twenty-third 

■  k.    which    continues    "little."      It 
contain-  »eful    data    in    tabular 

form,    but    the    text    proper    remain-    in- 
adequate,   considering    the    public 
an  engineers"  handbook.  The  Steam  Tur- 
st   in    the 
-  n  for  tli i -  is  obvious  when 
ted  that  that  section   was   written 
by    R.    M.    Neilson.     The    Boiler    section 
is    a    close     second,    and     its    excellence 
11    that    Mr.    Neils,  .n 
responsible    here.      The 
I    to    gas    producers    and    internal- 
ngines   are   pitifully   meager; 
improved  by  omitting 
them   altogether. 

Thk    ''Mechanical    World"    Ei 

IK.     Published  annually  by 
Emmort     &     Co..     Ltd..     Man 
England. 

inches ;     64     illustrations :     numerous 

This  is  a  "companion  piece"  to  the  me- 
chanical  pocketbook    reviewed    above,   and 
a   very   appropriate   one.      The    Si 
Dynan:  two    whi  lie 

-     informa- 
unt-wound     machines     have 
I    with    line    wire    and 
ted    in    parallel    with    the    external 
wound  machine-  h: 
of  heavy  wire  -  with  the 

ind-wound  machini 
both.  There  is  not  a  word  as  to  genera- 
f.,  development  of  torque, 
motor  speed  and  generator  load  char- 
acteristics, regulation,  heating,  commuta- 
tion, etc.,  ad  infinitum — not  even  the 
statement  that  a  direct-current  machine 
has  a  commutator.  And  the  preface  states 
that  "large  additions  have  been  made" 
tc  last  year's  edition.  We  should  say 
thit    each    section    of    the    present    book 


forms    an    exi  luction    to    its 

subject;    in    fill  it    might    be 

ing  about   the 
themselves. 

KEER1NG. 

I  harles   P.  Steinmetz.     Published 

by      McGraw-Hill      Book     Company, 

New    York  .    155  pages, 

ms.  Price,  $4. 

1  his  ic  t'i-  third  edition  1  1   l>r.  Stun 

it  textboi  k,  and  it  con- 
tains a  considerable  quantity  of  new  ma- 
terial; the  typographical  error-  of  the 
second  edition  have  been  corrected,  and 
the  old  material  appreciably  revised.  The 
new  material  includes  treatment 
"interpole"  direct-current  machine,  the 
split-pole  converter,  three-wire  committal- 
ing  machines  and  the  stability  and  re- 
gulation  of   b 

While    the   book    is    intended    solely    for 
regretted 
that    I  >r.    Steinmetz    ha-   not    revised    it    to 
the    extent    of   giving    tlie    practical    engi- 
neering   equations    commonly    in    use     as 
well     as    tlie    abstract     fundamental     for- 
mulas   from    which    they    are    derived.      A 
student  should  be  made  familiar  with  the 
latical  forms  and  processes  used  in 
everyday   practice   as   well  as   the   purely 
scientific    principles.      One    of    1! 
conspicuous  examples  of  this   defect   is  on 
1      where     the     author     gives      the 
fundamental    formula    for    the    generation 
01   direct-current  e.m.f. : 

E  =  4  /  m  # 
in  which  f  represents  the  magnetic  fre- 
quency in  the  armature  core  in  hundreds 
of  cycles;  ».  the  number  of  conductor 
turns  in  series,  and  #  the  magnetic  flux 
per  pole  in  megalines.  This,  thi 
states,  is  the  "formula  of  the  dircct-cur- 
nerator."  So  it  is;  but  the  re- 
viewer has  never  known  a  designer  who 
used  it  in  that  form.  One  who  designs 
alternating-current  machine-  constantly 
and  a  few  direct  current  machines 
sporadically  might  prefer  it,  but  it  is 
unwieldy   at 

Another  characteristic  which  might 
have  been  remedied  to  the  great  ad- 
vantage of  the  reader  is  the  author's  habit 

lining  difficult  subji 
enough  to  convince  the  student  that  he 
can  never  overcome  the  difficulty,  and 
leaving  him  there.  The  worst  example 
of  that  sort  is  the  discussion  of  direct 
current  commutation,  which  i-  scholarlj 
as  far  a-  it  goes  but  leads  to  no 
conclusion  as  to  how  one  is  to  provide 
for    successful   commutation. 

Again,  in  discussing  the  e.m.f.  of  an 
alternator  the  author  says  nothing  what- 
ever about  the  effect  of  tin-  ratio  of  pole- 
face  span  to  pole  pitch  and  that  of  the 
rati"  of  coil  span  t"  pole  pitch,  the  com- 
bination of  which  may  modify  the  funda- 
mental formula  20  per  cent,  or  more. 
He  introduces  a  wave-form  factor  and 
explains  very  briefly  and  generally  what 
affects    its    value,    but    gives    no    specific 


d   "it  pole-face  span 
-pan    ral 

In  short,  the  w >rk  is  very  uneven,  ij 
discussing  Mine  vital  features  only  • 
barest  outline  of  fundamental  princi|  . 
i-  gi\en,  while  the  discussion 
-  import. nit  features  goes 
tical  engineering  details  to  a  degree  'I 
1  of  this  kind. 


Books  Received 

"Energy."     By    Sidney.       V     Rei 
1  ill       '■  ■■  .I      C  >mpam  .     Net 
Cloth;   238  pages;  6x9  inches;   illustrat  J 
indexed.      Price,   $2. 

"Metal      Spinning."      By      Prof.      1". 
('raw-haw.      Popular    Mechanics.   Chicti 
111.      Cloth  ;    So    pages,    4'    x-    ii 
illustrations;   indexed.     Price,  25  cent  | 

["hi    Sti  am   Engine."     By.  C 
Benjamin.      The  Technical   Press,  Brat  * 
bi  ro,      Vt.      Cloth :     ,316     pages.     5 
inches;    io,N  illustrations:   tables;   inde: 
Price,  $3. 

"Handy     Man's     Workshop     and     1 
oratory."      By     V    Russel    Bond 
Co.,    Inc.,    N'cw    York.     Cloth ;    (i 
inches:    .570    illustrations. 
Price.   $2. 

"The     Elements     of     Machini 
Part    1.      By    \Y.    C.    L'nwin       Longm 
Green    &    Co.,    New     York.      Cloth;    | 

ini  lies  :    3S7    illustratii 
indexed..      Price.    $2.50. 


The 


National   Tube  Compan) 
Catalog   H 


\    reference   library   is   an   essential 
ol    the    equipment    of    an    enginei 
lot    of   the    newest,   best    and   prai 
formation   for  which  he  has  the   11 
quent    use    comes    to   him    in    the    fori 
-  10  i.lar-   and   catalogs.     An   engi 
more    frequent    occasion    to    look    up 
particular-    of    pipe    and    fittings, 

than   the   more   abstruse   info 
tion    ci  ntained    in    pretentious    hai 

The  National   Tube  Company.   :■ 
ing   this,   has   made   its   new   catalog    i 
such    a    character    that    it    will 
shelve-     of    any    library    and    offer 
permanent   .and    convenient    form   -111  '1 
formation  as  an  engineer  is  likely   to 
regarding   its   product.     The  cop 
us  -is    something    over    the    usual 
book     si/e,     containing     470     pagi 
-o'licly  printed  upon  heavy  paper 
being   in   a  peculiar   grade  of  green   t? 
easy  to  read.     The  section 
Kewanee   Union   has   an    additii  1 
to  indicate  the  brass  parts.     The  en)  v- 
ing-    with   which   the  book   is  repleti  tt 
mostly    reproductions    of   wash   dravp 
and    photographs,    line    engravings  1 3t 


eccmhcr  . 


POWER  AND  THE  I 


only  for  diagrams  giving  the  outlines 
Hings,    with    their    dimensii 

ition,    similar    to    the 

the  usual  book,  explains  the 

and   scope  at   a   glance   and    directs 

to  the   section   in   which   he   will   find 

rticular  class  of  information,  while  .1 

age  index,   liberally    cross   referenced, 

M  the   searcher   to   the    item 

weights  and  dimeri 

,ight  iron    pine    and    fitting,    with    the 

ue   drawings,    giving    the    dimensions 

conventional    rcprcsc-- 

i  anil   valves,    will    make    the    In  ok   of 

ptional    value    to    those    who    are    en- 

d  in  laying  out  piping.     The  book  i> 

Isomely     bound     in     flexible     pebbled 

itr    with  and     with    the 

e   of   the    recipient    embossed    in    gilt 

1  the  cover,      hi    it  ^   conception,    plan 

it    is   one   of  the   best    ex- 

mmercial   literature   that    we 

1  seen. 


larine  Engineers  Entertainment 
and  Ball 

■i.ial    entertainment    anil    hall    of 

Marine  Engineers'  Beneficial  Associa- 

\       ;.!.  Port  of  New  York,  was  held 

-day    evening.    December    S,    ;it 

opera      house.      The      annual 

I  inization    have   al- 

•   this 

outclassed    all    previous    efforts. 

ration  of  hunting  and   floral   de- 

very  elaborate.     Every  seat   in 

IS  taken   when  the  curtail 

>lde    Time     Minstrels."    by    the 

from  No.  33.     Seated  in  a  circle 

nt    row    were   the    M.    E.    B.    A. 

Frank    Martin.    Jack     Armour, 

I  Wilson.   Frank  Corbett.   Her- 

Joe    McKenna.    Billy    Murray, 

■man.    Bob    Webb    and 

Ridge 
in    the    cli 

ve    numbers 
It   the  conclusion   of  which   the 
rleared    for   dancing.     Tl 
•   committee  included   William   J. 
Daniel    Murphy    ai 
The    grand    march    was    ] 
President      William     F. 
Frank    Corbett.      Herbert    Self 
■ 


■missions  to  Second  International 
Congress  of  Refrigeration 

Iwrt    M.    1  D.    C. 

man     executive     committee 
rican    Associate  11    ■  if     R<  fri 
completion 
■:  the  five  international  coiti- 
ons   arranged    for    by    the    Interna- 
1  Association  of  Refrigeration,  head- 
is.    France.     These   commis- 
will    undertake    the    study    of    ques- 
brought   up  for  consideration   at  the 
congress    of    refrigeration    held    in 


Pans    l.,st    year    and    will    ;• 

'id    lu- 
be held  in  Vienna  in 
tional    coi  -    mcm; 

■    each    are    .. 

Commission    on    I  ; 

airman; 

Gardnei  k,    Dr. 

J.  K.  Siebel,  N.  11.  1  Idler.  Dr.  Charles  E. 

Lucke. 

Conn: 

rating    Machinery    and    Insulating 
Material    John  E.  Starr,  chairman ;  P    D 
rj    Tor- 
rance. Jr..  R.   1  ■         .  id  II.  Young. 
Application  of 
lirman; 
(        er,    Ezra 
Frick,   A.   Ruemmeli,   Dr.   Mary    I 
nington. 

Commission  on  Railway  and  Steamship 
Refrigei 
man;    J.    M.    Culp,    W.    D.    B 

G.   Harold   Powell,  E.  F.   McPike. 

ttion-   W.     1 1 

Gibson,    chairman;    Walter    ('.     Reid,     II. 

hrenburg,   Emerson   Carey,  Charles 

.  J.   F.   Nick 

onimittee  on  Papers  and  Lectures  is 
now  at  work  on  the  p  of  papers 

to  be  presented  at  the  second  international 

of  refrigeration  in  Vienn 
timber  2'  r  .}.   iqio.     The  com- 

mittee is  as  fi  1  r  T.  Voorhees, 

chairman,  Engineers'  Club.  ,u  West 
Fortieth  street.  New  York  City;  Dr.  D. 
S.  Jacobus.  John  E.  Starr,  fienrj  Tor 
ranee.  Jr..  F.  W.  Pilsbry,  G.  Harold 
Powell.  J.   F.   Nickerson. 

Any-  in-  desiring  to  prepan    a  1 
any     subject     pertaining    to     refri 
for    presentation    at    the    Vienna    c 
is  invited  to  communicate  with   the  chair- 
man  of  the  above  committee. 


Society  Notes 

On    December   7   an    interesting 
on   "Refrigeration"   «  '    before 

the    Modern    Science    Club    of    Bi 

N.    Y..    by    Prof.    A.    G.    K 

lantern 

the  vari  !'  as  the 

'line. 


Personal 

I",.    I'.r 

licy  of  the  di  I 
I 

any,    in    which 

line  material.  I.     Mr. 

Griffin  1 

artment  for   - 
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Business   Items 


- 

i ted  with 
inder  the 
with  of- 

■' 

Ideal  tl"'' 
announce 

Mr. 
■ 

-  -  -     and.  from 
v   In  1800.    l'..r  several  years 
A..rk    with    i 

•  phi. i :  the  Frlck 
Penn.  : 
ri  Works,  of  Aurora,   III.,  and 
lorehlp   of 
_    at    the   Michigan   Ag- 
rtculturs  g    ol    the 

ik    charge 
rork.       During 
with    ill"    Lewis    Institute  he  carried 
on   niurl  irk   with   special   refer- 

power  production   and   factory   nieth- 
.  .1-.     ll<-  resigned  this  position  to  acl  as  con- 
engineer    for    the    .Mii'an    Mechanical 
i    Los    Angeles,    Cal.      Later   he   ac- 
cepted  th 

Under-feed     stoker    Company      of     America, 
where   for   Ihe   past    two   years   and   a   half   he 
lal  sindy  of  boiier-rooi 
onomy    in    fuel    bnrnii 
nt      lie   will   devote    his    time    to   new 
•■•I     Improvement     of    existing     In- 
stallat ; 

mpany,     Wllliamsport, 

1'enn.,   has  been   awarded    the   contrail    by    the 

anla    Railroad    Company     for     three 

power     Keeler     water-tube      boilers 

built  for  a    working  pressure  <>f   Is"  pounds 

are     Inch.       These     boilers     will     be 

equipped  with  Green  chain  grate  Bti 

Ing    will    be    especially    desl| 

for     tile    elitliii 

In  burning   s,,ft   coal.      This  contract    Includes 
-tack   lined   with   brick 
throughout  Us  bight  together  with  thi 

d  the  l.rick  Bettings  for  the  boilers, 
ilpment  will  be  Installed  in  the  new 
•ion  yards  at  Northumberland,  Penn. 
ipany  has  also  received  an  order  from 
the  I'm; 

0  horsepower    water-tube 
Installed    In     fortifications     at 

Manila.     These  toilers   will   1. mipped    with 

■  mtract    follow  - 
Hers   which    was   placed   early 
in   Hie  year.     These  boilers  are  now  lieing  In- 
stalled   al     Fort     Scott,    Cal..      Fori 
Ore.,    ai,  Wash.       The    Keeler 

company 

boiler  for 
;    department   for   the   citj 
Worth.     I 


P<  l\\  ER  AND  THE  ENGINEER. 
New    Equipment 


r   21,    [iKX) 


cted 


Oin 


\.-w   water  works 
-"ti  City,  Tcnn. 

G  .hi. relit    will    .  ei  Irlc-llght 

plant  at   Dunseith,   N    D. 

Peter   1'    Dorscel    will   erect   a   cold-storage 
plant   at   Green   Hay.   wis. 

Plans  an-  being  drawn   for  B   new   municipal 

al   Sturgis,  Mich. 
The    Electric    Light    and     Pi 

plant 
The    Rockefeller    Institute,    New     York,     I- 

to    Its   pou.-r  plain. 
Tin-  Brockton  Hospital,  Brockton,  Mass.,  Is 
bavins  plans  drawn  for  a   new   building. 
The  Decatur   (Texas  Is  con- 

g    the   enlargement    -.;    ii-   plant- 
The    New    Richmond    (Wis.)     Roller     Mills 
Company  will  ere  300-1    rsepower  water 

power    plant. 

arenden    (Texas)    Water   Works  and 
will   shortly  be  in   the  market 
tor  -..,ii>-  equipment. 
The  Strondsburg  .v.  Water  cap  Street   Ri 

irg,   Penn.,   will   erect 
a   new   electric   power   station. 

'Ihe  Pike  County  Water  Works  Company. 
Murfreesboro,  Ark.,  is  baring  plans  prepared 
tor  a  new  pumping  plant,  which,  it  is  said. 
will  be  one  of  the  largest  in  the  Southwest. 
Th.-  Kansas  City  I  Mo.  I  Steel  Si  t  ipei  VI  in 
ufactnrlng  Companj  has  taken  over  the  busi- 
ness of  Hi"  sin--,  r  Mil. can  Scraper  Company. 
of  Sidney.  Ohio,  and  will  erect  a  new  plant, 
to    cost    about    $750,000. 


New   Catalogs 


Keuffel  &  Esser  Company.  Hobokcn.  N.  J. 
Circular.      Blueprint   papers.      Illustrated. 

A.  I..  Id.-  ,v  Sons,  Springfield,  111.  Bulletin 
X...  1."..  Ideal  engines.  Illustrated.  12  pages, 
8x10 Ml    inches. 

Hoppes  Manufacturing  Company.  Spring 
field,  Ohio,  catalog  No.  -in.  Feed  water 
beaters,  purifiers,  steam  separators,  oil  elim- 
inators, exhaust  heads.  Illustrated,  40  pages, 
6x9    inches. 


Help    Wanted 

Advertisements  under  this  hind  arr  in- 
serted for  _'..  ,-•  looul  six  words 
maki    a    I 

AGENTS  W  avi  ED  to  -"i:  Buckeye  lubri- 
cating compound  on  a  commission  basis. 
Buckeye  Compound  Co.,   Pittsburg,   Penn. 

WANTED— Thoroughly  competent  steam 
specially  salesmi te  that  can  sell  high- 
ids.     Address  "M.  \l.  <  ..."   r 

AN  ENGINEER  in  each  town  to  Bell  the 
i»'-t  rocking  grate  for  steam  boilers.  Write 
Martin  Grate  Co.,  281   Dearborn  St.,  Chicago. 


VB1  ISIIICIt    New     Ymk     concern    ha 

ling    well    known    steam    -| laities. 

il\e   partner   with   capital    iilnrgc  .   unot 

li. . liable    honor    required        Bus    !i:t,     I 

CHIEF    DRAFTSMAN,    thorough    experts 

in    power    plan.  Including   sie 

.al.  building  construction  ami  oleetr! 

be    required,    logelher    with  B 

ity  t"  handle  men;   state  salary  ex| led,  a 

nationality,   experience   in    full   ami   give  r 
erences         Address    Construciion     liepartnu, 

Elei  trie    Light    and    I'm 
Company,   Baltimore,    Md. 


Situations  Wanted 

i'ir.iii»»,i»N    under     this     )"<i 

8CI  led  I'ir  LT.  CI  ■.'-  ;»  .    Il»i  .       I ' I 

make   a   line. 

Sll  I  ATHIX    WANTKli    b> 
eyperienced    <.n    two    and    lour    cycle    gas 

gines,    als i     sii. lion      and      pressure     | 

.md    .an    furnish    Mrs! 

C.    W.    86,"    care    POWER. 

WANTED      Position   as   oiler  or  wiper; 

a    little   experience:    Intel  -national    C.rrespc 

i-nce    S.  1 1    education.       Francis    It.    Shaw 

-       .    I  ronton,    N.    .1.      It     F.    li.  No 

WANTED— Position     in     electric     light] 

water    work-    l.\     college    graduate    ill    engln- 

it  g  :     iiiilimited     license:     i. -ii     years    USXD 

alternating-  and   direct  current    machines,  < 

and    noncondenslng    engines. 

filter   plants,   wiring  and   pipe   work: 

Box   88,   l'ow 

SITUATION    by    chlei    engli r     e 

employed  at   present    In   large 
light  and  power  plant  operating  high 
pri  --in  .•  with   alterna '  Ing  and   dtrect 
genera  tors  i    this    Is    Hi"   class   of   w.u- 
daily:  Drafting,  forging,  all-around  mi 
work,  alternating  and  direct    current  el, 
work,   pipe   fitting   and   patternmaktngj 
for  .hanging  i-  to  better  my  conditions 
'.n'.    Power. 


Miscellaneous 


Atlvrrtiycmititx  iimh  r  this  head  are 
serted  for  25  cents  per  line.  About  six  B( 
make  a   tine. 

PATENTS  secured.  C.  I..  Parker.  Sollc 
of  Patents.  4  Mcliill   I'.ldg  .   Washington,  D 

ANY     FIRM     or    engii r     In     clio 

-t.am  plant  that  is  troubled  with  scale  in 
boilers  can  get  absolutely  free,  the  best  I 
cator  and  reducing  wheel  ina.l".  with  vel 
iu,, I  mahogany  case.  For  particulars, 
dress  Great  Lakes  Chemical  Works.  Man 
woe,    Wis. 

JOBBING    MACHINERY    Sti ( 

in    Middle    West,    operating    large     and 
equipped    machine    shop,    desires    to    tminn 

ome  article  of  merit    in   the   III 
i  liincrv    or    mill    supplies;    have    excellent 
rilitles    for    pushing    sales.       Anyone    will 
good    article    but    witln.nl    facilities    to   mi 
facture.   write    to    Box    82,    POWER. 


For  Sale 


head 


Advertist  mt  n  ts     uttdi  i      U 

si  i U  </  /'",   25  . .  nts  {■'  r  line, 
make  «  line. 

FOR    SALE      20x48    WI lock     engine      > 

two   7g"xls'    high   pressure    tubular 

good    condition    cheap.       Address    "Engine 

Box    L',    station    A.    Cincinnati,    Ohio. 

FOR     SALE      1'lxls     Hamilton     Corliss 
gine.      S!l'.-,ii:      L'V.xilii      Harris     Corlls- 
Sll.-.o;    Jl'xlL'    Harris    Corliss    engine     -' 
|sx::c,      Ilass      Corliss      engine.      S'ir.ii:      1' 
Cuper    Corliss   engine.    Ss:,n:    In'.-. 
Crliss  engine.  .$47.-..    Duzets  ,x  Son,  5i 


Si  .    N.-w     York. 
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arge     Mine     Hoisting    Engines 

Deals  with  Several  Types  of  Large  Mine  Hoisting  Engines,  Some  of 

Which  Are  the  Largest  and  Most  Powerful  of  Their  Kind  in  the  World 


BY        WARREN        O.        ROGERS 


one  has  given  the  matter  atten- 
•  n.  or  has  visited  the  coal  ami 
unes  in  the  United  States,  only  .1  vague 
lea  can  be  conceived  of  the  propor- 
M  hoisting  engines  have  attained  Most 
■   hold   the   hoisting  engim 

about  the  same  esteem  that  they 
■Id  a  sawmill  steam  plant — unworthy  of 

m.      Such    views    are    erroneous. 


the     Xelsonville     Foundry    and     .Machine 
tny. 
Another   design    of   hoisting    en 
the    single-drum,    second  motion    type    is 
shown  in  Fig.  2.     Instead  of  the  winding 

drum   being   keyed   to   the    crank 
the    engine    it    is    keyed    to    a   drum    shaft 
proper,     which     receives     its     motion     by 
means  of  double-helical  gears,  as  shown. 


FIG.    I.      FIRST-MOTION    HOIST 


drum   is    of   the   double-cone   design,   and 
in  this  waj  rope  in 

winding    will    always    keep    at    a 
angle   with  the   sheave   wheel   on   top  of 
1    the  .shaft,  and  also 
equalize   the   strain   on   the  engin 
starting   with   the  cage  al   the  bottom  of 
the   shaft,  and  the   weight   uf  hundl 
feet   of  wire  cable   pulling  on  the  drum. 
This    illustration    also    shows    .1    phantom 
steam-operating    mechanism 

for  rev.  1  ,    rating  the  brake  and 

clutch. 

These  steam-operating  devices  are  gen- 
erally made  with  two  cylinders  having 
piston  heads  attached  to  a  common  pis- 
ion  rod.  to  which  is  secured  a  ci 
which  in  turn  impart-,  motion  to  an  arm 
secured  to  a  rock  shaft,  which  in  turn, 
by  means  of  suitable  links,  operates  the 
link  up  and  down  or  tightens  or  loosens 
the  brake  or  friction,  as  the  piston  of  the 
auxiliary  engine  is  forced  from  one  end 
of  the  cylinder  to  the  other.  Thi 
valve  is  operated  from  the  operator's 
stand  by  means  of  suitable  levers  and  op- 
erating rod.  Thi;,  engine  is  made  by  the 
Vulcan  Iron   Works. 


th  regarding  the   engines  and  the   men 

3    them,   as   the   engines   are  both 

rge  and  powerful  and  somewhat  compli- 

ited,   owing   to   the   steam-operating   de- 

sed    to    work    the    reversing   gear, 

and   brake.      And    there   are    few 

who    shoulder   greater   respon- 

ility  than   the   men   who   arc  employed 

operating  large  hoisting  engines. 

Mine  hoisting  engines  are  made  in  vari- 

gns,  first-  and  second-motion  en- 

ing   generally    used   in    steam-op- 

ated    hoists,     while     electrically    driven 

fast  finding  a  foothold. 

First-  and   Second-motion   Hoist 

\   simple   type   of  first-motion    hoisting 

gine  is  shown  in   Fig.   1.     It  consists  of 

nes  connected  to  one  crank  shaft 

which   the   winding   drum   is   secured. 

ie  cranks  are  set  90  degrees  apart,  so 

pre  is  no  dead  center.     In  this  1 

k'ine  slide  valves  are  used   in  conjunc- 

'  n   with    the    link    motion,    the    engineer 

'Urolling  the  brake  and  links  by  means 

the  two  levers  shown.  Other  than  this, 

'•    engine     is     constructed     along     lines 

1  md   in   the   general    run    of   slide-valve 

*,'ines.     This  design  is  manufactured  by 


■    MOTION      HOISTING     I 


The  brake  and  reversing  gears  arc  op- 
erated by  the  hand  levers  shown  bit  ween 
the  cylinders.  It  represents  one  of  the 
designs  of  hoisting  engines  made  by  the 
Manufacturing  Company, 
A  different  design  of  first-motion  hoist 
is    shown    in    Fig.    3.      Here    the    winding 


Cone-drum  Hoist 

The    type    of    engine    shown    in    Figs.    4 
and  6  is  what  is  known  as  a  haul 
gine,    but    can    be    utilized     for    hoisting 
from  a  11   as  hauling 

an    incline    or    drift,    by    simply    changing 
from  a  straight  to  a  cone  drum.     The  en- 
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her  28,  mux}. 


Stephenson    re- 

d   b)    the   same 

ethod.      In    fact,   all    the    main    part-   arc 

•  1  throughout 
.  hieh  make  tin  111  vei  iperator 

le      in    handle,    by    simply    manipulating    the 


HQ1ST    EQUIPPED    WITH     STEAM-OPERATE]  U1I     AND    RE- 

VERSING    GEAR 


eery    good  idea  "i  how   tin-   varii 
auxiliary     control    arc    governed    by    1 
operating    levers,    and    connected    to    t 
brake,  clutch  and   link,  respectively. 

The  auxiliary  engines  for  steam  rev 
steam  cylinder  set  in  tan 
u  nil    an    1  il-governing    c\  lindei     and 
differential  valve  mechanism  so  arrang' 
that  ill-  1  nd  of 

stroke,    smoothly    and    without    jar.     T 
oil  serves  as  a  lockin  1  liold  t| 

link-    in    positive   position,   determined  l 
the  position   of  the  operating    li 

The  illustrations,   rigs.  5.  7  and,  9,  p 
sent   the   ch  si  I   im  tion   liauli 

tailed  at   the  new   mi 
of   the   Oak    Hills  iaiiy, 

The  load  that  this  engine  will  eventua 
■  d  upi  11  to  handle  will  he  a  ttt; 
ii  14  ear-,  each  loaded  car  weighing  ( 
pi  'iiiul-.  up  a  -1'  ipe  '  •!'  appn  >x  1 
degree-  from  the  horizontal,  which  « 
be  about  two  miles  long.  The  engii 
will  work  under  a  pressure  of  [25  pour 
per  square  inch. 

The   engine-,   a-    shown    in   the   illust 

tion-.    consist    of   a    pair   of   heavy    Corl 

first-motion    engines,    having    cylinders 

in    diameter,    and    ,<     stroke    of 


1    the    main    drum.      This 
bj    two   wrouj 
mis   which   receive  their 
lay  shaft  manipulated  bj 

•.■1.  The  fricti 
f   hauling   a    load 

-.  hat    the    eng 
pull,    making    it    imp  ny    slip. 

•   this  particular 
:\_|N   inches. 
When  dropping  the  cage  and  the  empty 
car  in   the  shaft,  or   running  it   down  an 
'.he  clutch  is  thrown  out  and  the 
drum   r  shaft.     A  brake 

ide  '  'i  the 
lange   that    it    can    catch    tl 


FIG.    4.     ELEVATION    OF    HAULAGE    ENGINE 


at  any  p  placing  the  - 

the   car   entirely   in   the   hands    of   the   op- 
ivhich   he  can   drop  at   will,  or  at 

The  clutch  on  the  inside  and  the  brakes 
on  the  outside  are  manipulated  by  means 


lever-  which  control  each  part  of  the  en- 
gine. This  design  of  engine  is  built  by 
the  Litchfield  Foundry  and  Machine 
Company. 

Steam    Auxiliaries 

Figs.   4   and   6   will   give   a 


inches,    the    cylinders   being    lifted   with 
new    design   of   nondetachable   i 
with  a  separate  vvristplate  at   each  end 
the  cylinder.     These  are  1 
operated    by    a    pair   of   Gooch   links,  a 
the  cutoff   is   adjustable    from   /• 
Tin-    i-    ao  ' 
by    shifting   the   block    in    the   link,  wh 
i-  actuated  by  the  action  of  the  goven 
upon    the    reverse    cylinder    centrally 
cated,    and    which    i-    connected    direct 
the  main   shaft.     The  goverm  r  is  entir 
automatic  and  independent  of  the  reve 
in-     lever,     or     the     operator.     Direc 
mounted   upon   the  engine   shaft,  which 
15  inches  in  diameter,  through  the  dm 
and   in  1  ■  -.   arc   two   main  ha 

ing  drums  7   feet   in   diameter  and  5  f 
fare,   having  an   ultimate 
miles     of     i'i  inch     hauling     rope.    1 
drum-     are     coupled     to     the     engine 
mean-    of    heavy    hand    friction 
and    each    drum    is    also    provided    with 
powerful    hand    brake    for   controlling 
descent  of  the  empty  ears  into  the  mi 


ber  jS,  iw. 
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PLAN   VIEW  OF   HAULAGE   ENGINE 


111    the 
the  Quincj  and    I  amarack  ' 

'  •  1 1 1  >         in        the 

Both  "i   tin 

nk  "ii  either  end  of  a  shaft,  carry- 

i 

the    larger    -team    cylinder,    which  is    52 
inches    in    diameter    and    48-inch 

marack    hoists    have    the  larger 

drum,  which  is                               in  diam- 

hoisl    was    designed    for 

minute. 

ideas  have  bi 

t<  .1  the  heists  in  the 

the  slow-sp<  >  1 

single  drums  of  large  diameter  wi 

with    large    steam    cylinders.     The    high- 

l    >rli-s    engine,    however,   brought 

about   changes   in   the   size   of   hoist,   not 


he  brakes  are   of  the   gravity   type, 
ated  by  weights  by  means  of  which  the 
ire      constantly     applied      except 
lieved    by   means    of    vertii 
am   cylinders,    shown   in    the    il- 
l-aiders,   as    well    as 
working  the  clutch  and  the  re- 
tion   are   equipped    with   cataract 
linders  and  differential   val\ 
eans   of   which    the   motion    of   the   cyl- 
ds    to    that    of    the    hand 
the   engineer's   platform. 
cation   of  the   cars   on   tin 
indicated    by    a    large    dial     indicator 
:\en  by  a  gear  directly  on   the  hub  of 
ch   drum.      Each    cylinder    is    pi 
•h  a  balanced  poppet   throttle  valve  and 
ion    is    fitted    with    bypass    valves 
■i  pipe  operated  by  a  foot  lever  on  the 

platform,  thus  enabling   I 
ntrol    the    speed    of    the    engine    when 


only    in    the    cylinder    diameter    ' 

ieter    of    the    drum ;    the    single 

drum    in   balance   hoisting    i 

d  by  the  double  drum  f< 

instituted,    mat 

ll  rahlc    greater  power 
i!i       Among 

in    Min- 

their   Chapin   mine   at 

in,    Mich.,    and    two    .32x72 

-drum      units     built     three 

1     &     Montana 

and    Silver    Mining 

ana. 

lontana    hoisl 

'esigned 
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l 

it   at   the   rate 

r  minute.     They  ■• 

.... 

per  minute,  but  owing  to  the  greater  out- 

me   has  been 

d,   regularly    for   the 

0    revolutions   per  minute, 


and  one  design  of  such  is  il- 
lustrated  in  Fig.  10.  It  has  a  drum  78 
in-  in".-  m  diameter  ty  60  incnis  1a  length 

designed  for  a  rope  pull  of  10,000 
pounds  at  a  speed  of  1000  fei  t  per  min- 
ute. It  weighs  without  the  motor  55,000 
pounds.  It  i>  equipped  with  a  Westing- 
house  hoist  motor,  having  a  constant    rat- 


FIG.    g.      PLAN    VIEW    OF    HOIST   SHOWN   IN  FIGS.   5   AND  7 


nected  directlj  to  the  hoist  by  means 
a  flexible  coupling  on  the  pinion-s 
extension.  This  is  shown  in  the  illus 
tion. 

In  the  case  of  the  clutches,  the  st< 
or  air  throws  the  clutch  either  in  or 
but  the  brakes  are  arranged  to  he 
on  by  a  heavy  weighted  lever,  and 
leased  by  the  steam  or  air  in  the  ope 
ing  cylinder  raising  these  weights,  t 
insuring  the  immediate  and  autom 
setting  of  the  brake  in  case  of  accid' 
to  the  pipes. 

A  special  regulating  device  controls 
speed,  with  which  the  brakes  or  clut< 
can  be  thrown  on  or  nfif,  which  prev> 
slamming  of  the  clutch  or  brake  and 
consequent  sudden  jars. 

This    is    the    largest    design    ol      I 
hoist  manufactured  bj  The  GcorgeLej 
Engineering  Works  Company. 

The  coal-shipping  terminal  at  Sew 
Point,  near  Norfolk,  Ya.,  of  the  nc 
opened  Virginia  railway  is  operated  : 
novel  manner  and  contains  somi 
ing  machinery,  including  a  I000-h0 
power  electric  hoist  designed  and  1 
by  the  Lidgerwood  Manufacturing  C 
pany,  Fig.  n. 

As  soon  as  each  coal-conveyer  ca 
loaded,  it  is  taken  in  hand  by  the  h 
which,  by  means  of  a  barney  car,  dr 
it  up  a  25-per  cent,  incline  at  a  speec 
480  feet  per  minute.  The  incline  is 
feet  long,  and  it  takes  45  seconds  for 
car  to  reach  the  knuckle. 

The  Lidgerwood  electric  hoist,  sai< 
be  the  largest  of  its  kind  ever  built, 
which  hauls  the  conveyer  cars  up  the 
cline,  is  an  interesting  part  of  the  eq 
ment.  Each  conveyer  car,  with  its  1 
weighs  nearly  200,000  pounds.  The  r 
complete,    with    its    two    motors,    we 


which  means  a  piston  speed  of  1080  feet 
per  minute.  Each  hoist  has  two  drums, 
12  feet  in  diameter  and  a  5-foot  6-inch 
face  mounted  on  the  same  shaft  and 
driven  by  12-foot  diameter  flat-disk  re- 
versible friction  clutches.  Each  drum  is 
served  by  a  powerful  parallel-motion  post 
brake.  The  engines  are  reversed  by  an 
improved  type  of  Sell  spur-gear  reverse. 
Two  ioxio-inch  and  two  I2x24-inch  and 
one  l2X24-inch  auxiliary'  engines  operate 
the  clutch  brake  and  reverse  respectively. 
These  auxiliary  engines  consist  of  a 
steam  cylinder,  opposed  to  an  oil  cataract 
cylinder,  the  latter  controlling  the  steam 
piston  in  any  position  set  by  the  operator, 
who  thus  has  complete  control  of  all  the 
moving  parts  of  the  hoist.  From  the  op- 
erating platform  between  the  main  steam 
cylinders,  the  operator,  by  means  of  small 
hand  levers,  manipulates  the  main  throt- 
tle valve,  clutches,  brakes  and  reverse, 
while  the  hands  on  the  60-inch  dial 
(miniature-)  just  before  him  tells  the  pre- 
cise location  of  the  cage  in  the  shaft 

Largest   Electric   Hoists 
The  electric  hoist  is  being  used  in  many 


10.      ELECTRIC     HOIST 


ing  of  150  horsepower,  which  gives  it  an 
intermittent  hoist  rating  of  about  300 
horsepower.  The  motor  is  connected  to 
the  hoist  by  means  of  a  flexible  coupling 
on  the  pinion  shaft. 

The  hoist  is  equipped  with  air-operated 
hand  brakes  and  clutches,  the  air  being 
furnished  by  a  small  air  compressor  con- 


180,000  pounds.  But  one  motor  is  use  i' 
a  time,  the  other  being  provided  to  1- 
sure  constant  operation  in  case  of  br  I* 
down  to  either  one.  The  motors  ar  »' 
the  General  Electric  Company's  mak(  « 
the  M.  P.  C.  class,  and  are  ratedat*) 
horsepower  each  and  actually  develop  <> 
horsepower,   it   is   said.     The  drum  v<i 


December  28, 

iches     in     diameter     with     a   far 

width    ami    grooved     for    a 

ih  a  "-inch    • 

1   rope    for   insuring   the   return 
rney    car.      The    flai 
depth,   the   main   gear   wheel    is 
-    in    diameter,    anil    the    pinion 
ich  dm  inches   in   diameter. 

t  intermediate  gear  wheel   i<   ~2  inches 
r    with    a    Ji-inch    pinion.      All 
steel  with  machine- 
■ 
'he  drums   have   powerful   post   brakes 
ich     are     controlled      by     a     solenoid 
the    medium    of   compressed    air. 
ressed  air  is  supplied  at  a  pres- 
pounds  to  the  inch  by  an 

which    forms   part   of  the 
ttit.     The  general  operation  of 
is  controlled  by  an  operator  near 
barney-car  pit.  .-,50   feet   distant   from 
t   is  provided   with 
•icy    limit    switch    which   makes 
tain  that  it   cannot   overwind  in  either 
rction.     The   brake   is  set  by  a  weight 
■unds    acting    upon    a    suitable 
rr.      When    the    current    is    turned    on, 
id  acts,  and  by   means  of  corn- 
er,   releases    the    brake.      When 
current   is  cut  off,   whether  by  intent 
accident,  the  solenoid  drops,  releasing 
air.  and   the  weight  brings  the  brake 
»  action,  holding  the  load  safely  in  any 
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A  Hands   Method  oi  Removing  .1 
Flywheel 

r.\  1    ■ 

1. 

tliat    alter    a    rlvwh. 

tl 

'.    through    the    end    ! 

•   an  ordinal 
liy   and   the   chain   is 

of  hardwood  under  the  link  to   prevent 

the  chain  from  slipping  off  the  jack.     The 

the    chain     is     then 
around  the  spi  ' 

slung,  and  secured  either  by  a  sha 
by  sticking  the  end  link  of  the  chain 
an  intermediate  link  and  securing 
it  by  means  of  a  bar  or  spanner  inserted 
in  the  end  of  the  link,  liy  screwing  up 
the  jack  steadily  an  even  endv. 
will  be  exerted  on  the  wheel  and  it  will 
come  off  quite  easily. 


Pmtr.KT. 

METHon    OF    REMOVING    FLYWHEEL 

similar    gear    has    been    driven    on    to    the 
shaft  it  is  found  t"  be  too  tight  and  con- 


Where  for  any  reason  a  feed-water 
heater  is  not  used,  the  feed  pipe  should 
the  boiler  in  order 
that  the  water  may  be  warmed  as  much 
as  possible  before  it  is  discharged  into 
li  r.  In  fact,  it  is  best  to  do  this 
even  when  a  feed-water  heater  i 
The  feed  water  should  be  discharged  at  a 
point    where    it    will    not    chill    t! 


h  ingenious  devices  as  illustrated 
a!  described  in  the  foregoing,  the  vast 
pver  in  hoisting  engines  is  not  only 
hnessed,  but  absolutely  subjected  to  the 
*l  of  the  operator  as  he  watches  the 
c  es,  climbs  from  level  to  level,  some 
Pthem  at  the  rate  of  2500  feet  per  min- 
u   or  approximately  30  miles  an  hour. 


siderable  difficulty  is  experienced  in  re- 
moving it  again.  The  flywheel  usually 
fits  close  up  to  the  bedplate  or  the  end 
bearing  and  it  is  found  impossible  to  get 
at  the  part  to  be  moved  from  the  inside 
in  the  usual  manner  with  a  block  of  wood 
and  a  hammer  to  drive  it  off  again.  More- 
over, in  driving  the  wheel  off  the  shaft 


and   where  the   scale   deposited  will   work 
the  least  possible  mischief. 


In  one  of  the  coal  deposits  near  Rock- 
wood,  Pcnn.,  it  is  said  that  a  unique 
discovery  of  vanadium  in  appreciable 
quantity  has  been  recently  made.  Details 
of  the  new   discovery  are  not  available. 
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Room  Su( 


■ 


it  >    function-.      The 
pipe   work   is   shown.     The 
duplicate 
ith  the  valve  B  between  tl 

ine    header    . /. 


ble,    the     valves,    with   a  between. 


inch  pipe  was  screw,  d  in  ;  .   ndi 

down  to  the  center  of  the  6  inch  pipe, 
tee    was    screwed    on,    in    which    a    she 

being   left   open  and   the   •  liter   fi1 
a    plug,    fur   the   pin  p  cl<  aning   tl 

pipe  in  case  it  became  clogged.  The  ) 
inch  pipe  extended  up  and  over  to 
steam  pipe.     Each  furnace  was  fitted  vvi 

jets,    and    the    device   gave  <\ 
much    betti  i     draft    than    w  as    pi 
with    natural    means,    and    In  lpi  ■ 
i  overli  ads. 


The  Resolution  of  Forces  as  Applic 
to  a  Connecting  Rod 


FIG.    I.     I 


Bv  C.  S.  McGinnis 

There  are  some  puzzling  queries  in  m 
chanics.     Just    ask   a    college   so| 

i       If  a  man  pulls  ten  poiroi 


following  is  given:     A  Mcintosh  &  Sey- 
i     tandem-compound 

is    the    valve  i     high- 

sidi      ;'  the  en- 
gine and  the  valve  stem  of  the  ! 
sure    cylinder    on    the    other.      Naturally 
ire  valve   stem  is  n 
keep    tight    and    some    water    is 
bound  to  leak  out  past  the  packi 
the  floor,  unless  prevented.     The  engineer 
•lat   tin  pan   to   tli 
i  it  came  und 
^"'•pressure  valve  stem.    The 
fitted  with  a  drip  pipe  which  car- 
.vater  away. 


This  valve  was  suppo  I   so  that 

the    steam    pressure    on    each    sidi 
always  I"  but   it  did  not   work 

as  was  anticipated,  and  as  a  consequence. 
engine  C  was  being  fed  the  full  capacity 
of  the  I'i-inch  pipe  /'.  the  steam  blowing 
n  of  the  arrow,  the  valve  B 
being  closed  This  prevented  v 
condensation  from  getting  to  the  trap: 
it  was  carried  over  into  the  p 
to  the  engine.  Opening  the  valve  B 
stopped  the  trouble. 

The  boiler  capacity  in  this  plant  was 
low  at  times  of  heavy  load,  and  as  a 
remedy  the  engineer  made  the  homemade 


on  a  rope  and  his  brother  pulls  ten  pouni 
on   the  i  thcr  <  nd,   what   is  the   i 

pe?  ■   If  he   sa\  s  tw(  nty   pi  n 
immediately   numbers    himself   among  tl 


Side  View 
FIG.    2.      ARRANGEMENT    OF    HOMEMADE    STEAM     JET 


In  this  same  plant  the  engineer  had 
trouble  with  floods  of  water  coming  over 
at  intervals  into  the  cylinders  of  the  en- 
gines. This  trouble  remained  a  mystery 
for  some  time  until  it  was  dis 
that  the  reducing  valve   shown   in  Fig.  I 


steam  jet,  shown  in  Fig.  2.  It  co 
of  a  piece  of  6-inch  pipe,  and  bell  end, 
just  long  enough  to  reach  through  the 
side  wall  of  the  boiler  setting,  the  6x8- 
inch  reducing  bell  A  forming  a  shoulder 
against   the   outside   of   the   wall.     A   }i- 


unfortunate,  hut  if  he  correctly  says  it 
you  may  oftentimes  cool  his  ei 
thusiasm  by  asking  him  to  explain  why. 
This  "resolution  of  forces"  is  one  c 
the  most  fundamental  factors  in  the  who! 
subject   of   mechanics,   but   its   applicatio 


■tcembei  - 


'OW  ER  AN! 


•i    cannot  be  said   t"  be  difficult.     A  knowl- 
lechanics  is  not  at  all  ■:■ 

1       understand  it.  and  it-  simple  appli 

,:tion.    When  steam  p 


:   the  connect 
than    the    total    i. 

O  f 
g   will   sa\    tin 

•her  greater  than  itself. 
of  affairs  is 

.    for    no    new    energy    lias 
ted.  When  any  force  acts  through 

siting  the  pist 

rce    in 
multiplied   by   the   distance   • 
v  els.  and  this 
pounils   i  f  work.     Xow.  barring 
thrust  in  pounds  is  brought  into 
ig    the   connecting    rod.    and    this 
iltiplied    by    the    distance    in    feet 
ver     I  in     the     direction     of     the 
cives    the    work    in    foot-pounds 
the   connecting   rod.     This   work 
to  the   work  done  by   the 
-~ure  on  the  piston  n  id 
i  the  latter   case,  the  number  of  pounds 
greater  than  the  steam  pressure. 
nee  moved  through  by  the  thrust 
rdingly  be  less  than  the  distance 
aversed   by   the   piston. 
Th,-    commonest    case    is    that    where 


in   Fig.   i. 

that  win 

with    the    hoi 
will    be 

thus    to    inci. 
weight  has  then  brought  inl 
greater   than    itself   and    the    greater   the 

Just  like  swinging  in  a  hammock;  it  there 
mething 
is  liable  I 

F'>r  any  particular  :■ 
we   can    tell   definitely    what    the 

the  strings  are  by  a  "force 
diagram."     Let  the  thi  be  repre- 


sented by  three  straight  lines  each  drawn 
in    the    direction    its    respective 
acting,   and   let   30  pound-    ' 
by  a  line  one  inch  lon( 
of  fore.  e  A,  in  inches, 

multiplied  by  30  gives  the  stress  in  A, 
while  similarly  the  side  H.  in  inches,  multi- 
plied by  30  gives  the  stress  in  />. 

We  need  not  limit  the  forces  to  strings. 
Take    two    rieid    bodies    like    two    rafters 


P 
F-+— L 


than  30 

inder  Fig.   1.  each  thrust 

r 

half  tin 

■ 

This.   :; 

rafter    which    gave   a    lateral 

have    t'ricti.'ii    on    thi  r    which 

that    it    is   it  draw   a 

nditii  ns   when 

in    motion,    i.e.,    when    the 

re  not  in  equilibrium.     It  i-  only 


no.   5 


rces    act    upon    a    body,    say    its 
veight    and    the    tension    in    two    strings 

1'port  it.     Place  two  vertic 
ion  connecting   their   two   ends   A 
ind  B  by  a   string   from   which  a  weight 
>t,    say.    10    pi  -icnded:    also 


abutting,   as   in   Fig.   4.  and   hang 

1  hen   the 

■ill    ap- 
pear as  in   Fig.  5,   so  that. 

and  D  are  ncasur- 


wheii    1! 

.  all  mo- 

I  in   Fig. 

nd  9. 


Due  to  Imperfect  Combustion 


i  hat    the    amount    of 
tpproxi- 
obtained 
in  the  furnace.     It  is  not, 

what  is  wi 

wrong,    and    it 

to     know     the     amount     of 

nd    carbon    monoxide 

-   in   order   to 

the  seat  of  t:  i  he  pres- 

monoxide   (CO)   indicates 

ct  combustion.    This  gas  is  rarely 

in    amounts    exceeding    0.4    per 

cent  .     and    anything    in    excess    of    that 

amount    would    show    poor    firing 
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to   ignite  tin-   gas.     As   in   other 
industrial   operations  an  economj 

per    cent,    is    ,,111    of    reach    in    tli 
furnace,    and    while    some    tew    tests    have 
sh,.«ii    result-    in    excess    •■!    80   per    cent., 
-nits      in      everyday      running      are 

bound    to    fall    considerably     below     test 

In  the  power  station  reliability  i-  often 
far   more   important   than   high-ti 
omy.     The   public   service   company   must 
•  1  an  exacting  public, 

hence  while   it   may  bi  to   produce 

a  unit  of  power  at  a  low  fuel 
most  economical  apparatus  may  not  he 
the  most  efficient  owing  to  its  first  cost, 
upkeep  and  operating  expenses.  Boilers 
must  be  kept  banked  with  -team  at  a 
high  pressure  SO  that  they  can  be  cut 
.  ^ce  witli  tin-  least  possible  delay. 
\11    of    these    cn-iderations    result    in    a 
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December  jS,  1909. 

This    diagram    was    computed    from    Si 
gert's   approximate   formula: 

in    which 

T  =  Temperature  of  the  waste 
r  =  Temperature    of    the    air    at    tl 

grate. 
("  =    Pel  cei  1  hon  dioxide  j 

the  waste  gases, 
I' =  Percentage     value     of     tin-    lie 

lost   in  the  waste  gases, 

K  —  Constant. 

When    T   and    t   are   in   degrees   Cent 
grade,  AT  =  0.65. 

When   7"  and  /  are  in  degrees    Fahrei 
licit,    A'   =   0.36. 

This  diagram  can  be  used  when  tl 
temperature  of  the  waste  gases  .done 
known,  by  considering  the  values  of  ;] 
temperature  scale  as  being  increased  1 
the  amount  of  the  average  temperatal 
of  the  air,  in  which  case  100  on  the  sea 
as  given  would  be  the  equivalent  of 
waste  gas  temperature  of  120  degp  1 
Centigrade   or   248   degrees    Fahrenheit 

An  inspection  of  this  diagram  demot 
straus  that  with  good  combustion  tl 
waste  gases  may  be  very  hot  within 
much  actual  loss  of  heat.  It  is  for  tli 
reason  that  the  high  rate-  of  combu 
tion  have  been  found  so  much  more  sa 
isfactory  than  the  low  rate-.  Wit 
plants  dependent  upon  natural  draft  tl 
heat  of  the  waste  gases  i-  important  i 
reducing  the  amount  of  stack  investmo 
sary,  for  draft  purposes  alone,  an 
hot  flue  gases  with  a  good  percentage  1 
carbon  dioxide  may  be  much  more  ec< 
nomical  than  a  low  temperature  of  tl 
flue  gases  with  a  low  content  of  this  ga 


Temperature  of  Waste  Gases  Deg.  C.  above  the 
Temperature  of  the  Atmosphere 
CO3  EFFICIENCY    CHART 


inditions  the  percent- 
age of  rally  be- 
low 0.2  per  cent.  The  amount  of  oxygen 
present  is  an  indication  of  the  amount 
of  surplus  air  in  the  gases,  as  is  the 
amount  of  nitrogen.  The  surplus 
may  be  due  entirely  to  the  admittance  of 
an  excessive  amount  of  air  through  the 
fire  or  it  may  be  due  to  leakage  through 
the  walls  of  the  flue  or  the  boiler  set- 
ting. By  taking  samples  of  the  gases  at 
various  points  of  the  boiler  setting  and 
throughout  the  length  of  the  flue,  it  will 
be  possible  to  determine  whether  then- 
is  any  leakage  of  this  character.  Air 
leakage  of  this  kind  may  occur  without 
detection,  as  when  carbon  monoxide  is 
present  in  excess  each  air  leak  will  cause 
secondary  combustion  to  occur,  provided 
the    temperature    of    the    gases    is    high 


diminution  of  tin  fuel  economy  possible 
with  a  constant  load.  In  the  operation 
plants  it  is  desirable  to  get  the 
best  results  possible  under  existing  con- 
ditions. In  obtaining  this  end  the  carbon 
dioxide  recorder  is  an  ally  of  the  man- 
ager. It  is,  however,  neces-ary  to  know 
the  air  and  flue-gas  temperatures  in  order 
to  have  a  complete  check  upon  the  firing 
methods. 

The  accompanying  diagram  shows  the 
percentage  of  the  heat  of  the  fuel  wasted 
with  different  percentages  of  carbon 
when  the  difference  in  tempera- 
ture between  the  air  and  the  flue  gases 
i-  known.  As  given,  the  difference  in 
temperature  is  in  degrees  Centigrade : 
but  this  can  be  easily  changed  to  degrees 
Fahrenheit  by  multiplying  the  tempera- 
ture values  shown  by   1.8  and  adding  32. 


Turbines  for  Cargo  Boats 


Among  the  steamers  now  lying  at  Mev 
castle-on-Tyne  is  tin-  steamship  "Vespe 
ian,"  which  is  likely  to  excite  a  good  de 
of  interest  before  long.  She  was  sent  t 
a  Mediterranean  round  trip  with  a  speci 
staff  of  engineers  on  board,  whose  duty 
was  to  make  careful  note  of  the  vessel 
speed  and  coal  consumption.  Having  r< 
turned  from  this  trip,  her  old  reciprocal 
ing  engines  have  been  removed,  and 
their  place  specially  designed  slo 
turbines  have  been  substituted.  She 
now  ready  for  sea,  and  it  is  understoe 
that  the  special  engine-room  staff  wi 
again  be  sent  out  with  her,  in  order  t 
take  notes  of  her  performances,  and  con 
pare  them  with  the  results  recorded  by  h< 
reciprocating  engines.  In  this  way.  rail 
able  data  will  be  collected,  and  the  appb< 
ability  of  the  turbine  to  cargo  steamei 
will,  it  is  thought,  be  proved  or  disprove- 
just  as  it  turns  out.— The  Murine  ReWl 

Drip  cocks  should  be  arranged  at  tl 
lowest  point  so  that  the  feed  pipe  ca 
be  thoroughly  drained  when  laying  up 
plant. 


ibcr  _'S,   ux>). 
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What  Is  the  Zero  Circle  of  a  Planimeter? 

Reason  for  and  Amount  ol  Correction  to  be  Made  in  the  Reading  of  (he 
Plammctcr    when    the    Stationar)     Point    Is     inside    die    Area     Traced 


BY    C.    J.     MASON    AND    W.    G.    HAWLEY 


The   planimeter   is   an    instrument 
:or     measuring     the     area     of     irregular 
■rve-bounded    figures    such    a-    indicator 
■grams,    and    while    the    use    of    it    is 
widely   known   hy  a   large   numbei 

not    many,    comparatively    speak 
vi    anything   about    the    principles 
•poti  which  the  instrument  is  constructed, 
,    it    is   not    absolutely    nec- 
essary  to    understand    the    theory    of    the 
pfcnimeter   in   order   to   learn   how 
nil  apply  the   instrument   to   the   measur- 
■   i^i   diagrams.      For   the   most    part    it 
d    upon    as    an    ingeniously    con- 
structed tool,  the  use  or  practical  applica- 

.'.  hich  is  the  only  thii  - 
rented  with.  But  there  i-  one  point  at 
least  that  probably  will  be  of  inti 
tiany  engineers  who  perhaps  ha\ 
dven  the  matter  any  thought  before,  and 
hat  is.  what  is  the  zero  circle,  how  is  it 
found,  and  under  what  circumstances  is 
it  of  importance  to  know  of  the  existence 
if  such? 
If  the  anchor  point  of  the  instrument 
outside  the  figure  to  be  traced, 
:he  zero  circle  of  the  instrument  used 
s  not  brought  into  play,  and  th 
as  no  influence  on  the  area  as  recorded 
>y  the  revolving  wheel.  This  is  the  case 
n  the  application  of  the  planimeter  to 
ndicator  diagrams.  But  when  the  anchor 
•oint  of  the  instrument  is  inside  the  area 
o  be  measured,  then  the  zero  circle  has 
0  be  taken  into  consideration  and  due 
dlowance  made  therefor.  There  are 
■ome  textbooks  that  refer  to  t; 
circle  and  give  the  algebraical  expi 
or  the  radius  of  the  circle,  but  unless  a 
well  advanced  in  an  understand- 
>ig  of  the  theory  of  the  instrument  as  a 
vhole,  it  will  require  some  deep  think- 
'1?  to  arrive  at  a  satisfactory  conclusion 
n  relation  to  the  matter.  Perhaps  the 
Bowing  brief  and  pointed  explanation 
nay  be  of  help  to  any  who  do  not  at 
resent  quite  understand  what  the  zero 
irele  is,  and  how  to  find  it  for  any  given 
nt. 
First.  look  at  Fig.  r.  which  illustrates 
nary  polar  planimeter.  The 
nchor  point  is  at  A,  the  pivotal  point  at 
'■  the  tracing  point  at  C,  and  the  point 
f  contact  of  the  recording  wheel  is 
narked  D.  Let  the  distance  from  A  to  B, 
qua!  b,  measure  5.35  inches ;  distance 
rom  B  to  C.  equal  a,  measure  4.15  inches, 
nd  the  distance  from  B  to  P.  equal  r. 
teasure  0.83  inch.     These  measurements 


tuallj  obtained  In   1 

the  planimeter  which   was 

Fig.  _•  i-  a  diagrammatic 

of  the  instrument  shown  in  Fig.  1.  The 
same  letter-  are  used  to  designate  the 
parts,  and  the  values  previously  given  are 
to  he  applied.  No  attempt  has  been  made 
t"  draw    this   figure  to  scale;  it   is   simply 


tin-  diagram.     It  will  he  noticed  that  the 

lie  wheel  is  tangent  to  thi 
a-   at    /».  that    is,   wh.  n   th,    angle   ./  /'  ('  is 

■  *i   degrees.      In   brief,   wh 
p"int    of  the  instrument    is  at   ./   and  the 
•  1  of  the 
larger    circle,    the    recording    win 

follow    the    smaller    circle,    and    while    so 
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intended  to  convey  the  appl 
methods  invi  ' 

In    this    particular    case    the    revolving 
recording    wheel    is    i  een    the 

pivot   B   and    the   tracing    point    (.      The 
line    A  C,   designated    by    A',    will    he    the 
radius    of    the    so-called    " 
rective  circle  which  v.  by  the 

instrument     while     the     recording     wheel 
the   path    of   the    -mailer 


doing    will    not  that    no 

OUgh    the  tracer   will 

'  ition   and    will 

the  area  of  the  large 

circle. 

F.ach  planimeter  will  have  a  zero  circle 

which.    •  houtd    be   kni  1 

that    the    neo  Hon    may    be 

made  when   the  instrument   is  used  in  the 

■1    the    ri^ht    triangle 
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is      Using    tin-    sam<    letters    for    like    parts, 
ig    3  illustrates  the  case  diagram 
|y,     The     formula    will    require 
d  slightly.     As  before, 


A  Novel  Tool   Desk 


\ 
- 
dc=  bc  —  pp.  :>>  '  =  {bc- 


Then, 


and 


.1  t  =  R=   y  ,•.._,-  +  „■ 


RaVa'-iac  +  i' 


\.     =  A  =    \ 

.-i/)'=  .wv'—  B7J*=  '•-  —i 

C£>  =  BC  +  BD, 

,  1>'=(HC  +  BD)1, 
CI- 1  =  (.i  +  <  ) '  =u-  +  2  "c  +«*■ 


\  tool  desk  of  novel  design  may  be 
found    in    the    large    compri  plan!    at 

llie.h  Falls,  X.  Y.  h  was  designed  bj 
the  chief  engineer,  W.  J.  Shortate  I  hit 
plant  consisted  of  ten  compressors,  the 
air  being  used  for  working  pumps,  drills 
and  i  thi  r  exca^  ating  di  » ices  i  m  the  new 
aqueduct  work  for  the  citj  of  New  York, 
The  ten  compressors  occupy  considerable 
space  and  are  set  side  by  side;  it  being] 
quite  a  journey  from  one  end  of  the  room 
to  the  othi 

The    to.  1    bench    or    desk    shown    in    the 

anying  illustration  is  fitted  on  too 

with  a  desk  section,  while  the  front  is 
divided  into  six  sliding  drawers  for  vari- 
ous  supplies.  The  ends  have  two  doors, 
each  opening  into  shallow  cupboards, 
while  the  back  is  also  fitted  with  two  cup- 
boards  suitable  for  wrenches,  packing 
hooks    and    other    small    tools. 

With  this  arrangement,  when  a  machine 
requires  attention  the  entire  collection  of 
tools  and  small  supplies  is  wheeled  to 
the  machine,  and  there  is  no  running  to 
and  from  a  toolboard  or  workbench. 
Such  an  arrangement  would  hardly  do 
for  a  small  plant,  and  in  fact  would  not 
be  required,  but  for  a  plant  of  consider- 
able size  it  is  believed  to  be  just  the 
thing. 


2.      RECORDING     WHEEL     BETWEEN"     PIVOT       FIG.    3-      KTOT    BETWEEN     WHEEL    AND    TRAC- 


AND    THAI  INC.     POINT 


Substituting    the    given    values    in    this  Then. 

rmula,  A'  =  V  l>-  —  c-  -+-  a~  +  -  ac  +  <"'•' 

/v  =  4/415-  -n4>5Xo.83)  +  5-35-  =  6-^4  R  =  /*"  +  2  ac  +  b*. 

inches,   which   is   the   radius   of  the   zero  If  actual  numerical  values  were  applied 


Neat  portland  cement  has  been  used  as 
a  protective  coating  in  comparison  with 
linseed  oil  and- red  lead  paint  in  some  tests 
made  by  Prof.  F.  E.  Geisecke,  of  the 
Texas  Agricultural  and  Mechanical  Col- 
lege.   The  object  was  to  ascertain  if  neat 


circle  for  the  example  under  considera- 
tion. With  this  radius  the  area  of  the 
circle  is 

fftf2  =  6.24=  X  3.14:6=  122.384 
square  inches.  This  is  the  value 
braically  add  to  the  reading  of  the  wheel 
in  the  case  cited,  when  obtaining  the  area 
of  any  figure,  and  when  the  anchor  point 
is  inside  the  figure  to  be  so  measured. 
There  is  still  one  more  case  to  be  con- 
sidered, and  tha1.  is.  where  the  pivot  is 
between  the  wheN  and  tracer  of  the 
instrument,    as    r      .ins    in    some    makes. 


Side  View 
THREE    VIEWS    of    THE    SHORTATE    TOOL    DESK 

in    this    case    as    before,    relative    results 

would    b 

It  will   have  he   reason 

the  recording  wheel  does  not  turn  while 
the  pointer  is  tracing  the  zero  circle  is 
because  of  its  tangential  position  all  the 
way  around.  The  writers  tried  the  fore- 
going, case  1.  on  an  instrument  and  found 
that  the  result  from  the  calculation, 
namely  that  the  radius  of  the  zero  circle 
for  that  instrument  was  6.24  inches, 
checked  up  exactly  with  an  actual  trial. 
Thus,  each  method  verified  the  other. 


t 


cement  could  be  used  instead  of  oil  or 
red  lead  on  structural  steel  to  be  encased 
in  concrete.  The  experiments  were  made 
by  coating  rods  with  the  various  cover- 
bedding  them  in  concrete,  and  then 
determining  the  resistance  of  the  rods  to 
withdrawal  by  means  of  a  testing  machine. 
The  results  indicate  that  if  the  adhesion 
between  concrete  and  uncoated  steel  is 
taken  as  a  basis  of  comparison,  red  lead 
reduces  the  adhesion  00  per  cent.,  linseed 
oil  reduces  it  about  80  per  cent,  and  neat 
cement  increases  it  35  per  cent. 


' 


I     Chart  for   Horsepower  Calculations 


U\    \Y.  T.  Damon 


The  accompanying  chart  represents  all 
ata  usually  ai  hand  when  it  is  desired  to 
ike  the  indicated  horsepower  of  a  steam 
■gine  from  indicator  diagrams.  Given 
it-  folli  ■■ 

a  =  Area     of     diagram     in     square 

inches, 
s  =  Foot-pounds  of  \\<>rk  per  square 

inch  of  diagram  area. 
A  =  Area  of  piston  in  square  inches, 
Revolutions  per  minute  of  crank, 
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rhe   indicated   horsepowei 
quals 

/  /  ./  \ 

.mil  the  indicated  ho 

I     |11. ds 

in  which  latter  ./  =  the  average  diagram 
from  both  ends  .mc|  .  /       the  .i\. 

ton    area.       Thi 

"in-'   upon   which  the  chart   is  based.     A 

rror   i-    introduced   bj    it-inn   the 

s    for    determining    the    indicated 

hi  rsepower  for  both  ends ;  it  is  i 

curate   to  determine   them    separately    and 

xample,  suppose  it  i-  known  that 


In. ill  end  equals  approximately  '>7o    Sub 
stituting  in  the  formula: 

i  it  r  •  ■ 

ould      Having    found    i 
motion  and   spring,  a  line   maj 
lie  drawn  on  the  diagram  to  correspond 
and  ma)  be  used  for  all  future  computa- 
tions. 


In  a  paper  read  before  the  fifth  annual 
meeting   of   the    Illim 
Robert    B     Harper   ■  n   coal- 

tar    pitch,    tree    from     water,     acids,     or 
soluble    mineral    matter,    as    the    m 
ticient  type  of  i 
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P  =  Mean   effective   pressure  on   pis- 
ton in  pounds  per  square  inch. 

/    -  I  ength  of  stroke  in  I 

(=  Length  of  diagram  in  inches. 
Scale  number  of  spring,   p 

per    square    inch    per    inch    of 
spring  motion, 

r  =  Reduction     of    motion     ratio    = 

I  -=-  (12  L); 
1 

X   =    S    -r-     I   ' 

P  =  as  -=-  /, 

aLs  -=-  /  =  as  (12  L)  -=-  (12  I) 

=  as  -7-  (12  r>  =  ax. 


the  diagram  area  for  the  lieail  end 
8  square   inches,   the  numbi 

60,    the     reducing 
rati.,    equals    I    to    20.    the    piston 
the    head    end    equals   400   square    inches, 
and  the  revolutions  per  minute  equal  100. 
Then, 

x  =  60  -i-  (12  X  l/20)   =  100. 

1    the   diagram   area   equals 
8   square    inches,    run    up   to    the    line    of 
x  =   100,  thence  across  to  line 
area    400.    and    down    to    K.    P.    M.    100. 
Thence  across   to   tl  in    the 

lower  left  corner,  thence  up  to  the  I    H.  P. 

ipon   which   il 
that    the    indi 


of    -"il    and    electrolytic'    con 

Such  a  pitch  hould  he 

as  hard  as  it  i  tiake  it  without 

dinary     temp. 

•ild  not  crack  when   struck  a  hard 

hould  be 

smooth,  frii   from  mi  i 

0    matter.       B 
other  pi 
down    bi  an     pipe 

in  a  melted 
until  the  metal  and  dip  are  of  the  same 
temperature,    which    should 
ficient    to    melt    the    pitch    to    a     uniform 
mdition.    The  pipe,  when  removed, 
should    :  th,    uniform,    black, 

•liick 
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An  Oil  Engine   Auxiliary   Power   Station 

Diesel  Engines  Driving  Two-phase  Alternator  Develop  Kilowatt-hour  on 
0.1  Gallon  Crude   Oil   at  cost  of  0.4  Cent.      Operating  Cost  0.91  Cent 


BY        J 


W 


HIMMELSBACH 


The    plant    herein 

ird  the  transference  of  the 
quarters 

■ 

Silver   i  ter   per- 

alf  mile  long  and  a  quarter  mile 


matel)   two  feet.  A  hand  op 
traveling   crane   is   installed  which   lias  a 
capacity    sufficiently   great    to   hai 

..    in    the 

station.     The  arrangement   of  the   build- 

ctremely  simple  and  with  its  many 

•    there   is  ai  ■    <  \  erj 

where.      '  the  appearance 

of  the  building  .  and  its  char- 


1  H  dinai  1  ci  udi  1  >il  is  used  for  fuel, 
and  it  is  tored  in  three  lank-,  on  tin- 
cast  side  of  the  building,  each  tank  hafl 
ing  a  capacity  of  3000  gallons.  1  hi  I 
tanks  are  so  placed  that  they  receive  the 
oil  by  gravity  direct  from  the  tank  cars 
"ii  the  railroad  siding  on  the  noi  th  m 
of  the  plant.  From  the  storage  tanks  the 
oil  is  pumped  once   every  hour  into  two 


(JERATI! 
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wide,  and  about  three-quarters  of  a  mile 
distaut    from   the   main    station.     The   in- 
line was  some- 
what in  the   nature   of  an  experiment  and 
taking    all    things    into    consideration,    it 
one. 
The   building  tnd    steel 

construction  throughout.  7 
and  60  feet  wide,  and  contains  merely  an 
engine  room  and  a  basement.  The  walls 
are  built  up  of  /concrete  block-,  which 
were  made  on  thf  ground  by  a  Pettibone 
-■-achinc.-  there  are  two  parallel  tiers  of 
trumenc,    as    <  total    wall   thicl 


acter  is  not  indicated  by  chimney  or  coal 
pile. 

While   tl  is  laid  out   for  two 

units,  only  one  has  been  installed  thus 
far.  The  complete  generating  unit  con 
sists  of  two  three-cylinder  Diesel  en- 
gines, with  cylinders  16  inches  bore  and 
24  inches  stroke,  both  coupled  to  a  two- 
phase  revolving  rator  rated  at 
.1.10  kilowatts.  The  generator  delivers 
2400  volts  at  60  cycle-,  and  was  built  by 
the  Stanley  Electric  Manufacturing  Com- 
pany :  its  speed  is  164  revolutions  per 
minute.     Fig.  1  is  a  view  of  the  unit. 


smaller  tanks  supported  on  the  east  wal 
of  the  engine  room,  a  hand-operate' 
Bowser  pump  being  used  which  record 
tin  number  of  gallons  of  oil  that  pas 
through  it.  From  these  tanks  the  fuc 
is  delivered  to  the  engine  cylinders. 

Under  favorable  conditions  the  fill 
consumption  will  average  0.1  gallon  pi 
kilowatt-hour.  The  accompanying  tabk 
give  a  very  good  idea  of  the  reguls 
performance  of  the  engine. 

The  February  record.  Table  I,  shows  a 
average  fuel  consumption  per  kilowat 
hour  of  0.136  gallon,  and  an  average  co: 


■  trf 
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fuel    per    kilowatt-hour    of    0.4    cent. 
jives  the  total  operating  1  k 
■  items,   for   the   same   month 

Ml  1  kl  \    Kl  CORD  "1    Of]  11  \ 
HON    1  OB    1  HI     HON  1  11   "1 
FEBRU  \l;\  .   1909 


Hours 

Total 
Gallons. 

K.W. 

Hours. 

First    . 

Second 
Thirl 

96. 6T 
103    !"• 
lui  08 

1.S01 
1  .'.1  Hi 
2.121 

1  1.510 
15,600 
15,560 

. 

411.73 

7.944 

■  for  the  month  was  $532.41  and 
e  total  output  was  58.500  kilowatt- 
mrs.  the  average  cost  per  kilowatt-hour 
r  the  month  was  0.91  cent.  Tabic  .5  is 
specimen  daily  record  as  kept  by  the 
ition   operator. 


POWER  AND  Till     I  NGINEER 

culating   watt  1  .^oo  to 

ENERATING  E: 
1  III     HON  111   -  •  l    11  BR1    u.t  . 

21    1'.;; 

Station  wages 
Station  repairs 
1  'il  system  repa 
Electrical  n  pairs 

Total $532.41 

6000  pounds  per  hour,  according  to  Un- 
load. 

The     exhausl  discharged 

through  two  pipes  into  a  30-inch  tile 
conduit  which  runs  underground  along 
the  south  side  of  the  buildii 

TABLE  3. 

.  I.  Boui         Kilowatts. 


10 


175 

165 
190 

260 


L'.Ml 

250 
220 


FIG.     -'.      THE     STATION     BUILDING 

The   water   for   the   cylinder   jackets    is 

imped  directly  from  the  lake  by  means 

Id   triplex   pump   with    cylinders 


.in 
\   em  !'■■  gallon    pet     oui 

.  0.83. 

duit  is  kept  full  of  water,  receiving  its 
supply  through  a  6-inch  tile  pipe  from  a 
small  brook  on  the  v.  e  build- 

ii g.       The    water    enters    and    lea 
conduit  through  openings  at  the  top,  and 
is    thereby    kept    full.      Around    the    east 
and    south   sides   of  the   building   runs  a 


Fir,.  3. 


To  Generator  /■ 

SCHEMATIC  DIAGRAM  of  PRINCIPAL    STATION-CIRCUIT   CONNECTIONS 


Sx8  inches,  driven  by  a  5-horsepower 
ro-phase  induction  motor.  The  tempera- 
re  of  the  circulating  water  entering  the 
hnder    jackets    averages    about    50    de- 


6-inch     tile     drain     for    collecting     waste 
water    which    is    finally    discharged    into 
the  swamp  ground  near  the  plant. 
The  station  is  provided  with  one  motor- 


driven  exciter   set,   located   in   th< 

1    15  kilowatt    130-volt   gi 
coupled  11  scpower    two  phase 

induction    motor    running    al 
r   minute.      Near   tl 
an    two  -5  horsepower,  two-phase  indue 
driving   two    Norwalk    Iron 
ors  in  the  b: 
mpressors   pump   the   air 
"bottles"   along    the    nortl 

men!    wall,    from    which    are    led    the    pipes 
used    in    Starting    the    engine    and    spraying 

into  the  cylinders, 
The   starting   compensators   for  all   the 
ire  mounted  on  the  east  wall  of 
in.     Two-phase  current   at 
used     for     driving     all     tin 
auxiliarii  tained  from 

kilowatt  transformers  taking  their  pri 
mary  current  from  the  2200-volt  busbars 
1  hese  an    in-tailed  in  tin    basement 

The    generator    leads    run    through    the 

engine    foundation-    t,.    the    oil    switch    in 

ment,  where  the  busbars  and  the 

tus  are 

A   diagram    of   thi 

i-  shown  in 

The  Switchboard  consist-  merely  of  two 
ator    panel    and 
r   panel.      The  get 
equipped  with  a  full  complement  of  indi 

eating  and  recording  instrument-  of  Wesl 

!     switches    ii. 
means  of  reach   rod-  and  bell   era: 

der    panel    is    mounted    a    Tirrell 
regulator,    controlling   the    voltage 
station.     The  operating  gears   for  the  oil 
switches    controlling    the    outgoii  | 
and      the      auxiliary      circuits      are      als.. 
mounted   on   this   panel.     All   current  and 
potential  transformers  are  installed  in  tin 
basement,    as    well    as    the    lightning-ar- 
rester   equipment. 
The  writer  is  indebted  to  \Y.  A.  Whit- 

of  the  Pittsfield  Electric  Com- 
pany, for  the  Operating  records  given 
herewith. 


Large  Turbine   Power  for  Britain's 
Giant  Cruiser 


The  cruiser,  or.  to  be  more  correct,  the 
battleship  cruiser,  which  is  to  be  started 
kyard  next  month,  is 
evidently  to  be  a  record  maker  in  size, 
power  and  speed.  The  turbines  r 
than  70,000  indicated  nor 
The  horsepower  of  the  "Mauretania"  .- 
66,000,   giving   a   shad  5     knots 

This  new  cruiser  will  be  some  200  feel 
shorter,  a  few  feet  narrower,  and  yet  will 
have  4000  mon  The  present 

St.  Vincent  das-  of  dreadnoughts  no« 
completing  have  about  25,000  indicated 
horsepower,  while  the  invincible  class, 
which  have  reeled  off  27  knots,  have  45,000 
indicated    hor- 


The   (  >mmutators    and 

Brushes 


id  through  the 

direct-current 

r,    since 

intered   in   the 

such   machines   i-   with   the 

A  .icllll- 

coming 
from  pi  '  be  "llt 

■ 

plant  where  the  writer  was  work- 

i   dynamo  began   to 

spark  very  badly.    This  dynamo  had  been 

tunning   eight    hour-   a   day,   car: 

ut  70  per  coin,  of  tlu-  rated 

full   load,   for   nine  years.     It    had   never 

rloaded.     New  brushes  had  been 

supplied     several     limes,     and     the     com- 

had  been  kept  in   g 
The    v  Itage    being    125,    carbon    brushes 
'litis  machine  had 
siderable  trouble   up 
time. 
When    the    sparking    referred    to    com- 
the    usual    ■  such    a 

were  immediately  applied.  The 
commut  ooth     and 

numd   with   tine   sand   paper,   the   brushes 
•  1   lit   it   snugly,   and  so  on. 
But   the  trouble  grew   worse   daily.     The 
would    he    very    had    when    the 
machine    was    Started    up   and    would   con- 
tinue  until  the  brushes,   commutator  and 
armature    were    so    hot    that    a    burn-out 
certain :   then   it   would   stop,  and 
the  dynamo   would   run  at   a   dangerously 
high   temperature  until   shut   down. 

A   rush   on!  to  the   factory 

ew    armature       During    the    wait 

for  this  it  wa  ■  try  boiling  the 

in  paraffin.    They  were  boiled  half 

an   hour   or   so,   and   laid   on   the  cylinder 

of  the  engine  1 

the  dynamo  they  worked  beautifully.  This 
occurrence   was   three  years  ago,   and   this 

has   been    in 
daily   us  n   boiled 

three  times  in  this  period.  The 
new  armature  has  never  been  taken  from 
the  crate  in  which  it  was 

In  all  probability  these  brushes  had  be- 
dry   that   tl  isufficient 

lubrication  of  the  commutator.  And  yet 
it  is  hard  to  see  just  why  the  sparking 
should  m  as  the  com- 

mutator and  bi  rj   hot.      \sidc 

from  the  improvement  in  lubrication,  the 
boiling  produced  a  good  effect,  no  doubt, 
in  freeing  the  brushes  of  commutator 
compound;  for  some  of  this  h; 
used.  Without  attempting  to  go  into  de- 
tails, however,  as  to  just  how  the  paraffin 
produces  the  desired  effect,  it  may  be 
stated  as  a  fact  well  worth  remembering 
that    boiling    old    carbon    brushes    in    this 


l-oW  ER    Wl'    I\HE   ENGINEER. 

substance  will  make  them   run  almost    like 
-.      In   plants   where   a   large   num- 
lircct  current    machines    are    used 
iderable   saving  in  I  ! 

of  brushes  may  in-  realized  bj   taking  ad- 
■  .    and    in    any    plant, 
however    -mall.    Ljreat    worry    and    incon- 
venience  may   be    thereby    avoided    SOme- 

-'1.    in    this    connection,    t 
I    warning    to   the    uninitial 
ceming     the     use     of     commutator     com- 
Preparations  of  this  class  should 
I    just    as    little    a-    possible.      A 

moderate   use   of   them    mas    Stop    sparking 

temporarily;  but  if  it  i-  continued  long, 
trouble  i-  almost  certain  to  follow.  My 
\perience  with  commutator  com- 
pounds was  when  an  attendant  applied 
one  of  them  to  tin  commul 
exciter.      Thi  that    for    half 
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some  -parking  until  the  brushes  1 

used    a    long    time,    and    then    the    situ 

■  nt   of  them   suggested  abi  iv<    m 
nd(  d  upi  m  to  give  ,  eijej 

Where     dynamo     attendants     insist 

using    some    sort    of    applicati 11    the 

commutator,    the    best    thing    i-    ti 

to   put   on  a   little  vaseline   occasioj 
ally     with     a     clean     lipen     or     hard  lini 
COtton    cloth.       But,    a-    already    stated. 

e    by    far    is    not    to    use 
tiling  at  all. 


A   Novel   Reversing  Gasolene 
Engine 

By   Dr.   Alfred  Gradewvitz 


The    Howaldswcrke,  of   Kiel,   Germany, 
has    recently    developed    a    reversible   itt- 


REVERSING    GASOLENE    ENGINE    P0R     MARINE    SERVICE 


an  hour,  until  the  commutator  and 
brushes    could    bi    cleansed   of   thi-    -tuff, 

it    was   inn  —  ible   to   hold    the   volt, 1 1 

the  alternator  within  20  per  cent,  of 
the  desired  value  for  a  minute  at  the 
time,  though  a  man  stood  with  bi-  hand- 
on  the  field  rheostat-  all  the  time.  The 
exciter  commul  ,  ,    hot.  and,  in 

spite  of  all  possible  adjustment  of  the 
rheostats,   the  iplied   to  the   al- 

ternator-held    winding  ted     badly. 

There    i-    little  '      mess   on 

the  part  of  the  engineer,  for  using  much 
of  anything  on  a  commutator.  If  this 
part  of  the  dynamo  he  kept  clean  and 
smooth  and  round,  and  the  brushes  be 
*et    properly,    there    will    not    be    troublc- 


ternal-combustion   engine   which   embodtt 
some  interesting   features. 

This  engine,  as  represented  by  the  ac 
companying  illustrations,  is  of  simple  con 
struction.  It  i-  a  vertical  si  1 1 
four-stroke  engine,  operated  by  an; 
volatile  fuel  such  as  benzene,  gasolene  0 
even  alcohol.  The  cylinder-  are  boltei 
to  a  closed  crank  case  and  provided  witl 
removable  bead-.  As  Fig.  _'  -li- 
the barrel  and  the  head  are  provided  witl 
water  jackets.  They  are,  of  course,  mad 
of  cast  iron. 

The  piston,  which  is  of  the  trunk  typ< 
ground  to  its  final  diameter,  is  provide* 
with  packing  rings  of  cast  iron.  Th 
piston  pin  is  of  hardened  steel,  ground  t 


In 
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size.  The  crank  shaft  is  of  high-grade 
steel,  forged  in  a  single  piece,  and  runs 
in  bearings  of  ample  dimensions  which 
an-  lined  with  white  metal.  ["he  cam 
shaft,  which  rotates  at  half  the  - 
ihe  crank  shaft,  is  located  parallel  to  the 
latter,  from  which  it  is  driven  through 
s  usual  spur  gearing.  From  tl 
aft  is  driven  all  the  accessory  raechan- 
of  the  motor  —valves,  pumps  and  igni- 
devices.  Separate  suction  and  main- 
lission  valves  arc  provided,  the  latter 
erated  from  the  cam  shaft  while 


.WLVE-GEAR   OF   REVERSING   GASOLENE 
ENGINE 

he  former  are   driven   cither  in   the   same 
Banner    or    independently    of    that    shaft. 

ned  by  the  vacuum  produced   in 
he  cylinder  by  the  motion  of  the  pi-ton. 

d  by  a   spiral   sprin; 
'•  The     mechanically 

Derated     valves     are     operated 

m    disks    mounted    on    tl 
haft.     The  valves  are  all   made  of  nickel 

d    the    automatic  suction     valves 
'  sed    on     the     small     engines     an 
penally  practical  and  light   construction. 


allowing  of  a  rapid  opening  and  closing 
and    reducing   the    n  the   nas 

Fig.   2   sh,,ws   the   arrangement   of   the 

are  mounted  on  the  cam  shaft  for  actuat- 
ing the  admis  valves. 
Each  disk   is  pn.\  i.l,  ,1  on 

ith   two  cam   sli  t-   iii   which  moves 
a    slide    pivoted    on  i    a    bell 

crank,    the    other    end    of    which    lifts    the 

.■in.  The  two  slots  cot  respond  to 
the  two  directions  of  rotatii  n  of  the  en- 
gine. These  slots  are  so  designed  that 
the  valves  arc  lifted  uniforml)  with  both 
directions  of  rotation.  The  slide  and  the 
d  that  tin-  former  is 
compcll  in  the  slot  correspond- 

ing to  the  actual   direction   of   rotation   as 
li  ng    a-   that    direction    is   maintained,   hut 
will    automatically    enter    the    slol 
ponding  to  the  other  direction,   i-  soon  as 

ngine    i-    r.  versed. 

imply  by  shift- 
ing tile  ignition  timer,  without  any  other 
manipulation  of  the  engine.  When  the 
engine  is  running  at  -low  speed,  moving 
tiie  "-park  lever"  to  the  "backward"  posi- 
tion shift-  the  timer  so  as  to  produce 
ignition  during  the  compression  stroke 
long  before  the  piston  has  completed  the 
-troke.  and  the  back  pressure  on  the  pis- 
ton i-  sufficient  to  overcome  the  inertia 
of  the  flywheel  and  reverse  the  direction 
of  rotati 

h  anced  but,  owing  to  the  i 
of  the  engine,  becomes  a  late  ignition.     By 
then  shifting  the  lever  to  the  "full"  pi  .-iti<  in, 
the  tinier  i-  adjusted   for  the  ignition   to 
occur  at   the  proper  point   to  give  maxi- 
mum   power.       During    reversal,    tl 
is  thrown  off.  of  course,  by  throw 
a   flywheel    friction   clutch   by   means   of   a 
pedal. 

On  th.  i.il  iwo 

eccentrics      which      operate     the     cooling- 
water  and  the  oil  pumps.      The   former  is 
a   piston  pump  with   suction   and    p 
valves,  provided   with   rubber  disk-   to   in 

«  orking :  the  latt<  i 
a  piston  pump,  but  it  is  provided  with  ball 
valves.      'Mi     the     cam     shaft     is     finally 
mounted   the  ignition   timer.      Battery  cur- 
rent   and    an    induct i- 

"jump 
spark"  ignition,  and  in  the  -mailer  en- 
gines this  i-  the  only  ignition  mechanism. 
In    the    1 

pro\ ided    a    m;  ■-  >m    the 

cam    -haft   tht 

Ihe    i 

!    with    means    for    regulating   the 
mixture    ratio    for    full    and     slov 

a  armed 
by  means  of  tl  'be  en- 

I"or    marine    service    the    I 

.in  a  manceu  mount- 

ed   on    ;.  hand- 

thc    wheel    and  -mittcd 


mechanically   through   wire   ropes   to  the 

ignition  inner  and  carburet,  r  respi 
ir. id  d    in     I  if 
A     friction     dutch,     with     disengaging 
fork-,    is    arranged    inside    of    the    fly- 
wheel and  controlled  h\    a  pedal,  allowing 
ii  lhr  t..  I.,    throw  • 

ine,  as  in  the  case  of 
an  ordinary  a  ti  h  and  trans- 

mission 


No  Oil    for   Marine  Cylinders 


Hi    !•'   Caldwell 

In  one  of  the  recent  is-ue-.  a  Cor' 
till    wonders    how    marine    engines    can    be 
run    without    cylinder    oil    anil    not    injure 
the  cylinder  wall-   or  piston  packing. 

There  i-  not  a  boat  in  the 
navy,    from   the   battle-hip  down   to  the  30- 
foot   launch,  that  use-  cylindi 
pound,    direct    to    the    cylinder     or     valve 
chamber,    either    in    the    main    engines,    or 

auxiliaries,     ventilating,     force-draft,    re- 
vcrsing.     The  pi-ton  rod-  on  the  main  en- 
ire    swabbed   at    regular   intervals, 
not    with    the    idea   of   getting   oil    into   the 
cylinder,   but   to   save   the  packing   in   the 
box     and     keep    the      rod-      tight 
When  a   ship  anchors   for  over  a   week  in 
port,    it    is    customary   to    remove    cylinder 
nd    valve-chest    covers,    a: 

the  bearing  surfaces  with   vaseline, 

If  the  main  engines  are  fitted  with  I  >- 
-lide  valves,  of  the  ordinary  or  double- 
ported  type,  they  are,  as  a  rule,  if  large 
and  heavy,  connected  to  a  balanced  piston 
on    top.  -iilier    i-    prac- 

tically  an    inverted    dashpot,    with    the   bot- 
tom of  the  pi-ton  exposed  to  the  atmos- 
phere,   whereas,    the    clearance    on 
ihe    pi-Ion    is   conned. 
Ihe  average  vacuum  carried  i-  26 
This    balanced    chamber   i-    designed    large 
enough  to  remove  the  "dead"  weigl 
the    eccentric-    anil    link    block. 

Miction  on  the 
valve   space,  with   this  type  of  valve,  there 
■n   the  back  of  the  valve  a  brass 
•  T   composition    ring,    secured    in    such    a 
manner  m-tight  on  the  back 

of   the   valve  at    all    times.      The   ii 
the  ring  riser  by 

,'i  small  pipe.  In  the  United  States  navy, 
steam,  in  it-elf.  is  sufficient  lubrication 
for   internal   wearinf 


It  i-  reported  that  China,  Chile  and 
Argentina  have  placed  order-  in  Europe 
for   eight    ship  ht   type. 

If   this    report    is   true,    there   will    I 
' 

r    than 
70   -hips     which    may   be    regarded   as   be- 
Dreadnought    era,    each 
ling   on   an   average   an    expendi- 
sio.ooo.ooo   and   therefore   aggre- 
gating a  total  outlay  of  about  $700,000,000. 
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Making  Weir  Measurements  in  Open  Streams 

How  to  Build  the  Ordinary  Rectangular  Weir  and  Modifications  of  the 
Standard  Weir.     Comparing  the  Flow  of  Water  over  Weirs  and  Dams 

BY      FRANKLIN      V  A  N      WINKLE 


Weir    mcasurcmcrv  illy    well 

natural 

arc    inexperi- 

.•ir    for 

icntly   attended   with 

■ 

dividual  it  ma  but  little 

-   board 
stream;   but   the 
difficult] 

selected 
with  reference  to  securii 

with  re 
-.  that  properly  constructed, 
i  ght  dam  for  measur- 
ing water  win  -  the  weir  and 
stream 
r   through  the 
dam  is  Inst  to  measurement  or  any  reliable 
estimate. 


matter,  a  puddling  of  clay  Should  be 
tamped  behind  the  boards  on  their  up- 
stream side  as  the  dam  is  being  raised, 
and  it  will  he  well  to  afford  gn 
curity  to  the  construction  against  wash- 
by  throwing  up  a  ri  ugh  dam  a 
little  further  down  stream  for  raising 
the    level    of    hack     water.    .1-     shown     in 

In     building     up     the     weir     some     care 
should   he   taken   to   Set   the   boards    Bi,  Bi 
and  Bi,   Fig.  J.  level.     Their  position  can 
mated     from  of     tin- 

water  as  they  are  being  set  in  place.  The 
board  CC  for  the  cr  -1  can  be  set  in  the 
same  manner.  It  should  be  prepared  with 
a  beveled  edge  planed  off  to  a  thickness 
of  about  '  x  inch,  and  extended  nearly  the 
full  length  of  the  dam.  with  tl 
on  the  down-stream  side.    The  crest  board 


of  the  crest  board  and  hold  it  up,  tacking 
thin  cleats   over   the  down  stream   side  of 
i    ai    the   lower   edgi    ol    tin    crJ 
board  .  tin   ca\  1 1  \   formed  on  thi      | 
-m1.    can   readily    be  rilled  and   sealed. 

The  length  of  the  weir  should  bi 
off  by  boards  /  /  ,  and  these  should  be 
adjusted  near  enough  together  to  secure 
at  least  1  ne  inch  in  thickness  of  the 
stream  as  it  flows  over  the  weir.  The 
boards  £  E  can  be  set  di  ifl  11  1  m  the 
beveled  edge  at  the  ends  of  the  latter,  and 
if  provided  with  bevel  rev<  r-e  of  that 
of  the  weir  board,  the  joint  i-  readflj 
b  tacking  a  cleat  over  the  down- 
stream side  of  the  joint  and  tilling  the 
cavity  formed  on  the  up-stream  side  with 
clay.  The  ends  /:  F.  are  readily  built  up 
to  any  desired  bight  to  suit  the  thickness 
of  stream  llowing  over  the  weir,  with  the 


HC.  I.  Side  View 


The  mistake  most   commonly   made  by 

the  novice  is  to  undertake  construction  of 

the     weir     by     employment     of    a     single 

plank  or  thin  hoard  of  liberal 

length  and  breadth.     Figs     t   an(j  2  show 

nient   and   effective  manner 

■  eir  in  a  small 

running   stream    than   employing   a   single 

plank  for  the  purp. 
ing  the  dam  tight,  several  sections  of 
narrow  tongue-and-groove  boards  B 
should  be  used,  with  the  tongues  of  the 
boards  set  upward.  Each  section  should 
have  its  ends  set  into  the  banks  a  short 
distance  and  held  plumb  at  each  end  by 
three  stake-  V  placed  at  each  end 
of  the  boards  on  their  down-stream  side. 
These  stakes  may  be  of  light  material 
shored  by  inclined  braces  on  the  down- 
stream side  if  found  necessary,  and  as  the 
different  sections  of  boards  are  laid  up, 
stones  or  additional  stakes  with  rough 
behind  them  should  be  placed 
against  the  boards  to  hold  them  up  against 
the  force  of  the  current.  After  scrapinr 
away    any    loose    material    or    vegctab' : 


-    ■■'  ii  ii  11  (  /K    SB 


need  not  be  over  4  to  6  inches  wide,  and 
1"  fore  it  is  set  in  place  a  stake  /,  Fig.  1, 
should  be  set  to  one  side  of  the  stream. 
6  to  8  feet  above  the  weir,  in  readiness  to 
be  driven  down  to  the  level  of  the  water 
when  it  begins  to  flow  over  the  crest  of 
the  weir.  As  few  nails  as  possible  should 
be  used  for  holding  the  weir  boards  to- 
gether until  after  the  crest  has  been  set 
perfectly  level  and  all  is  in  readiness  for 
making  the  weir  as  nearly  tight  as  pos- 
sible. If  the  crest  board  does  not  set 
level,  the  high  end  of  the  sheathing  boards 
will  usually  permit  of  being  pounded 
down  a  little ;  or  if  enough  settlement 
cannot  be  made  in  this  manner  to  bring 
■    board   level,   rais     the   high   end 


nds  beveled  off  to  form  end  contrac- 
tions, as  shown  in  the  plan  view,  rMg.  3, 
though  if  the  thickness  0f  stream  flowing 
over  the  weir  is  less  than  one-tenth  of  its 
breadth,  no  particular  pains  need  be  taken 
regarding  the  end  contractions,  as  the 
simple   formula, 

Q  =  3.m  x  L  VTT* 
is    to    be    employed    for    ascertaining   th< 
flow  in  cubic  feet  per  second. 

Some  kind  of  apron,  such  as  is  show! 
in  Figs,  t  and  3,  should  be  placed  in  fron 
of   the  weir   to   catch    the    spill,   which, 
permitted  to  churn  up  the  bottom,  is  ver 
destructive    to    the    puddling   seal    on 't 
back  of  the  dam,  as  the  bottom  in  fron 
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oi  tlu-  dam  will  quickly  wear  away,  there- 
by undermining  the  dam  and  allowing  the 
puddling  to  be  washed  out  under  the 
»eir     The  apron  can  be  a  rough  platform 

■  hoards  held  close  to  ihe  weir  b)   slakes 

and   can   be   kept   down   by   loading    with 

it   bj    spiking    fast    to   the   stakes 

supporting  the  weir.    The  seal  at  the  hack 

Ot  the  dam  should  he  topped  off  with 
clay  or  loamy  material  so  as  to  reveal  the 
presence  of  any  leakage,  which  will  show 
■elf  by  forming  holes  where  repairs  are 
needed.  The  location  of  leaks  in  the 
backing  of  the  dam  is  hard  to  determine 
when  only  stones  are  used  for  topp 
the  hacking.  In  placing  the  tilling  against 
the  hack  of  the  weir,  it  should  he  remem- 
bered that  for  proper  proportions  the  hot 
n  m  should  not  he  raised  higher  than  to 
I  me   within   twice   the   head    //. 

Measurements  >>i  II  can  lie  made  direct 
from  the  top  of  the  water  to  the  top  of 
stake  .'.  Figs,  i  and  4.  provided  it  has 
:  level  with  the  crest  of  the  weir. 
-t  practical  purposes  this  can  be 
done  well  enough  with  an  ordinary  rule. 
If  the  puddling  becomes  washed  out  from 


//.    fr. Mil    1     inch    to    25    in. 
vertical  column  gi\cs  the  head  //   in  even 
.nd  the  horizontal  line  at  the  head 

TABLE  1.     FLOW  OVER   Willi   PER  INCH 
11    1  ■>!;   \  UU01  -    111   IDS. 


*  ,  1 

i 

|          « 

. 

I 

0  it   0  :..". 

11.71  <i  b 1  oa 

2   1.14   1.21   1   3« 

1.59    1.71;   1.8 

A    .'  09    - 

.  .,- 

:.    1   50    1  ti7     1  SI 

;,  mi 

1   :.  72 

.     6  09   11  2* 

8    17 

-     M    7   05    7    25 

7    7.44  7. 04;  7.84)  8  " 

s   25    s    1  .    s.61 

S      1!      11' 

■1  10  86  11  "s  1 1  :tl  11   :.  1 

11.77  1.'  'in  1-'  23  12    17 

10  12.71  1 

...  1  1    III 

1  1  1  1  67  14   '.I-'  1 

12  16  7  ;  18  '>■'  17  26  17  ... 

17   7s  is  ,,  ,  is  32  is  58 

I:;  is  s7  19   1  1  19   12  I''  6! 

121    1721   01 

.'1    "1 

.'  ,".  1 

1 5  -':t 
1625 
17  28 
1830 

.■I  38 

22  1 1 

23  I « 

.'I  17 


3823  67  23 
7626  0626 
2028  51  28 
7031  0231 

13  II  7s  12 
28  11  64  15 

is  17    55  17 


34  19 
13  12 

•il  is 


1  I  . 


81 

94  37  Js;t7 

69  111  hi  in 

19  12  si  13 

as  is  71  16 


27  27  5827   89 
7630  us. in  39 

39  in  7:)  II   09 
02  19  39  19  76 


of  the  table  gives  additional  fractional 
parts  of  inches  of  head.  The  body  of  tin- 
table   shows  the   number  of  cubic 


..1  dis 
ii 
of    head    t..    the    length    ..I     weir.       Il    h.i- 
;i    stated    that    end 

i'l  .  Sect   iii  modifying  the 
13    in    ih.     [01 
inula. 

<»  =  ;,.  r,  X  A.4/77V 
when  the  length  of  weir  exceeds  ten  time- 
the  head,  as  when  those  proportions  at. 

-  i  ,  and  becomes  less  with  greatei 
proportion  in  length  of  weir  But  it  often 
desirable  t.>  leave  a  weir  in  place 
fur  measuring  a  variable  flow.  When  as 
in  linn  of  freshet,  the  head  becomes 
greater  than  10  per  cent,  .if  tin  length  ..i 
the    weir,    the    formula    for    flow     in    CUbil 

r   second  becomes, 

and  is  t..  he  -..  employed  in  case-,  where 

end    contractions    are    of    importai 

this  formula  "  equals  the  number  of  end 
contractions.       \    simple    table    ol 
cients    representing    flow    per    unit 
of   weir    for   different    valui      of    //    is   not 
applicable    to    different    lengths    <.f    weirs, 
and    the    construction 

Surfc*  or  sun  Wiur 


FIG.    4.     MEASURING   DEPTH 

neglect  or  temporary  abandonment  of  the 
weir,  the  crest  will  generally  settle  out  of 
level,  and  the  stake  /,  as  originally  placed, 
will  no  longer  indicate  the  true  bight  of 
the  crest.  This  should  be  guarded  against 
by  testing  the  level,  and  if  the  weir  i-  to 
be  used  for  any  length  of  time,  the  hight 
of  the  stake  /  and  that  of  the  weir  should 
be  tried  and  occasionally  compared  to 
some  permanent  bench,  and  no  measure- 
ments of  H  should  be  taken  for  computa- 
ble flow  excepting  when  leakage 
around  and  under  the  weir,  as  well  as 
directly  through  it,  has  been  reduced  to  a 
minimum. 

To  facilitate  weir  calculations  1 
weir  measurements  made  in  inches  and 
fractions  of  inches  Table  1  following,  has 
been  quoted.  This  gives  within  1  per 
cent,  results  of  calculations  per  the  for- 
mula, 


Q  =  3.33  X  L  VW 
reduced   to  the   number  of  cubic   feet   of 

■ater  per  minute  which  will  pas 
-jandard   sharp-edged   weir   for  each  inch 
of  its  length,  and  for  each  %  inch  of  head 


OF    WATER    HACK    OF    WEIR 

water  flowing  per  minute  for  each  inch 
of  length  of  the  weir  with  different 
amounts  of  head  //. 

As  an  illustration  of  the  use  of  the  table, 
suppose  the  length  of  the  weir  is  30 inches, 
and  the  head  //.  measured  at  the  stake  /, 
Fig.  4.  is  i\i  inches.  Then,  by  first  finding 
the  whole  number  "4"  in  the  first  vertical 
column  and  following  along 
until  the  vertical  column  "V\"  is  reached, 
the  value  4.16  is  found.  This  value  is 
the  quantity  of  water  discharged  in  cubic 
feet  per  minute,  for  each  inch  of  length 
of  the  weir:  hence  a  weir  which  is  30 
inches  long  would  discharge 

I  16  —  124.80 
cubic  feet  of  water  per  minute. 

Modification  of  the  Standard  Weir 

The  weir  with  complete  contractions  is 
undoubtedly  the  most  convenient  apparatus 
for  measuring  large  quantities  of  water, 
but  the  rectangular  weir  with  horizontal 
sill  and  vertical  sides,  in  which  three 
contractions  are  introduced.  | 
some    disadvantages    for    use    where    the 


the  triangular  weir 

efficients   covering   all    probable    measure 
h    weir    becomes    a 

■  .p.  rain  .11 

Besides  these  variations  in  the  coeffi- 
cient depending  on  proportions  between 
length  of  crest  and  head,  there  are  other 
variations  which  should  be  taken  into  ac 
count,  such  as  infractions  foi 

different    heads   which    have 

i'.  nothing  1  if  differ- 
ity   and   limpidity  of  liquids 
due  ti  1  \  ariati.  n  ire.    It  would 

seem    remarkable,    therefore,    that    inde- 
pendent   experimenti  1 
weirs  ami  each  establishing  his  own  ap- 
paratus and  conditions  should  conn 
together   in    their   results   than   3   to 
cent. 

To  avoid  the  inconvenience  attendant 
upon  employment  of  a  rectangular  weir 
with  different  heads.  Professor  Thomson. 
t.  adopted  a  form  of  weir  in 
which  the  section  of  the  issuing  jet  is 
always  a  similar  figure,  viz.,  a  triangle 
with  apex  downward,  as  shown  in  Fig.  5. 
Let  //  in  Fig  5  1»  tin  depth  i- 
the  apex  A  of  the  triangle  below  the 
surface  of  still  water  in  the  reservoir  ..r 
pond,  and  B  equal  the  breadth  in 
the  weir  at  the  level  of  ~t ill  water:  then 
the  area  of  the  triam  I 
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cubic  ad, 

»     TFT. 

Wen   weir  thi 

'  depths 
of  //.  it 

for  the 

■ 

When   /> 

=  j//.  then  C  —  0.505,  and  '^lu-  quantity 

jed   in   cubic   feet   per   second   be- 


(?=:mV//- 


bin  in  order  to  afford  complete  contrac- 
tu am  in  passing  over  the 
weir,  the  cross-section  of  the  channel  of 
approach  should  be  at  a  distanci 
from  tin  edges  of  the  weir,  as  indicated 
in   Fig 

The  Cippoi  udai    Weir 


discharge  does  nol  vary  proportionally  to 
any  power -of  the  head  because   ol    bed 
torn   contraction.     These    facts   constitute 
objections   to   the    rectangular   weir." 

At    the   time   the    Villoressi   canal    was 
projected     <  [881  )    these    defects    of    the 
rectangular   weir    for   gaging   water   used 
by    customers    was    appreciated,    and    the 
Tile     inconvenience     ill     employment     of      government    of   the   province   of    Milan    re 


the  ordinary  form  of  weir  for  measure- 
ment of  water  under  varying  heads  ha; 
been  aptly  referred  to  by  the  modern 
Italian  engineer  I.  an  !  ippoletti  in  the 
following  term* :  "The  weir  with  com- 
plete contractions  was  formerly  considered 


garded  the  objections  as  sufficiently 
sirious  to  adopt  another  form  of  module 
which  would  be  more  desirable.  Cippoletti 

was  instructed  to  devise  a  module,  based 
on  tin'  theory  of  the  weir  which  would  be 
Free   from  Mich  objections. 


TABLE  J.    VALUE  OF  COEFFICIENT      C      FROM    BAZINS    EXPERIMENTS 


BucUoil  ff  P;im 


Head  H  on  Crest  of  Dam  in  Feet 


Section  of  Dam 


Head  H  on  Crest  of  Dam  in  Feet 


(800 


2.90 
(87<) 


3.13 
(«0 


3.35 
(10W) 


3.52 


8.64 

(109*) 


3.18 

(  96  ) 


3.34 

(100?) 


3.49 
(10») 


3.65 

(new) 


3.79 

(114*) 


3.90 

(ins) 


2.83 
(8W) 


2.92 
(880 


3.05 
(92*) 


3.1G 
(95*) 


3.29 
(995) 


T   ,\ 


3.20 

(%*) 


3.38 
(101?) 


3.56 
(107*1 


3.74 
(112*) 


3.85 
(116*) 


3.95 
(119*) 


3.20 
(90*) 


3.68 
( 110*  ) 


4.02 
(l2L*) 


4.26 

(128*) 


4.42 
(133*) 


4.20 
(126*) 


2.80 
(840 


2.90 
(87*) 


2.97 
(890 


3.05 
(92*) 


3.14 
(94*) 


3.24 

(97*) 


3.40 
(102*) 


3.60 
(108*) 


3.76 
(113*) 


3.86 
(117*) 


3.97 
(119") 


-*  -sv? 


2.83 
(S6S) 


3.00 
(90*) 


3.15 
(96*) 


3.38 
(101*) 


3.47 
(104.*) 


3.26 
(98*) 


3.70 
( 111*  ) 


4.06 
(122*) 


4.31 

(129*) 


4.00 
(120*) 


3.80 
(114*) 


--  -  0.33' 

lT^^fs 
l~ 


3.40 
(102*) 


3.70 
(111*) 


(lie*) 


(119*) 


4.05 
(122*) 


4.10 
(123*) 


2.86 


US 

(8«) 


2.93 
(88*) 


2.98 
(89*) 


3.00 
(90*) 


\  at.  0.40'  3 


3.40 
(102*) 


3.76 
(113*) 


(122*) 


4.36 

(131*) 


4.56 
(137*) 


4.56 
(137*) 


3.04 
(91*) 


3.12 
(94*) 


3.19 
(96*) 


3.26 
(98*) 


3.36 
(101*) 


3.48 
(104*) 


3.41 
(102*) 


3.74 
(112*) 


4.00 
(120*) 


4.20 
(126*) 


4.18 
(125*) 


1.21 
(127*  ) 


3.44 

(103*) 


3.64 

(1C«:) 


(U4*) 


3.94 
(118*) 


4.04 

(121*) 


3.06 
(92*) 


3.10 
(98*) 


3.14 
(«    ) 


3.18 
(95*) 


3.20 
(%*) 


3.23 
(97*) 


3.08 

(925) 


3.33 
(100   ) 


3.49 
(l0o*) 


3.54 
(106*) 


3.60 
(lM    ) 


3.64 
(110*) 


(104*) 


(112*) 


3.87 
(116*  ) 


4.01 
(120*) 


4.13 

(124*) 


4.23 
(127*) 


3.56 
(107*) 


3.54 
(106*) 


3.57 
(107*) 


3.62 
(108*) 


3.66 
(110*) 


3.70 
(ill*) 


3.12 
(94?) 


3.23 
(97*) 


3.34 
(100*) 


3.47 
(104*) 


3.56 
(107*) 


3.64 
(109   ) 


3.74 
(112*) 


3.81 
(114*) 


(116*) 


3.93 

(118*) 


(119*) 


4.02 
(121*) 


3.14 
(94*) 


3.44 


3.67 
(110*) 


(lie ) 


3.S3 


3.86 

(116*) 


3.86 
(116*) 


3.87 
(116*) 


3.92 
(118*) 


4.02 
(121*) 


(122*) 


4.15 
(125*  ) 


3.18 
(95*) 


3.37 
(101*) 


3.54 
(106*) 


3.68 
(110*) 


3.80 
(114*) 


3.88 
(116*) 


4.06 
(122*) 


4.20 
(12C) 


4.20 
(126*) 


4.18 
(125*) 


4.15 
(125*) 


4.12 
(124*) 


and  when  B  =  4//,  then  C  =  0.620,  and 
the  quantity  discharged  in  cubic  feet  per 
second,  becomes, 

0  =  5.30  4/77^ 
For  a  given  angle  C.I  D  a  table  of  dis- 
charges for  various  values  of  //  is  readily 
constructed.  The  triangular  shape  of  notch 
is  an  admirable  form  of  weir  for  situa- 
tions where  the  size  of  channel  is  large 
in'proportion  to  the  flow,  but  unfortunate- 
ly its  employment  is  frequently  prohibitive 
on  account  of  the  space  required,  which 
must  need  be  not  only  the  size  of  the 
largest  triangle  ACD  necessary  for  flow, 


to  be  the  most  accurate  and  convenient 
means  for  measuring  large  quantities  of 
water.  The  form  commonly  used  has 
been  the  rectangular  weir  with  horizontal 
sill  and  vertical  sides  and  with  three  corn- 
contractions.  With  this  form  of 
weir,  the  coefficient  of  discharge  is  not 
constant,  but  increases  with  the  length  of 
the  weir,  and  diminishes  when  the  head 
on  the  sill  increases.  Furthermore,  be- 
cause of  the  effect  of  end  contraction, 
with  equal  heads,  the  quantities  discharged 
are  not  proportional  to  the  length  of  the 
sill,    and    with    constant    sill    length    the 


Pouter,  N.  J£ 

Appreciating  that  in  the  ordinary  weir, 
the  cause  for  variation  of  the  coefficient 
of  discharge  was  mainly  due  to  end  con- 
traction, he  undertook  to  design  a  form 
of  weir  in  which  the  reduction  of  flow 
from  this  cause  would  be  compensated 
by  broadening  out  the  upper  portion  of 
the  weir  opening,  and  from  analysis  of 
the  formulas  which  take  weir  end  con- 
tractions into  account,  arrived  at  the 
trapezoidal  form  of  weir  in  which  the 
vertical  ends  of  the  rectangular  form 
are  spread  apart  so  as  to  give  each  an' 
inclination    of    t    horizontal    to   4   perpen- 


iber  28,  ukx). 

dictilar,  as  shown  in   Fig.  6.    His  descrip 

tion  of  the  reasoning  is  well  contained  in 

words,  as  follow  s 

ing   in   mind,  a*   ascertained,   that 

t    of    this    (end)    contraction    is 

Ti.il    to   the   depth   of   the   stream, 

and  equivalent  to  diminishing  the  breadth 

one-tenth  oi  the  depth,  nothing   prevents 

of    the    wi-ir.    instead    of   being 

eing  inclined  outward  in  such  a 

TABLE   3.     VAIl  h-    OP    COEFFICIENT 


P(  >\\  EP    \\l>    Mil    1    :i  ;ixeer 

in    which    only    the    h    I 
1-  taken  into  account. 

Cippoletti   assumed   thai 
tion  of  the  common   form  of  weii    when 
employed  within  the  -  gths  and 

discharging  quantities 
required  of  the  proposed  module  could  be 
relied  upon  for  accuracy  of  results  within 
1    per  cent. 

From  carefully  ci  in  intents4 

FROM   CORNELL   EXPERIMENTS 


Section  of  Dam 


•Q 


It' 


w 


Head  It  on  Crest  of  Dam  in  Fleet 


2.85 


3.12 
(94") 


3.20 
(96*) 


3.23 
(97*) 


3.37 
(101?) 


3.37 

(low) 


3.52 
(106*) 


3.61 

(11  •■) 


3.61 
(108*) 


3.62 

(low) 


3.68 

(llC*) 


3.76 
(113*) 


2.45 
(TOO 


2.89 
(87*) 


2.82 
(85*) 


3.20 
(96*) 


3.50 
(105*) 


(100*) 


3.33 

(100-) 


3.33 
(lOO  ) 


3.47 
(104*) 


3.68 
(110*) 


3.57 
(107*) 


3.54 
(106*) 


3.71 
(HI*) 


3.68 
(110*) 


3.03 
(91*) 


2.90 
(87*) 


3.31 
(99*) 


3.60 

dow) 


3.42 
(103*) 


3.31 
(99*) 


3.55 
(107*) 


3.65 

(no*) 


3.62 
(109*) 


3.52 

(iocs) 


3.81 
(114*) 


3.68 

(nw) 


2.51 
(75-) 


3.16 
(95*) 


3.45 
(103*) 


3.70 
(111*) 


3.45 
(10W) 


3.29 
(99*) 


3.29 
(99*) 


3.62 
(109*) 


3.72 
(112*) 


3.63 
(109*) 


3.57 
(l  I  I 


3.90 
(117*) 


3.70 
(111*) 


2.56 
(77*) 


3.63 
(BJW) 


3.84 
(116*) 


3.47 

(low) 


3.23 
(97*) 


3.25 
(98*) 


(110*) 


3.80 
(114*) 


3.67 
(110*) 


3.55 
(107*) 


4.00 
(120*) 


3.75 
(113*) 


2.59 
(78*) 


3.50 
(105*) 


3.78 
(113*) 


3.95 
(119*) 


3.52 
(106*) 


3.16 
(95*) 


3.20 
(96*) 


3.72 
(113*) 


3.93 
(118*) 


3.71 
(111*) 


3.69 
(111*) 


4.06 
(122*) 


3.83 
(115*) 


(8W) 


3.71 
(111*) 


3.92 
fllW) 


3.14 
(94*) 


3.21 
(96*) 


3.80 
(114*) 


ray  that  the  water  which  passes  through 
lie  two  triangles  may  compensate  exact- 
Y,  for  each  head,  for  the  loss  caused  by 
he  lateral  contraction.  This  is  equivalent 
0  constructing  a  weir  of  the  trapezoidal 
orm.  in  which  the  inferior  base.  A  B  in 
"ig.  6.  is  assumed  as  the  breadth  and  the 
ischarge  is  then  given  by  the  common 
'  ormula." 

<2  =  3-33X  L4/77V 


Flynn  and  Dyer  have  determined 
that  in  consequence  of  the  variable  de- 
gree of  contraction  due  to  different  heads, 
exactness  within  '/i  of  1  per  cent,  in  use 
of  the  formula  is  realized  only  under 
limited  range  of  proportions  of  head  to 
breadth  of  weir,  and  for  velocities  of  ap- 
proach not  exceeding 

American   Society    of.    Civil 
Engineers,  .Inly.  1894. 


But  no  is  liable  to  be 

introduced  than  about   -•  per  cent    under 

ordinarj    conditions,    and    they    conclude 

1  module,  the  trapezoidal  form  of 

advan- 

w  in  cubic  fi 
for  \  ari.  hi »  values  of  //  per  foot  in  length 

md    which    will   be   appli 
all  lengths  of  weirs  rcgardl 

d 

Dams 

It   frequentl)   happens  that   for  measur- 
ing   the    flow     of    Streams    no    more    con 

venienl  method  presents  itself  than  to 
maki  estimates  of  flow  from  measure- 
ments of  the  hiu'lit  ..f  water  flowing  over 
a  dam.    The   1  arrangement 

of  chanm  h  and  hight  1 

in  all  tend  to  influence  the  dis- 
charging capacity,  and  it  is  rare  to  find 
that  the  proportions  of  cross-section  and 
other  conditions  would  warrant  applica- 
ble ordinary  weir  formul 
though  erroneous  testimony  of  witnesses 
as  to  quantities  of  water  flowing  over  mill 


1 

Flf,.    6.      <  1PPOLETT1     TRAPEZOIDAL    WEIR 

dams,   founded  on   the  standard  weir  for- 
mulas, has  often  been  admitted  by  courts. 
The    law    of    flow  over    dams    of   the    or- 
dinary   tonus   and  under   varying  heads  is 
uiplex.   and   the   only   estimates   of 
(low    which    arc    worthy    of    sen 
sideration    are    those    based    upon    coeffi- 
cients   which    have    been    determined    for 
the  flow  over  a  dam  of  the  form  of  the 
one    under    consideration;    or    if    that    is 
liable,   then    the   next    best    method 
is    to    employ   a    . 
of    flow    which    has    been    found 
for  a  dam  which  n^' 
siblc    with    the    form    of    rr 
the    dam    in    question.      A    most    valuable 
I   experiments  on   this   subject    was 
made  by  Bazin,  under  the  auspices  of  the 
French   government,   in   which   weirs   of   a 
great    variety    of    forms    were    employed 
under  various  heads  up  to  about  20  inches. 
In   the    Bazin  end   contrac- 

.  and  as 
nel  of  approach  wen- 
was  no 
for    access  ath    the 

discharging    si  r,   a   condition 

•it  in  discharges  over 
the  crests  of  dams. 

Table   2   gives   values   for   coefficient   C 
for  use  in  the  common  formula, 


I0«J4 

t 

•   finding, 

. 

lue   333. 

ordinarily  eni- 

r  sharp- 

tion.    A 

recently 
i,     W     Rafter    and 
S.  Williams  for  the  Unit 

■11  Deep  Waterways. 
The    experiments*     were    made    at    the 
Cornell    university    hydraulic    lal 
where    excellent     opportunities     were     af- 
forded  f 

:ns.      Carefully    con- 
ducted experiments  were  made  with  vari- 
ueirs  about  6  feet  X  inches 
long,  raised  4  I  the  bot- 

tom   of    the    channel.       In     these    experi- 
n  was  made  for  free  access 
•  neath  the  sheet  of  water  passing 
over   the  weirs.     This  set   of  experiments 
i  illy   valuable   in   determination   of 
tlood  flows,  as  the  experiments  were  made 
on  weir-  tions  commonly  used 

for  dams  in  this  country,  and  under  heads 
ranging  from  about  2  to  5  feet.  The  co- 
efficients of  discharge  for  values  of  C  and 
the  percentages  which  these  coefficients 
the  value  3.33,  as  determii 

iwn  in  Table  3 
for  a  number  of  the  commoner  forms  of 
dams. 

Inspection  of  the  tables,  especially  of  the 
percentages  of  3.33,  will  show   al  a  glance 
ree  of  error  which  would  be  made 
by    employment    of    the    ordinal"] 
cient  3.33  in  place  of  the  proper  one  for 
illustrated,      in    both 
ntation,  the  different 
tions    have    been    arranged    so   as 
to  bring  the  crests  vertically  ran 
other,  and  are  quoted  in  the  order  of  in- 
crease   of    the    coefficient    for    the    lowest 
dated.     It  is  to  be  observed  that 
in  the  first  example  quoted  in  Table  2,  the 
-   the  least   head,   if  taken   per  the 
coefficient  3.33  would  be  20  per  cent,   too 
large    and    if    thi>    same    coefficient    were 
taken  for  the  greatest  head,  the  estimated 
ild  be  9  per  cent,   too  small;  also 
that   in   this   same  example  the  coefficient 
of   flow    for   the    highest    head    quoted    is 
largest  for  any  of  the   first   seven  quoted 
under  this  head.     Of   the   whole   number 
of   sections   quoted    in    Tables   2   and    3    it 
may  be  observed  that  by  use  of  the  com- 
mon coefficient  3.33  the  error  is  liable  to 
vary  from  plus  to  minus  20  per  cent. 

In  estimating  the  flow  over  a  dam  care 
should  be  taken  to  make  proper  allowance 
for  leakage.  This  can  be  done  by  weir 
measurement  below  the  dam  in  time  of 
low    water.      A    table    of    discharges    for 

*Tran»aetion»  Ameriran  Society  of  divil 
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either    by    calculating    the    flow     for    each 
nula, 
=     x  I-  VTTv 
g    proper    values    t"   C   ■ 
shape  most  nearlj   coincidii 
I  iven,    "r   by   employment    1 
btained    from    tables    for    ordinary 
od  applying  tin-  proper  percentage 
tabulated  for  the  nearest   section 
in   Tables   2   and   3. 

Under  most   favorable  circumstances  it 
cannot    be    ex|  ISUre    the    tlow 

over  a  dam  closer  than  abi  I 

of  the  true  quantity.  Velocity  of  ap- 
proach can  usually  be  negl  Cted  ["he 
average  bight  of  crest  should  be  deter- 
mined by  accurate  level  rod  readings,  or 
on  a  Stake  set  up  Stream  when  water  is 
beginnini  1  r  different 

of  the  crest.  Some  error  in  reckoning 
the  head  from  the  average  level  of  crest 
is  unavoidable,  but  decreases  with  increase 
of  head. 


A  Heat  Value  Calculator  for 
Fuel  Gas 

By  Charles  C.  Sampson 


1  lecember  28,  1909, 

value.     In  the  latter  method  the 

lion    of    the    fuel    is    determined    by    means 

"i  one  of  the  flue-gas  testing  sets  and  the 

lue   ii    calculati  <l    fn  'in    the   analysis 
by   multiplying  the  per  cent,  of  - 
present    bj    its   heat    value   per  cubic   foot 
ai   standard  conditions. 

■  >cample,   blast   furnace   gas   is  coin- 

1    .-.nil. hi   monoxide    (CO),  carbon 

dioxide    (COj),    hydrogen    til),    methane 

and    nitrogen    (  X  )    of   which   the 

first,     third     and     fourth    are    combustible 
.mil  I  ave  heat   values  at  62  degrees   Fah- 
renheit,  30  inches  barometer  .is  follows; 
'   1  '         324.45    1'.  t.n.   per  cubic  foot. 
//   ■-  274.78  B.t.u.  per  cubic  foot. 
CHt  —  915.08  B.t.u.  per  cubic  foot. 
A  gas  having  the  anal 
CO  =  26.3  per  cent. 
C0i=  13.4  per  cent. 
H  =    3.6  per  cent. 
(  //,  =    0.2  per  cent. 
.V    —  56.5  per   cent, 
would  have  a  heat  value  of 

0.263  X  3^4-45  =  85.33  B.t.u. 
0.036  X  274.78  =  9.89  B.t.u. 
0.002  X  91508  =     1.83  B.t.u. 


In  making  tests  of  engines  using  gas 
as  fuel  one  of  the  most  important  deter- 
minations is  that  of  the  heat  value  of  the 
gas.  This  may  be  determined  with  a 
calorimeter  or  by  computation  from  the 
quantities  of  combustible  gases  present 
per    cubic     foot    and    their    known    heat 


Total  =  97.05  B.t.u. 

per   cubic    foot    at   62   degrees   Fahrenheit 
and   30   inches    barometer. 

The  device  shown  is  arranged  for  per- 
forming the  above  multiplication  and  ad 
dition  mechanically.  It  consists  of  thret 
graduated  disks  pivoted  at  the  center  still 
that  they  may  lie  turned  one  over  thi 
other.  The  outer  disk  is  graduated  fron  I 
o  per  cent,  to   16  per  cent,  of  H,  and  ( 
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December  .'S.  1909. 


P<  >W  ER  AND  THE   I    .'GINEER. 
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per  cent,  to  .*-•  per  cent,  of  CO;  the  inner 
(Be  from  0  per  cent,  to  15  per  cent,  of 
CH..  and  the  middle  one   from  50 

ti  rmine  the  heat  val 

-it    the    arrow    ./    opposite 
per  cent,   of  C< 1  in  the   . 

r  cent    of   II. 
Then  read  the  heat  value  per  cubic  foot 
at    standard     condition    opposite    0.2    per 
CH.  on  the  middle  or  B.t.u.  scale. 
ing  will  be  approximate!) 
This    is    not    as     iccurate    as    the    result 
determined    by    actual    multiplication    but 
is  well  within  the  limit  of  accuracy 
lysis    apparatus. 

nstruct  such  a  calculator  first  de- 
li the  maximum  quantities 
CH.  and  H    to  be  found  in  the  gas  to  be 

hen    find    the   heat    value 
at  their  maximum.     In  the  device   shown 
,\  ere  taken  : 

CO   =  0.32 
H    =  0.16 
CH,  =  0.15 
:    value   corresponding    is    found 
to  be : 

B.t.u. 
//  =0.10  X   274.7S  =     43.064  B.t.u. 
CH,-  0.15  X  91508  =  137.262  B.t.u. 
Then   since   th(    CO   and    II    scales   are  to 
ue    circle    the    B.t.u.    scale    must 
t   least   as   man)    divisions  as  the 
heir  B.t.u.,  which  is  147.79,  which 
convenient    for    the 
Ha.   scale. 

This   number   of  divisions   can   he  used 
u.  corresponding  to   15  per  cent, 
not  more  than  150,  and  since 
O.I5  X  91508=  137 
scale  is  divided  into    150  parts, 
laid   off    from 
for   the   CO   portion    so   that  the 
32    divisions     extend     over     103.82     parts 
of     the     B.t.u.     scale     and     from     o     to 
16  for  the  H  portion  to  r  43.96 

the    B.t.u.    scale.     The   di 
two    scales   are    further   divided 
parts    each,  making   them   good 
of   I    per   cent,   by    reading   half 

The  CH«  scale  is  put  on  the  inner  disk 

so  that    1    per    cent.    i-    the    same    length 

as   9.15    B.t.u.    divisions.      This    scale    is 

led  into  tenth-  of   1   per  cent. 

The  arrow   A   is  now  put  on  the  B.t.u. 

scale  at   its   zero  by   counting  back   from 

the  50.  and  the  arrow  R  is  put  at  the  zero 

of  the  CH.   scale,  the   little  tab  being  ex- 

■   reach  to  the  H   scale  to  allow 

more  accurate  setting. 

'.  r  to  have  the  space  near  the  CII. 
for  use  in  blast-furnace  gas  de- 
terminations, the  arrow  B  was  moved  a 
small  distance  to  the  left  and  to  correct 
(or  the  error  thus  introduced,  the  arrow 
A  had  to  be  moved  the   same  distance. 

The  disks   should   be   made   of 
tough  paper  and  the  center  pivot  can  be 
from  an  eyelet  paper  fastener. 


A  Case  of  Waterhammcr 

I'.v    A 

Recent  artic 

to    mind    ail    incident    in    n 
Mice,      which 

■  to  emplo)  all  kni 
will  not  always  bring  I 
and   that    the    best-laid    plans    will    sotne- 

ly.     And  it  al 
waterhammer  may  be  caused  in  pipes  that 

-    -    in    them,    and    thai 
paratively     insignificant      i 
may    have    the    faculty    for 

unt  of  mischief,  if  the  con- 
are  right. 

It    was   a    good    many    year-    ago,    and    I 

st     finishing    the    1 

lighting 

plant,    in    which    the    steam    from 
boilers  «  into  a  16-inch  header, 

supported    on    brack.  I 

all.   and    from   which   branch   pipes 
were   run   through   the   wall 
em  engines  in  the  engine  - 

The   header  was   not   such   a   long  one 
(as  headers  go),  being  about   100  feet  in 
length,  but  it  was  provided  with   I 
pansion    joints    to    prevent    strains    in    the 
boiler    connections,    as    the    room 
disposal    did    not    admit    of    lor 

ven    if   then  facilities 

for    making   them,    which    were    1 
numerous  in  those  times. 

The  pipes  from  the  boilers  to  the  header 
and  from  the  header  to  the  engin 
connected   into   the   top   of   the   header,   so 
that  water  of  condensation  would 
drawn    from   the   header   to    the   engines, 

made  in  thi 
at  each  end  of  the  header,   for  draining; 
the   intention   being   t  im   traps 

the  con- 

n  through  thi 
water    heater. 

The  makers  of  th< 
making  delivery,  ai 
time    was    nearly    up. 

s   under   the   boil<  1 
the   brickwork   and   warm   up   the  piping, 
carrying  the    -'  -1   days 

lie   boilers   got   warm    en 
show   any    steam  at   the   drain   pii 
then,    the    traps    not    having    arrived.     I 
concluded  to  try  a  little  pn 
pipes,   intending   to   keep   the   header  clear 
of     condensation     by     manipulating     the 
valves   in  the  drain  pi  ting  the 

All  went  well  the  first  day  with 
three  p'  "n  tnc 

nd   I   went  home  that   nigl 

night    engineer  in    charge,    with 

Ae  pounds,  and  to 
and    keep   the    head--  iter    by 

manipulating    the    valves     on     the     drain 

I  arrived  at  the  plant  the  next  morning 
a  few  minutes  after  the  day  engil 


• 
1  night. 
n  joints 

and     SOI  of    the 

m  the  door. 

I    in   1111- 

■ 
thai    uli-  ,11  duly 

p. ■im. Is    of   pressui 

then  they   sharply  diverged,  the  in 
claiming   that    there    was    no   water   in   the 

from   1I1. 
ing   that   the   r 

away  was  1  re  shut, 

and  when  he  opened  one  of  them  the  ex 
1  red. 
\t    any    rate,    there    was    then    no    way 

in  the  header,  but  wa 
• 
the   damage   that    bad   been   done. 
Luckily    I   had   provided   cutoff   val 

the    header,    by    which    it    could 
arated   ii  I  and   by   shifting  the 

remainii  -  joint     and 

f  the  cutoff  valves,   1  wa 

•    the    city    lights    until    « 
eet   the   broken   expansion   joint   and   fit- 
tings replaced. 

The  plant  w;  rate  with 

120   pounds   pressure,   and   the   piping   had 

ited    by    hydraulic    pressure    to    -'50 

an  ulti- 

sure.     Unfortunately  the  re 

there   was   no 
way  to  determine  what  the  leir-'1- 
-'•re  was.  but  it  must  have  been  in 
of  500  pounds. 


turbine  intended  for  the  I 'tab 
Railway   Company's    Wet*  '<r 

plant  :,r- 

hine  will  be  direct  tern 

■ 

at- 
tached to  this  turbine  to 
The  effectivi  -  ne 

74 

rminating    in    a    special     wicket 

■:  the  turbine  having  a  07-inch  diam- 

llic 
are    mechanically  a 

pre- 
venting rise   in   ,nc  P'Pe 

ccur 

causing  ''"■' 

wicket  '   ''  double, 

inward-flow,     reaction     type,     tl 

if     the     draft      elbi 
and    pipe   connections,    weighing   some   25 
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Don't  Bother  About    the    Style,    but    Write    Just    What    You  Think, 
Know  or  Want   to  Know   About  Your  Work,  and  Help  Each  Other 

WE     PAY     FOR     USEFUL     IDEAS 


Electric    Drives    tor    Factories 

In  the   November  16  issue,   H.  J.  Mac- 
mtire   writes   on   electric   drives    for   fac- 
in  which,  however,  he  los< 

of   the    principal    arguments    in    : 
the    electric   drive. 

The    principal    claims    for    the    electric 
drive  are,  redaction   in  power,   flexibility 

and  increase  in   productive  capacity.    The 
n  greater  importance 
than  the  iir-t.     In  ordinary    factory  work, 
■    as   many   motors  as 
there  are  line  shafts  of  any  considerable 
importance;  that  is,  line  shafts  . ■  1 1  which 
the   DOWC1    is  sufficiently  great   to  warrant 
the   installation   of  a   motor,  it   being  un- 
of    small    capacity, 
owing    to    their    comparatively    low    effi- 
ciency and   increased    first   cost   of  the   in- 
stallation.    The  use  of  a  single  n 
tic or  in  most  cases  is  not  warranted,  par- 
ticularly   in    those    factories    win: 
ing   is   on   all    four    sides,   as    frequently 
happens    in    woodworking    and    shoe    fac- 
ibtain  the  best  results 
from   the  lighting. 

Where  one  motor  per  floor  is  u 
only    is    there    friction    loss    from    shaft 
to    shaf'.    but    there    is    also    what    is    in- 
finitely   worse,    the    possibility    of   a    very 
rable    decrease    in     speed 
wn    by   the   pulley   ratios,   due   to 
the  slip  of  the  belts.     The  result    is   that 
the  total  productive  capacity  of  the  plant 
is   not    realized:    and    further,   this    motor 
has  to  be  made  large   enough   to   handle 
all  of  the  machinery  that  may  be  operat- 
ing   on    that    floor,    whereas    the 
conditions   may  be   a   very   small   propor- 
tion of  the  machines  on  the  floor  in  op- 
eration. 

Group  drives  require  careful  installa- 
tion with  a  careful  choice  of  the  number 
of  machines  per  motor,  and  the  size  of 
the  motor  should  be  adapted  to  the 
average  demand  for  power,  and 
maximum,  allowing  the  motor  to  take 
care  of.  the  maximum  load  by  its  over- 
load capacity  and  choosing  the  group  of 
such  size  that  the  overload  which  may  be 
on  the  motor  from  that  group, 
does  not  exceed  the  overload  capacity  of 
the    motor. 

The  question  of  what  type  of  motor 
fo  use  depends  entirely  on  conditions  of 
installation  and  the  work  to  be  done.  In 
many  cases  direct-current  motors  are 
more  satisfactory'  than  alternating,  and 
then  again  the   reverse  is  true. 


It    is    apparent    from    Mr.    Macintire's 

article,    that    the    installation    in    the    plant 

ks  of  was  improperly  clone.  There 

1-    no    necessity    for    having    a    power    fac- 

65    or   75    per   cent,    in    well 

laid   oat    factory    installations,    where   the 

power     required     can  paratively 

readily   figured.      It  is  probably  more  than 

likely  that   the   low  power   factor   was   due 

ily    to    too 

few    of   them.      I    do    not    mean    that    the 

■    were    to.,   large,   but 

that    the    motors    were    too    large    for   tho 

work    they    were    called    upon    to    do,    as 

no   reason   why   induction    motors 

should   not   operate  at  iconsiderab 

75  per  cent,  power  factor,  if  worked  up  to 

or    near    normal    capacity. 

The  installation  of  a  synchronous 
motor  to  take  care  of  the  waul 
rent,  is  by  no  means  as  troublesome  a 
piece  of  work  as  he  -rem-  to  consider. 
The  motor  might  be  installed  to  drive  any 
piece  of  apparatus  which  is  constantly  in 
operation,  and  need  not  necessarily  be  of 
any  such  large  capacity  to  make  an  mi- 
nt in  the  power  factor. 
We  recently  installed  a  synchronous 
motor  for  the  purpose  of  improving  the 
power  factor,  which  raised  it  from  55  to 
85,  or  90  per  cent.,  and  the  actual  power 
required  by  the  synchronous  motor  was 
in  the  neighborhool  of  30  kilowatts,  the 
total  load  on  the  system  averaging  300. 

The  principal  points  to  be  considered  in 
the  layout  of  any  electric  system  are.  keep 
the  motor  well  loaded,  use  sufficiently 
1  igh  voltage  so  as  to  allow  of  compara- 
tively small  copper  in  the  distributing 
system,  a  small  loss  and.  therefore,  good 
n  over  the  distributing  system; 
proper    instal  tion    of    ca- 

pacity, either  rotary  or  fixed,  to  rcome 

lagging   current,   if   necessary,    the   proper 
grouping  of  the  motors  and  machines,  so 
'lain    the    maximum    flexibility    of 
operatic  1  ssurance   that    under 

an  the  maximum  overload 
capacity  of  the  motor  be  exceeded.  In 
the   groups,    it    is   abs  ssary  to 

plan  for  a  good  belt  system,  so  that  the 
belts  are  never  taxed  ami  tin-  slip  prac- 
tically eliminated.  This  may  mean  a 
slight  increase  in  f'r-t  cc  -t.  but  it  is  more 
than  compensated  for  by  the  decreased 
maintenance  cost  and  increase  in  pro- 
duction. 

Where  possible,  the  direct-current 
motor  has  some  advantages  over  the  al- 
ternating, these  being,  however,  principal- 


ly in   the  slight   increase   in   efficiency  and 

the  avc  'id. in.  e  ol  an\  of  tic  power  factor 
troubles.  On  the  other  hand,  there  is 
the  increase  in  maintenance  cost;  and,  if 
it  is  necessarj  to  inclose  or  partially  in- 
close them  on  account  of  tire,  there  is 
the  increased  first  cost.  Where 
motors  arc  constantly  started  and  stop! 
particularly  if  of  moderate  size,  or  of 
large  size  compare  '1  1. 1  the  generator, 
there  is  no  question  as  to  the  advisability 

'  1  the  ;i f  direct-current  motors.  Their 

installation,    however,    requires    a    careful 
and    thorough   investigation   before  decid- 
ing  on    the    type   of   motor,    and    must    he 
in   accordance   with    this   study. 
Henry   I).   Jackson, 
Boston,   Mass. 
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Unscientific    Scale    Prevention 

The  article  on  "Unscientific  Water  Soft- 
ening" in  a  recent  issue,  reminds  me  of 
a  similar  experience  I  once  had  when 
"chief  engineer  and  oiler"  of  the  Clay- 
bury  Electric.  Light  and  Laundry  Cor- 
pi  iration. 

The  chief  assistant,  who  was  a  tech- 
nically trained  man  (correspondence), 
got  the  idea  that  by  feeding  coal  tar 
into  the  boilers,  the  scale  would  stick  to 
the  lar  and  could  he  thus  blown  out 
by  means  of  the  blow-down  cock.  He 
experimented  by  mixing  scale  and  tar  in 
a  bucket  and  found  that  it  acted  ex- 
cellently, so  after  chalking  formulas  all 
over  the  boiler  front,  he  ordened  20  gal- 
lons a  clay  to  be  pumped  into  the  boil- 
ers. All  went  wcdl  for  a  month,  except 
that  the  safety  valves  got  gummed  up  and 
would  not  lift  and  the  water  gages  did 
not  seem  to  work  as  they  used  to  do. 
But  he  said  that  did  not  matter,  as  he 
had  worked  it  all  out  mathematically  and 
chemically  that  the  boilers  would  not  need 
cleaning    for    a    year. 

The  crisis  came  one  Sunday  night, 
when  we  were  running  on  the  batteries, 
although  the  engine  was  running  be- 
cause the  stop  valve  was  jammed  and 
could  not  be  closed.  The  head  fireman, 
who  was  greatly  agitated  and  ghastly 
white,  woke  me  up,  and  said  that  the 
bottom  of  the  boiler  was  visibly  swell- 
ing, and  then  "hiked"  for  home.  I  ran 
round  to  the  boiler  room  to  investigate 
and  found  the  furnace  crown  resting  on 
the   firebars. 


i"A 


k 

By 
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I  marly  cried  with  joj  '     This  was  the 
chance  1  had  been  waiting  ! 
as  to  make  good  and  show  my  worth,  and 
I  saw    visions  of  th<  itulating 

me  and  clapping  on  $50  a  month   to  my 

hung   a   couple   of   spare    firebars 
on   the   safety   valve   and   slopped  the   teed 
pump    in    ease    of    accident    and.    dashing 
the    engine    room,    disconnected    the 
needle     valve     from     the     lubricator     and 
•tied    back    to    the    boiler    ro.  .111.      Then 
I    tied    tile    needle    valve    to    a    slice    bar 
with    a    bit    of    my    boot    lace   and    pricked 
blister    very    carefully.      This    let    all 
the    foul    matter   out    and    with    a    si 
relief   the   furnace   crown    rapidly   r,  - 
its   normal    shape,    so   that    1    had    no   diffi- 
culty  in  keeping  the  engine   running   until 
the   cylinder   cover  blew   off  a   week   later. 
f   course,    wrote   an    article    telling    the 
rid     how     I     saved    the     town     from    a 
ghtful    disaster,    and    had    the    pic 

my  name  in  print,  which  more 
than  compensated  me  for  not  getting  the 
anticipated   raise. 

U.  R.   A.   Kother. 
Clavbury.   Mo. 


Engine  Cylinder    Can't    Act    as    a 
Pump 

In  the  November  9  issue,  under  the 
heading.  "A  Peculiar  Power  Plant  Acci- 
dent." W.  Mellen  states  his  opinion  as  to 
how  the  water  got  into  the  cylinder,  and 
ends  up  with  the  following  words:  "The 
steam  cylinder  offered  the  least  resistance, 
was  acting  as  a  pump." 

I  should  like  to  ask  Mr.  Mellen  to  ex- 
plain how  a  steam  cylinder  can  act  as  a 
pump  using  the  exhaust  pipe  as  a  suction 
pipe?'  In  my  opinion  it  cannot  be  done, 
as  the  construction  of  the  valves  for- 
bids it. 

Peter  Petersen. 

Boston,  Mass. 


Engine     Room    Safety    Appliances 

On  page  753.  of  the  November  22  issue 
of  Power  ami  The  Engineer,  C.  R. 
McGahcy  mentions  several  fatal  accidents 
due  to  men  stepping  into  uninclosed  fly- 
wheel pits. 

Railings  around  flywheels  are.  perhaps, 
unknown  in  certain  sections  of  the 
country,  but  I  am  sure  the  conscientious 
inspectors  or  mill  superintendents 
will  insist  that  all  wheel  pits  must  be 
guarded. 

Entirely  inclosing  the  wheel  with  a 
wooden  casing,  as  is  sometimes  done  with 
balance  wheeK.  is  surely  not  good  prac- 
tice, and  very  inconvenient  if  the  engineer 
wants  to  make  a  thorough  inspection  of 
the  arms  or  rim  of  the  wheel.  This  in- 
spection should  take  place,  at  least  weekly, 
and  the  arms  carefully  cleaned  and  exam- 
ined for  fractures.     A  little  time  for  exam- 


ination may.  perhaps, 
wheel  explosion.      I  mon  rail 

ron  pipe 

..lid   htti 

nd  are  that  the  gh  space 

• 

wheel.       With    engines    dil 

: rains,  the  breaking  of  the  driving 
coupling  box  is  not  unusual,  and  the 
broken  pieces  rolling  between  guard  rails 
can  easily  drop  on  the  amis  ,,r  rim  of  the 
revolving   wheel. 

The  best  kind  of  guard   should  be  made 
5-inch  black  sheet  steel,  which  can 
easily    be    clamped    to    tlu-    pipe    r 
they  are  in  place.       I  should  be 

at    least    from  4  to  5    feet   high,  and    should 
extend   around   each    end    of   the    flywheel, 
over  the  engine  bed.  and   at   the  main   and 
outboard   bearings.      Suitab 
hinged  doors,  should  be  provided  for  get 
ting   the    engine   oft    centers.      Railings    of 
this  kind  look  neat,  are  easily  cleaned  and 
are  a   good   protection:   no   dirt   or   sweep- 
ings can   find   their   way   into   the   pits   and 
any    bars   or   chunks    of    wood    must    drop 
in  from  above:     The  engineer  cannot   slip 
or  make  a   misstep  and    fall   betv 
rails,  or  slip  off  the  steps  at   the  outboard 
bearings   and    fall   into   the   wheel   pit. 
Recently  certain  large  corporations  have 
I-    of   dollar,    f.,r    safety    ap- 
pliances   or   guards   to   prevent    accidents. 
In    some   cases    I    know   that    pri 
been  awarded   to  the   workingmen   giving 
tin   best  suggi  feguarding  ex- 

tremely  dangerous  places.      I    believe   that 
the    most    dangerous     places    around     ma- 
chinery or  engines  will  be  found  in  plants 
owned   by    one   or   two   men.    who   do   not 
care   to   go   to   the   expense   of    installing 
ippliances. 
Equally  as   dangerous  as   an    op 
wheel   pit   is   the   flywheel   ;' 
so  if  the  engine   is  not   protected   with   a 

mit    controller     and 
having    suitabje    push-button    connections 
distributed    throughout    the    plan! 
dangerous    places     are     crank     di- 
centrics and  connecting  r"d-;  the  fan-tail 
type  of  disk   is   very  dangerous.      Suitable- 
guards   with   access    for    feeling   the   crank 

easily   made   of   thin    shi 
and  at  small 

Unprotected    tail   rods    should   have   re- 
pipe  railings  around  them 
ered   with  a   sheet-iron   casing.     Any  indi- 
cator attachments,   sui 
attached  to  the  crosshead.  are  very  danger- 

e    engineer    accusl 
around   the   engine   knows   the   dangerous 
nd  indicator  | 
:ime    only    have    in 
caused  serious  accidents.     Set  screws  and 
projecting   keys    at    the    governor    spindle 
and  pulleys   frequently   get   caught   in   the 
'-   jumpers.     At  all   switchboards 
or  electrical  connections  of  any  kind,  there 
should  be  danger  notices. 
Chicago,   111.  W.    P    Watson. 


Seaweed  and  i  londi 


The    following    is    an    account    ol    the 
nght  waged  against  the  si  awi  1  d 

Mqst  all  kinds 
ied  with 
.  in  the 

d    the    strain- 
er  plate   of   thi  was    the 
ipparatus 
with    dl                                                    .,    main- 
tained.     With    mind    continually    trained 
on   the   subject,   how.ver.   the   simple  ar- 
nl    shown   in    Fig.    1    was    finally 
ti  d,  which  has  prw 
that      thi                                                   -lie     but 

A   chi    ' 

1    pipes. 


PROTECTION 

was  built  of  2-inch  white-oak  planks  that 
had  previously 

vat.      The    specially    cast    grating    A    was 
secured   to  thi  box   by- 

copper   screws.      The   grating   bar 
inch    thick    bj  nd    are- 

center. 
The   grate   B 

that    the 
water  inlet   "i  •    it   is  a  scant 

A«   inch  •    1 ',  and 

pie    act    of    lifting    this    grate    up 
r    the    upper  all    ac- 

cumulated rubbish,  n  J,  necessary,  how- 
the  grate  /;  backward  and 
forward  in  the  water  to  free-  it  of  the 
dirt  it  has  lifted  off  the  grate  .-/.  Some- 
times, especially  after  a  rough  sCa.  the 
grate  is  leaned  over  against  the  dock 
planks,    and   a   long-handled    rake   passed 


ioo8 

■ 

ntrivance 

counterweight, 

PI  attended 

number, 

•-nig  the 
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\    Moden    Ice  Plant   in   Chicago 


In  the  tabic  given  "ii  page  694  for  the 
ita   for   Skinner  en- 
gine in  run  X 

en  the  following: 

98.36 

'    0.2575 

And    similai  d    com- 

■ 

of    steam    for    -.n    absolute    press 

ind    per    cubic 
[f   we    add    M-.    pounds    I 

pressure, 
and    the   weight    per   cubic 

It    would,    I  em    that 

given    in     :olumn    headed 
"Aver;..-  hould   lie 

rather     than 
ure." 
In  determine  ised  per  indi- 

cated   horsepower-h  ight     if 

Steam  present  in  the  cylinder  at  cutoff  has 
letermined,    the    weight    of    steam 
in  the  cylinder  at  n 
determined,  and  the  averag     of  thi 
minus  the  weight  of  steam 
inder  at   compression   has   been   I 

■  ■     the    water    rat< 
When   • 

in    run    X".    5.    the  lumption 

determined  at  t 

iter   than    when   i'.   is   deter- 
mined at  poii  •  and  tlr.  average 
of    the-                            ha>    been    taken    as 
representing    the    steam    consumpl 
the     engine.     The  oi      these 
values   makes   a   very    nici 
rate    for    the    engine,    but          I 
that  it  represents,  even  approximately,  the 
amount                          which    the    engine    is 
actually   consuming. 

The  di  tween   the   weight  of 

steam   present    in    the   cylinder   at    release 
and    at    cutoff 

evaporation  of  steam  initially  condensed 
in  the  cylinder  during  admission.  The 
figures  given  indicate  that  this  cylinder 
condensation  is  high,  and  we  have  no 
means  of  knowing  whether  all  of  the 
steam  condensed  in  the  cylinder  during 
admission  is  reevaporated  by  the  time 
the  point  of  release  is  reached  or  not. 
Assuming  that  the  steam  furnished  the 


l>o\\  I'.R  AND  111!-:  ENGINEER. 

{proximately  dry  steam,  it 
hat  the  condensation  in  the  cyl- 
inder has  been  furnished  to  the  engine 
as  live  steam,  and  should  therefore  be 
charged  up  against  the  engine  in  deter- 
mining the  water  r.'Hc  :  therefore  the 
water  rate  should  be  determined  by  using 
the  amount  of  steam  shown  to  be  present 
in  the  cylinder  at  release,  rather  than 
that  in  the  cylinder  at  cutoff,  or  the 
average  of  these  two  vail 
in  this  case  the  actual  amount  of  Meant 
required  by  th.'  engine  might  hi-  con- 
siderably   greater,    >\v.- 

ed  steam  in  the  cylinder  which 
had  not  been  reevaporated  up  to  the  point 
of  release. 

At    the    bottom    01'  next    to 

paragraph  in  the  third  column, 
is  the  sentence,  "The  steam  used  per 
kilowatt-hour  was  found  in  the  same 
manner,  by  using  kill  watt  hour  instead 
,,f  mdii  a  wer-hour  in  the  pre- 

ie   formula."      The  meaning 
of  this    sentence   invi  i    ently   the 

exi-tence    of    an     indicate. 1    kilowatt   hour. 

End  this  method  of  obtaining  water  rate 

per    kilowatt-hour     is    beyond    me.       The 

method  ordinarily  adopted  is  to  divide  the 

hour    by 

|6,   and   the   combined    efficiency   of   the 
engine   and   generator. 

In  the  second  paragraph,  page  (005,  it  is 

stated  that  the  cost  of  evaporating  is  $0.1128 

Is.     Immediatelj    Eol- 

per  kilowatt-hour   is 

multiplying  0.112S  X  4°-54. 

and   obtaining  4.61,  which  in  the  table  on 

6i   cents.     There 

n    some    decimal   points   lost 

in     his    equation    somewhere,    for    if    the 

1  [28    per    thoit- 

lounds,  the  cosl    per  pound  will  he 

Linds   will   there- 

■  per  kilo- 

•r    i!     1  m    or   4  57   cents,   then   the 

p  irating  1000  pounds  of  water 

[28      I    very  much   doubt  the 

Olio     $0!lI28. 

It    is    further   on    stated    that    in    manu- 
facturing   125    tons   of   ice,    28,50    tons    of 
ised  t  cost   of  $38.50,   or 

:•  ton.     The  rate   of  evaporation 
250,000    pounds    divided    by 
56.000    poum  10  mds    of    water 

coal.     The  cost 

For    evaporating    I00O    pounds    of 
water  would  therefore  be 

220    X    (1-35    -!-    2000)'  =    $0.1485. 

R.  D  De  Wolf. 

\".    V. 


In  the  I  issue,  is  a  description 

of    a    modern    ice    plant    with    figures    of 
power  Being    interested    in 

such    m:  '  atly    enjoyed    reading 

the  articl  but  1  comparing  the  differ- 
r  costs,  etc.,  I  could 
not  arrive  at  anj  lefinite  conclusion,  and 
would  like  some  further  information  on 
a    few   points. 


December  28,   1909. 

tated  on  page  695,  thai  the  outpn 
of  this  plant  is  [25  tons  of  ice  pel  28J 
tens  of  coal,  with   the   remark   that   this 

falls  a  trille  short  of  the  Standard  ratio 
Of  6  tons  Of  ice   per   Ion   of  coal. 

I2S  -5-  -'8.5  =  4.38 
tons  of  ice  per  ton  of  coal; 

6  —  4.38=  [.62  tons, 
or  27  per  cent,  less  than  the  standarl 
ratio,  and  the  output  of  this  modern  plant 
will  have  to  be  increased  accordingly  to 
make  up  this  trifle  mentioned. 

What    is   a   trifle   in   Chicago  anyhow? 

The  cost  of  evaporating  water  is  given 
as  $0.1128  per  1000  pounds  =  $0.2256 
per   ton,   which    with   28.5   tons   of  coal  at 

quals 

38.5  -5-  $0.2256  =   170 
tons  of  water,  or  an  evaporation  of 
170  -^  28.5  =  6 

pounds  of  water  per  pound  of  coal.  Is 
this  another  trifle  short  of  another  stand- 
ard' 

We  beat  that  here  every  day  in  plants 
that   are  a  long  way   from   modern. 

The  above  figures  account  for  170  tons 

of  water,  which  at  a  cost  of  sex  en  cents 
per  1000  gallons  equals  ^.i<7.  but  the  cost 
for  water  is  given  as  $5.94  or  equal  to 
353  »ons. 

Of  this,  125  tons  is  made  into  ice,  hut 
what  do  they  do  with  the  other  228  tons? 
in  looking  at  the  figures  of  engine  per- 
formance (under  weight  of  steam  in  cyi 
in-Ill  at  cutoff  and  release,  low 
columns,  run  Xo.  1,  pagi  694),  there 
is  much  more  steam  at  release  than 
tit  cutoff,  and  this  may  account  for  some 
of  the  missing  water,  but  how  doi  it 
get  ill  the  cylinder  after  cutoff? 

It  is  stated  that  the  alternator,,  do  not 
operate  very  well  in  parallel.  Having 
had  a  little  experience  in  this  line  I  would 
stioii,  free  of  charge. 
Get  another  governor  like  the  one  on  the 
Skinner  engine  and  put  it  on  the  Ideal 
1 1  ■  1  adjust  it  so  the  engine  will  run  just 
olution  per  minute  faster  than  the 
Skinner  afld  sell  the  synchronizing  ap- 
paratus When  you  get  a  governor  that 
will  regulate  like  the  one  on  that  ngUJ 
it  certainly  litis  them  all  skinned.  It  is 
stated  that  the  most  economical  load  for 
this  75-kilowalt  unit  is  about  50  kil.. waits 
or  2/3  load.  Working  out  the  efficiencies 
at    various    loads,    they    equal: 

At 
68.425  kilowatts  =  76  +  per  cent. 
64.85  kilowatts  =  79.3  percent. 
58.775  kilowatts  =  76.02  per  cent. 
27.525  kilowatts  =  65.2  per  cent. 
25.05     kilowatts  =  65.5     per  cent. 

From  this  it  will  be  seen  that  the  point 
of  maximum  efficiency  is  about  65  kilo- 
watts, and  if  the  figures  for  cylinder  con- 
n  and  leakage  were  given  to  not 
less  than  5  decimal  places,  we  would  find 
the    point    of   maximum    efficiency    tc   be 
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somewhere  near  the  full  load,  saj  75.264Q 
kilowatts  to  be  in  harmony  with  the  rest 
of  the   figures. 

Comparing  run   No.  -■  with   No.  9,  we 

find  that  an  increase  of  0.35  kilowatt  in- 

the  efficiencj    about    12  per  cent., 

but   when   we   compare,  run    No.   ,t   with 

\e    find    that    an    increase   of   -'475 

kilowatts  lowers  the  efficiency. 

The  load  of  -505  kilowatts  must  be  the 
critical   paint,  is   it   not?   Or   lias  the  extra 
c.05   kilowatt    any    influence    in    tl 
formancc  ? 

When  columns  of  figures  are  gi 
5  decimal  places,  and  loads 
watt  are  taken  into  consideration,  we  have 
to  sharpen  our  pencil  to  a  fine  poi 
end.  and  use  the  whole  lead  at  the  other 
5S  at  the  amount  of  cylinder  con- 
densation and  leakage  that  the  indicator 
and  then  we  ought  to  he  exact 
in  multiplying.  For  instance,  on  page  >»)•, 
we  find  this:  O.II28  \  40.54  =  4.61  cents 
per  kilowatt-hour,  which  is  just  Ttrta  of 
a  cent  too  much,  and  in  the  last  column 
cf  kilowatt-hour  costs,  on  page  604.  we 
find  all  of  them  out,  some  to  the  extent 
of  T^fj  of  a  cent,  and  in  1023  years  it 
would  make  a  big  difference  to  the  man 
■'■  tots  the  bill. 

Taking  the  figures  as  given  for  the 
5  kilowatts  and  adding  20 
per  cent,  to  the  given  water  rate  of  40.54 
making  the  rate  4S.648  pounds,  we  find 
that  it  takes  exactly  S.108  pounds  of 
coal  per  kilowatt-hour,  for  the  plant  in 
question. 

Well,    the    load    is   coming   on    and   the 
-  is  slowing  her  up  so  I  will  slow 
up  too. 

Albert   Ihlenfielp. 

Cleveland.   O. 


Safety  Cams  and  Trip  Collars 

I  have  read  with  much  interest  Harry 
W.  Benton's  article  in  the  November  2 
issue,  page  756,  but  still  I  am  not  con- 
vinced that  his  method  of  setting  the  trip 
cams  on  a  single-eccentric  Corliss  engine 
is  correct.  While  it  would  be  satisfac- 
tory if  the  engine  were  to  run  under  ideal 
conditions,  at  all  times,  it  must  be  remem- 
bered that  few  of  us  are  so  fortunate  as 
to  always  meet  with  those  condition-. 

Mr.  Benton  states  that  with  my  style 
of  setting  and  with  a  temporary  overload 
the  engine  would  at  times  take  steam 
nearly  full  stroke  and  the  speed  would  be 
unsteady. 

I  still  maintain,  however,  that  it  i-  the 
best   that  can  be  done,  and   far  preferable 
to  being  down   and   out.   which   v. 
the  case  if  the  point  of  cutoff  were  lim- 
ited to   three-eighths   stroke. 

As  Mr.  Benton  and  I  seem  to  be  unable 
to  agree  I  would  like  to  hear  what  others 
have  to  say  on  the  subject. 

L.  Rous' dry. 

Concord  Junction.  Mass. 


Cylinder  Lubrication 

1   hav(  in  many 

of   the  articles  ylinder 

lubrication  that  have  been  published  in 
late  numbers  and  am  desirous  of  ad. ling 
my  mite  to  the  fund  of  information  that 
Power  is  collecting  jeet. 

prior  to  1897,  1  was 
employed  as  an  operating  engineer;  since 
then   my   entire   tint,  oted   to 

lubricants,  at 
ing    the    difficulties    experienced    in    the 
lubrication    of    machinery. 

As  a  result  of  such  employment  my  op- 
portunities   for    studying    tl 
lubrication    ha'.  •■  r   than    those 

of    most    engineers. 

I    find    that    to    secure    perfect    cylinder 
lubrication  the  oil  should  enter  thi 
as    it    journeys    to    the    cylinder  : 

thus  becomes  atomized    (not   vaporized), 

but  is  broken  into  small  at. 'ins  and  in 
the  form  of  a  spray  covers  the  valves, 
valve  seats,  piston  and  cylinder  walls 
with  a  film  of  oil.  The  oil  intervening  be- 
tween the  wearing  pa  the  fric- 
tion of  the  same  in  proportion  to  the 
if  the  oil  as  a  lubricant. 

Frequent  tests  have  demonstrated  the 
fact  that  the  power  used  by  an  1  1 
overcoming  the  friction  of  its  moving 
parts  varies  from  3  to  20  per  cent  of  the 
total  power  the  engine  is  capable  of  de- 
veloping, and  the  proportion  of  power 
lost  in  overcoming  the  friction 
moving  parts  of  an  engine  depends,  to 
a  great  extent,  upon  the  manner  by  which 
the    cylinders    are    lubricated. 

Some  idea  of  the  amount  of  power  lost 
by  the  failure  to  lubricate  steam  cylinders 
can  be  gotten  by  the  one  who  is  curious 
tc  know  in  the  following  manner : 

Do  not  admit  any  oil  to  the  steam  cyl- 
inder or  cylinders  of  a  pump  that   is  op- 
erating against  a  fixed  pressure   ( such  as 
a    pump    supplying   water    to    the    ; 
for  a  period  of  three  or  four  hoi 
the    expiration    of    that    time    count    the 
number  of   strokes  the  piston   is   making 
in  thirty  seconds,  then  open  the  lubricator 
valve  and  allow  the  oil  to  flow   freely  to 
the  steam  cylinder ;  the  admission  of  the 
oil   will   always    result    in   an    inci 
the  speed  of  the  piston.     This  increased 
speed   is   due   solely   to   the   reduction   of 
the    cylinder   friction   made   by   the   lubri- 
cant. 

Nearly  every  engineer  who  reads  this 
article  will  recall  times  when  having  filled 
the  lubricator  (which  has  been  permitted 
to  "run  dry")  and  again 
into  the  steam  end  of  the  pump,  he  has 
been  compelled  to  partially  cl 
throttle  valve  to  prevent  the  pump  from 
"running  away."  It  is  to  prevent  cyl- 
inder friction,  and  thus  permit  all  the 
steam  used  to  do  useful  work,  that  a 
lubricant  is  used  in  the  cylinder.  That  a 
given  quantity  of  one  cylinder  oil  will 
reduce   friction  to  a  greater   extent   than 


Man3  do    not     appear    to 

to  imp.  rfeel  cylinder  lubrication  may  be, 

"or   thai    cylinder    fricl ■.„,    be   more 

me    bj     the 

than    it    can     with 

"'""''  I  r  lubri- 

ips  per  minul 

sed    in   a    u 
inc.  making 
per  minute.     This   engine  was   connected 
by  means  of  a  belt  to  ..  dynamo,  and  all 
ne  and  dynamo 
'"  rated    '"    ■  I       Thus 

lubricated,  and  with  the  engine  operating 
the  dynamo  at  full  speed,  but  without  de- 
veloping   .-ini      ■  .,,-     jn<jj 

irds  was  taken  simult. 
from  both  ends  of  the  cylinder 
card-    when    measured    with    a    planimeter 

showed  that  is  horsepower  were  required 

rcome    the    friction    of   engine    and 
dynamo. 

Having  secured  the  friction  cards,  the 
load  was  thrown  on  the  engine,  and  it 
'•■ted  for  a  peri.Kl  ,,f  four  hours 
during  which  time  no  oil  was  admitted 
to  the  steam  cylinder.  At  the  expira- 
tion of  the  four  hours  the  load  was  again 
thrown  off  and  a  series  of  friction  cards 
were  taken  in  the  same  manner  as  had 
sly  been  done;  these  cards  when 
measured  showed  that  27  horsepower 
were  required  to  overcome  the  friction 
of  engine  and  dynamo,  or  that  the  cyl- 
inder friction  had  increased  9  horse- 
p.  wer. 

At  this  point  an  oil  having  the  same 
gravity,  flash,  burning  point,  and  viscosity 
as  "600  W"  cylinder  oil,  hut  made  by  a 
uilTerent  process  was  admitted  to  the  cyl- 
inder at  the  rate  of  two  drops  per  min- 
ute for  a  period  of  30  minutes,  when  an- 
Cther  series  of  cards  were  taken,  which 
upon  being  measured  showed  that  the 
friction  had  been  reduced  to  24I  '.  horse- 
power. Four  drops  per  minute  of  the 
same  oil  were  then  fed  to  the  engine  for 
another  period  of  thirty  minutes,  after 
which  cards  were  again  taken.  These 
cards  when  measured  showed  that  22 
horsepower  were  required  to  overcome 
the  friction.  Recourse  was  then  had  for 
fifteen  minutes  to  "600  W"  cylinder  oil, 
which  was  admitted  to  the  cylinder  at 
the  rate  of  two  drops  per  minute,  with 
the  result  that  the  cards  then  taken 
showed  the  friction  had  been  reduced 
I..  18  horsepower.  At  no  time  during 
•.  any  outward 
ylinder  friction  either  b 
ing  in  the  cylinder,  vibration  of  the  valve 
rods,  or  by  heating  of  the  eccentric,  but 
it  ran  as  quietly  without  any  lubricant  as 
it    did    when    perfectly    lubricated 

The  fact  that  oils  have  the  same  flash, 

burning  point,  specific  gravity  and  viscos- 

not    indicate    that    they    are    the 


pon    the 
■ 
of  manufacture 

•    ,i  cylinder 

red  ice   fric- 
ii.    1  he 
• 

il   the   cylinder   fric- 
.,  minimum. 
Charles  H.  Gablick. 

i'enn. 


the    cylinder 
lubrication   of  our   plant  here   may   prove 

of     intei 

-    are    included 

and    running    under    different    conditions 

r\ ice    to 
reliable   slide-valve  type    running 

under    the     disadvantage    of    Sun 

I    >s  per  cent,  overspeed. 

lering  first  the  power-house  en- 
gines which  have  a  24-hour  service  prac- 
tically every  day  the  sun  rises,  a  barrel 
..f  cylinder  nil  of  one  of  the  best  grades 

each   month   under   the    following 

conditions:      Steam    pressure    115   to    I2° 

feed     lubrication    on    each 

nd     low-pressure     cylinder,     and 

team-header  drainage  to  insure 
practically  dry   steam. 

stimate    the    oil    consumption    per 

.....r-hour  tli'  etc.,   of 

the  different  engines   must  be  considered 

cross-compound  con- 
init   18  and  34  by  36,  revolutions 
per   minute   86.   and   average   hors 
is  piped  to  enter  on  top 
n  valve  and  the  feed  regulated  to 
ne   drop  per  two    1 
the  high-pressure  side  and  to  al 
half    this    amount    for    tl 

.1    of    this    feed    will 
ihow   up  the   increased   friction   of 
the    valves    through    the    valve    gear    and 
eccentrics  not   worl 

compound  con- 
unit   16  and  .10  by  36,  n 
per   minute   84.   and    aver.:. 

feed,    piped    and    regulated    prac- 
tically the  same   as    (a). 

1  cross-compound 

units,   positive    valve   gear,    flywh 
ernor,    16  and   27   b  ions   per 

minute    150   and    avi  power    of 

150  each  :  oil  is  piped  to  steam  pipe  just 
throttle   for  the   high-pressure   cyl- 
inder   and    into   the    steam   chest   midway 
between  the  two  admission  valves  fi  ir  the 
-.-ure   side.      As  these   engines  are 
1   through   the   high-pressure   ad- 
lone,    it   is   necessary   to 
keep  them  well  lubricated  to  insure  close 
regulation    and    for    that    reason    it    has 
been    found   good   practice 
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I  rev    times    the    oil    on    tl 

■:      .!:        I0W- 

1  lameron     pumps,     tandem 
d,  14  ami  28  bj   20,  piston  speed 

1    feet    per    minute    and 

I  7s  each  ;  oil  i-  ted  by  com- 
mon   hydrostatic    lubricator    into 
pipe  alone  at  a  rate  of  aboul 
minute    and    thi  supplies    the 

cylinder     of     the     jet     condenser, 
[2Xl8    and     pi-' 

fret     per    minute    giving    average    horse- 

of  saj  -'5  — 

As   bul  1   one  of 

and   27   by   jo  generator   engines 

are  run  continuously    lining  run  alternate 

12-hour    rims)    the    total    I 

the  plant  amounts  to  (a)  350  +  (b)  250 

150  +  (d)  100  =  850  undi 
age  conditions.     This   for  a  24-hour   ser- 
vice   gives    850    X    24    X    30    =    612,000 
horsepower-hours  per  month.  At  the  rate 
b  1  e  of  one  barrel  per  month,  the 
consumption    amounts    to   612.000   -5-    (5° 
X  4I  =  3060  (say  3000  flat)  horsepower- 
hours   per   quart    of  oil.      As   the   price   is 
largely   dependent   upon   the    freight    rates. 
the  local  cost  per  barrel  would  not  be  oi 
much    use    for    purposes    of    comparison. 
However,  it  ma)   be  said  that  the  present 
ile   oil   used   is    found  to  be   much 
than     a     former    oil    which     was 
from  25  to  30  per  cent,  cheaper  per  barrel. 
Another    trial    of    the    "cheaper"    kind 
igars  being  N.  G.)  on 
a     couple     of     slide-valve     twin     engines 
14x20.  with   pis  i  650  feel   per 

minute,  resulted  in  trouble  all  round.  The 
engines  were  at  a  distance  of  about  100 
yards  from  the  boiler  house  and  with  no 
traps    or  in    the    steam    line, 

quite  a  lot  of  water  was  passed  through 
them  al  various  times,  resulting  in  wash-' 
ing  the  oil   filri  :  ><'-   and   valve 

teats.  Upon  examination  of  thi 
faces  it  was  found  that  the  valve  seats 
01  some  of  the  cylinders  were  cut  and 
grooved  to  a  depth  of  }&  of  an  inch,  and 
the  valve  faces  from  'A  to  %  of  an 
inch  deep.  After  facing  off  the  valves 
and  putting  in  new  valve  seats  made  in 
a  hurry  from  a  section  of  old  boiler-room 
cast-iron  flooring,  the  cylinder  oil  was 
changed  to  the  high-grade  make  and  no 
further    trouble    has    been    experienced. 

That  a  cheap  oil  has  its  place  in  cer- 
tain cases  is  apparent  from  the  steady 
service  of  ani  I       engine,   ol 

cross-compound    type    16    and    28    by    36, 
piston   speed  of  480  feet  per  minute  and 
situated    at    the    same    distance    from    tin- 
boiler    house    as    the    twin    engil 
tioned  above.  This  engine,  which 
350    horsepower     will     run     nicely    on     2 
quarts    of    the    cheap    oil    per    da 
hours  and  goes  to  prove  that  a  modi  rate 
piston  speed  is  an  important  factor  in  the 
lubrication    of    the    cylinders.      The    twin 
enginej  1  red  to  were  run  at  an 

e   of   30   to    t,3   per   cent,    of   their 


nber  28,  [909. 

normal   speed,   and   hence,   carried   a   large 

\ml  finally,  as  an  example  of  an  engine 

run    part    of    the    time    on    cheap    cylinder 

,»il   and   the   balance   of   the   time   on   none 

•    er,    we    have    the    case    of    a    slidc- 

valve  engini    in   tjie   machine  shop.     Thi 

n    ,.f  thi-   typical   shop   engine   is 

filled    everj    semi-once-in  a  while    bj    the 

shop  boj    (oftener  in  cold  weather),  and 

yet  a  recent  inspection  of  the  rubbing 
surfaces  proved  them  to  be  in  fust  class 
condition.  This  engine  has  been  known 
to  run  a  couple  of  weeks  at  a  stretch 
(10-hour  days)  without  cylinder  lubrica- 
tion. 

So    tli.it    it    seems,   as'  some    other   COO 

respondent   said,   that   the   problem   of  cyfl 

inder    lubrication    i-    largely    one    for    m- 

dividual    solution,    depending    upon    local 

ins    and    type    of    engine. 

J.    A.    Carkuthers. 

Bankhead,   Alberta. 
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I  am  using  a  good  grade  of  compounded 

,,il    called    "cylinder    oil     No.     10."    which 
costs    about   25   cents   per   gallon. 

The  Meant  pressure  at  boilers  is  150 
pounds  with  no  superheat. 

One  engine,  a  double-eccentric1  Corliss 
30X48-inch,  running  from  70  to  go  r.p.m., 
in  taking  -team  through  100  feet  of  12- 
and  10-inch  pipes  (covered  1  with  a  sepa- 
rator near  the  engine  uses  six  quarts  per 
24  hours,  costing  37V2  cents  per  day. 

One  engine  30x4s  inch,  piston  valve,  85 
to  98  r.p.m.,  taking  steam  through  130 
feet  of  covered  pipe  with  separator  neat 
engine  uses  five  quarts  per  24  hours,  cost- 
111-    ?t   cent-  per  day. 

1  in,  engine  20x36-inch  Corliss,  running 
102  r.p.m..  with  50  feet  of  steam  pipe  con- 
nected to  bottom  of  header  and  no  sepa- 
rator uses  two  quarts  per  24  hours,  costing 
13  cents  per  24-hour  day.  This  cylinder 
is  frequently  opened  and  is  found  to  be 
well  lubricated  with  this  oil  and  tin-  wear- 
ing ..I'  the  cylinder  and  piston  seems  to  be 
uniform  without   scoring  or  cutting. 

One  engine,  !2XI4-inch  slide  valve  at 
210  r.p.m..  40  feet  of  steam  line  (covered), 
no  separator,  uses  one  quart  per  24  hours, 
lien  boilers  prime;  then  about  one 
pint  more  is  used,  costing  six  to  nine  cents 
per  day.  In  addition  to  the  oil  that  the  above 
mentioned  cylinders  get,  each  one  is  given 
about  two  table-spoonfuls  of  flake  graphite 
every  24  hours  mixed  with  engine  oil  and 
pumped  in  with  the  hand  pump.  The 
reason  for  using  engine  oil  with  tin-  graph* 
ite  i-  that  it  i-  thinner  and  will  carry  the 
graphite  better.  There  have  been  several 
oils  tried  on  these  engines  in  the  last 
three  yeai  ,  omi  costing  a-  high  as  60 
cents  per  gallon  and  some  cheaper  than 
that  which  is  used  now.  After  a  -atisfac- 
tory  te-t  the  above  mentioned  brand  was 
selected  a-  the  best  for  the  money. 
"600  W"  oil  was  tried  but  the  cost  could, 
not  be  kept  down  as  low  as  at  present.  I 
do   not   think   this    oil    is   compounded   to 
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give  the  best  results  in  all  places,  but  is 
doing  all  right  here. 

1  do  not  think  that  a  certain  oil  will  give 
:'  i    results   in   all   plants   owing  to  .1 

difference  in  pressure,  in  listure,  superheat 
ami  type  of  engine,  also  condition 
line,  but  the  only  wa) 
oil   is   to   ••>    different    kinds    and 

that  gives  the  best  results  for  the 
same  cost  whether  it  be  25  cents  per  gal- 
lon or  70  cents  per  gallon,  and  the  engi 
neer  in  making  a  change  in  oil  must  keep 
a  very  close  watch  on  the  cylinder  in  order 
to  know  what  is  going  on  inside. 

One    pound    of    flake     graphite     fed    as 
..ted  with  the  oil  will  do  as  much 
five  gallons  of  oil   and  only  costs 
about   15  cents  per  pound. 

J.   C.   Hawkins. 

Elyria,   O. 

In  regard  to  the  letter  by  A.  I.  Haight 
in  the  November  q  issue,  would  say  that 
I  have  been  shipmate  with  large  marine 
engines  where  oil  was  used  in  the  cyl- 
inder; and  where  no  oil  was  used,  and 
could  not  observe  any  difference  in  the 
Ruining  of  the  machinery.  It  muS 
ever,  he  borne  in  mind  that  the  modern 
marine   engine   is   of   the   vertical   inverted 

having  almost  invariably 
valves  on  the  high-pressure  cylinder-, 
very  commonh  piston  valves  on  the  in- 
termediate cylinders  and  sometii 
ton  valves  on  the  low-pressure  cylinders. 
It  will  he  seen  that  the  weight  of  the 
piston  and  part  of  the  piston  rod  is  not 
carried  by  the  cylinder,  as  in  a  horizontal 
engine.  This  is  especially  true  of  an  en- 
gine having  tail  rods  to  guide  the  piston 
and  keep  it  central  in  the  cylinder.  It 
■nary  to  have  a  bucket  with  cyl- 
il  and  a  brush  to  swab  the  rods 
to  prevent  them  from  getting  hot  as  men- 
tioned by  Mr.  Haight.  It  is  often  nec- 
put  a  little  oil  in  the  low-pres- 
sure cylinder  upon  starting  up.  and  in 
many  cases  kerosene  is  used,  or  kerosene 
with  a  little  graphite  added. 
f  As  to  cutting,  it  does  not  occur,  but 
the  wearing  surfaces  take  on  a  polished, 
mirror-like  surface  instead.  The  water 
of  condensation  undoubtedly  acts,  mi  a 
certain  measure  as  a  lubricant,  as  it  is 
often  m  stand  by  the  low-pres- 

sure rod  with  a  swab  while  the  engine  is 
running  slow  to  prevent  heating,  for  the 
cylinder  is  running  under  a  vacuum  which 
prevents  water  penetrating  the  packing. 

it  the  cylinders  with 
•"  hard,  close-grained  iron,  which 
are  secured  by  being  flanged  an 
t6  the  cylinder  at  the  bottom  and  are 
made  tight  at  the  top  with  packing  and 
a  foil.  wer.  or  with  a  copper  wire  calked 
into  an  undercut  groove  which  all 
cylinder  and  liner  to  expand  lengthwise 
independently  of  each  other.  When  the 
liner  becomes  worn  so  that  it  will  not 
pay  to  rebore.  it  may  be  removed  and 
another  one  inserted  at  a  moderate  ex- 
pense. 


II      only 

Hon.     While  I   am  not  111  a 

whether   or   not   thei 

running     a     pist 

without    oil    than    there    is   in    running   the 

same   enf  .   1   think  it  i-  more 

economii  when  it 

can   be   done.      The    -mall    amount 
lion   i-  in  my  opinion  more  than   b 
by    the    purer    feed    water, 
is    condensed    and     used     for    boili 

jectionable  in  a  boiler,  hut  oil  i\i  boilers 
carrying   the   high   pn  carried 

tiled   if   pi  ssib 

without 
oil  than  to  fight  oil  ii 

could,    oi  tl  act    the 

oil.    or    filters    like    th  mon    use 

could  he  depended  on  to  separat 
from  the   feed   water,  hut   I   think  the  bet- 
ter  plan    is   to   dispense    with   the   use   of 
oil   where   poS! 

I    do   not   think   it  run   the 

mentioned  by  Mr.  Haight  with- 
out oil  in  the  cylinders.  It  is  of  the 
importance  that  the  valve-  of 
Corliss  and  similar  type-  having  releas- 
ing valve  gear  should  run  without  undue 
friction    on    the    valves. 

Aluert  T.  Row  e. 
Wctherstield,   Conn. 


Meeting   an  Emergency 


rank    and    hail 

■ 

!l  over  the  master  mechanic  came 

around  •     he   had    iht 

111    the 

.dt.   hut 

:th   him  when 

w.  i-:.  Hoi 

Torril 


ditorial,   "Emergencies   Bring  out 
the    Man."    reminds    me    of    a    <    - 
came   under  my  notice.     An   engine  used 
for   rolling-mill    work    had    the    rod    from 

rnor  sleeve  to  the  knock-off  lever 
threaded  into  brass  eyes  without  check 
nut-.  After  a  term  of  ah  ut  15  years 
the  vibration  had  worn  the  thn 
that  the  rod  pulled  out  of  one  of  the 
■  ■  iking  the  connection 
between     the     governor     and     the     cutoff 

The    engineer    was     <  ,1    the    CI 
side    of    the    engine    '  into    the 

mill  and  saw  :■■ 

than    usual.      He    turned    to    look    at    the 
crank   ami    saw 
was  speeding  up.     He  jumped  around  the 

:  linder  and  I 
the    cam    rollers,    one    in    each    hand,    un- 

' 
so   until 

15    turns    of   the    handwheel,    and 
that    COU 

when  tli  all   the 

matter,   and   thus   threw 
gine. 
The    engineer    went    to    the    car 
shop  and  got  a  pice 
right     length,     had     the     carpenti 

each  end    the  size  of  the  pins  on 


Piston  Speed  Puzzle 

November  23  issue, 
Mr  Tallmadge  a^k-  whether  it  take-  the 
same  tune  for  the  pi 

move  from  the  center  of  its 

head    end    and    hack    to   the 

center  again    a-  it   doe-  from  the  center  to 

!. -end   and   hack   to   the   center;   or 

if    not.    at    which    end    does    it    move    the 

A  brief  study  "f  the  accompanying 
sketch  will  -how  that  at  the  head  end  the 
piston  i-  moving  considerably  faster  than 
ut  the  .rank  end.  .1  />' /'  shows  the  rela- 
mnecting  rod  and  the  crank 
when    the    piston    i-    at    the    center   of    the 


DIAGRAM    of   CRANK    CIRCLE 

forward  stroke,  and  A  CD  the  same  rela- 
tion when  at  the  center  of  the  return 
stroke.  It  i-  seen  that  during  the  head- 
end cycle  the  crank  move-   from   tl 

in  at   C    to  the  position   B,  which 
is   an   angular  movement   of  les-   than    180 
while  during  the  crank-end  cycle 
from  />'  to  c'.  an  angular  move- 
ment of  more  than    1S0  degl 

nig  that  the  angular  velocity  of 
the  crank  is  uniform,  it  is  easily  seen  that 
it    will    take    less    time    for    the    crank    to 

to  B  than  from  B  to 
since  the  distance  traveled  by  the  pi 

■     ill  each   case   it   follow-  that   the 
piston  during  the  hi 
cycle    must    he    greater    than    during    the 
crank-end  cycle. 

W.   L.   Dtrand. 
I  lyn,   X.  V. 


If  a   person   will  make  a  little 

I,  he  will 

1  I    travel-   the 

Start   with  the  crosshead  at  the  crank-end 

nd    move   the   pi-ton    to   the 

.-.hen   it  will 

crank    will    not    he    in    a    vertical 

■   the  cor,- 

il  will  have  a  small  di-tance 

cr*.  hes  the  quarter. 


pi  >\\  l-.K  and  the  engineer. 


nber  jS,  1909. 


irth   of  a  turn 
m    ill.-    \  <rtic.il 
ii    take* 
1   the   return 

•  irmly,  it  take? 

the    ti r - 1    part    of    tl 

than  the  second,  but 

B,  I. 
Ithaca,  X    Y 


Manning  Boiler  Explosion 


litorial    in   the    No\ 

11  01  the 
Manning  boiler*at  I  -   Manu- 

facturing   Company,    is    the    lir-j    of    this 
since  its  intro- 
ago. 
Vou    arc    mistaken,    as    there    was    a 
similar    explosion    of    a     Manning    boiler 
--    ago,   in    Nashville,   Tenn., 
at    the    [tent    of    the    Cumberland    Elec- 
tric   Light    and     Power    Company.      The 
end    of    every    tube    let    go    in    the 
lower   tube   sheet.      The    sheet   was   bulged 
down  about  14  inches. 

(  me  man  was  badly  scudded,  two  others 
slightly,    and    the    property    damage    was 
-mall.      The   boiler    was    raised    vertically 
■ 
The  writer  was  in  the  plant  about  two 
iter    the    explosion    happ' 
am   of  the  opinion   it   was   a  case  of  low 
water,  and  not   faulty  construction  of  the 
boiler. 

11.   K.   Rockwell. 
Mount  Vernon.   111. 


The  failure  of  the  tube  sheet  of  the 
M?nning  boiler  described  in  the  issue  of 
November  9,  page  780.  justifies  my  con- 
tention that  the  tube  ends  of  all  fire-tube 
should  be  beaded  over,  and  es- 
pecially in  a  boiler  where  the  tube  ends 
.ire  exposed  t"  the  direct  action  of  the 
fire.  Flaring  the  ends  serves  the  same 
purpose  in  a  water-tube  boiler,  but  will 
not  do  in  a  fire-tube  boiler,  for  the  rea- 
son that  the  thin  projecting  ends  neces- 
sarily become  overheated,  and  in  a  very- 
short  time  lose  all  the  holding  power  they 
ever  had. 

The  experiments  made  by  the  Hartford 

company  on  the   holding   power   of  tubes. 

■  d  in  an  editorial  in   the   issue  of 

late,  arc  valuable  as  far  as  they  go, 

but  they  do  not  take  into  account  the  fact 

that  one  man  will  roll  a  tube  much  harder 

than    will    another.      It   is    quite    possible, 

and  in  fact  is  usually  the  case,  that  tubes 

are    rolled    so    hard    that    the    walls    are 

crushed   to  some   extent,  thus  embedding 

the    tube   sheet    in   a   groove,    which   adds 

elding  power,  but   to  what 

extent    this    is    done    depends    altogether 

upon  the  particular  man  doing  the  work. 


-  ■  dition  would 

gh    to    make    it    t i  14 1 1 1 . 
crush    it    at   all,   in   which 
holding   power    would   In-   vi  ry   lit'' 

ndition  1-  probably  never  realized, 

but    it    is    appt 

so    that    in    all    cases    the    ends    should    be 

beaded 

Mr.  Manning's  theory  that  the  water 
a. is  driven  away  from  the  tube  sheet  is 
quite  reasonable,  and  may  have  been  the 
cause  of  the  failure,  but  on  the  other  hand, 
it  is  practically  impossible  to  keep  the 
lower  tube  sheet  clean  in  a  boiler  of  this 
type,  and  a  very  slight  accumulation  of 
scale  and   mud  would   cause   tin-   tube  ends 

ime   overheated   to   practically   the 

-ante  extent  as  they  woidd  had  the  water 
been  driven  away  from  them.  In  either 
case,  had  the  tube  ends  been  properly 
il  is  very  unlikely  that  the  failure 
would  have  occurred. 

M.  Kf.nnett. 
Webster  Groves,  Mo 


How  Shift  Changes  Waste  Money 


Ths 


Boiler   Explosion  at  the 
Amoskeag  Mills 


The  editorial  in  the  November  9  issue, 
concerning  the  boiler  explosion  at  the 
Amoskeag  mills,  has  caused  a  somewhat 
uncomfortable  feeling  among  engineers 
and  firemen  in  these  parts,  who  are  oper- 
ating boilers  similar  in  construction  to 
the  one  that  exploded  at  Manchester, 
N.  11. 

The  conditions  are  very  much  the  same 
at  all  cotton  and  woolen  mills,  as  to  the 
excessive  load  at  starting  time  in  the 
morning,  frequently  being  as  much  as  40 
per  cent,  more  than  at  midday.  I  have 
in  mind  a  plant  where  the  boilers  are 
being  operated  at  fully  80  per  cent,  above 
their  rated  capacity,  and  burning  nearly 
30  pounds  of  coal  per  square  foot  of  grate 
per  hour.  It  is  found  necessary  to  -but 
off  the  feed  a  few  minutes  every  morning, 
the  water  level  being  in  sight  all  the  time. 
Now.  the  question  comes  up,  is  this  a 
dangerous  thing  to  do?  Are  our  boilers 
go  up  like  a  rocket  because  of 
this  practice?  And  another  question  aris- 
ing with  the  men  who  are  working  in  front 
of  these  boilers,  are  the  automatic  stokers, 
with  their  forced  blast,  more  liable  to 
cause  explosions  of  this  kind  than  hand 
firing  with  natural  draft? 

There  are  quit,  a  number  of  boilers  in 
llity  similar  to  the  one  that  ex- 
■  to  the 
tubes  not  being  beaded.  We  were  told  by 
the  designer  and  builder  that  the  tubes 
should  not  be  beaded  at  cither,  end,  and 
now  we  learn  that  all  the  tube?  at  the 
Amoskeag  are  to  be  beaded.  This  means 
new  tubes  if  the  boilers  have  run  any 
considerable  length  of  time.  What  we 
want  to  do  is  to  avoid  this  sky-rocket 
movement  of  our  boilers. 

C.  D.  Thurber. 

Biddeford.  Me. 


My    harmless    little    articles,    punted    on 
.s,    has    excited    the    kind    attention! 

■  1  A.  L  Anderson,  on  page  757.  and  Leon 

Roundy,  «>n  pagi   8 1   Power  and   The 

1  ngineer.     1  agree  with  these  gentlemen 

in  the  advisability  of  paying  firemen 
liberally.  In  fact,  I  have  taken  tin  poSH 
tii  111.  in  print  and  elsewhere,  that  lire- 
men  should  be  paid  more  than  stationary 
i  .  I  also  believe  that  a  fireman 
should  not  be  called  upon  to  handle  mi  re 
than  from  1000  to  [200  pounds  of  bitumi- 
nous  '-".il  per  hour,  on  a  common  grate, 
rli  manj   in emen  handle  more  than 

twice  that  ami  lint.  In  other  words,  it 
pa)  to  have  firemen  underworked,  so 
that  they  can  gi\e  proper  attention  td 
their  duties  and  produce  desired  ecoflg 
Omies.  Again,  I  am  an  advocate  of  three 
shifts  where  plants  operate  continuously. 
Having    now    stated    my    views,    which 

really  agree  with  those  of  your  other 
correspondents,  I  desire  to  add  that  my 
article  was  prepared  for  clients  who  at- 
tend to  the  wage  matter  without  my  ad- 
vice. 1  might  add  that  in  plants  with 
three  shifts  I  have  experienced  the  diffi- 
culties complained  of  in  my  article, 
namely,  that  the  firemen  rush  out  as  soon 
as  possible  and  that  the  fires  are  neglected 
for  a  period  of  at  least  30  minutes  at 
each  shift  change. 

J.  M.  Whitham. 
Philadelphia,  Penn. 


Since  the  article  by  J.  11.  Whitham 
under  the  above  heading  appeared.  Sep- 
tember .>i  issue,  I  have  followed  the  dis- 
cussion with  growing  interest.  The  replies 
tn  Mr.  Whitham's  article  are  alone  suffi- 
cient evidence  that  there  is  not  near  so 
much  coal  wasted  as  he  would  have  us 
believe. 

The  12-hour  shift  in  any  plant  of  con- 
sequence is  one  of  the  greatest  grinds  with 
which  men  are  burdened,  but  it  is  en- 
couraging to  note  that  many  plant  man- 
agers know  that  the  eight-hour  shift  is 
a   decided   money   maker   and   saver. 

There  are  some  small  plants  operating 
under  s,,me  conditions  wdiere  the  12-hour 
shift  does  not  work  any  serious  hardship 
or  loss;  for  instance,  a  too-  to  300-horse- 
power  plant  where  the  engineer  or  fireman 
can  -it  down  for  from  one  to  three  hours 
or  even  more  during  the  day. 

A  1000-horsepower  plant  would  hardly 
be  for  street-railway  service,  and  that  is 
about  the  only  class  of  plant  that  consumes 
more  power  at  time  of  changing  shifts. 
C  itton  and  woolen  mills  might  be  a  good 
example  of  a  1000-horsepower  plant,  and 
12-lmur  shift,  but  there  we  find  a  decidedly 
high  class  of  firing,  and  in  many  cases  the 
use  of  mechanical  stokers.  In  the  great 
majority  of  cases  there  is  plenty  of  boiler 
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capacity,  ami  there  is  no  need  of  a  whole- 
pale  dumping  of  coal  into  the  furnace. 

r   point   which   seems   sti 
me  is  that  any  concern  could  make  monej 
by   allowing    an    engineer   or   chi 
department  to  keep  such  men,  who  waste' 

ncv    in   o  >al   than   their   « 
would  :ir>t  give  my  chief  enf 
reminder  that  mey,  and  if  the 

lircm™  had  t"  shovel  ami  heai 
twelve  hours  per  day  ami  were  dead  tired 
at  night,  as  most  of  them  are.  I  would 
change  to  the  eight-hour  shift  and  see  it 
the  coal  cost  would  not  he  a  great  deal 
less. 

I..  Eakle  Brown. 
Roundup.  Mont. 


A    Centrifugal    Pump    Puzzle 


In   the   issue   of   November   _\   appeared 

a   short   article   by    A.    I.    Haight    on    the 

ubject,  in  which  he  wished  to  know 

how     much     water    a     certain     centrifugal 

pump  will  pump. 

I  made  a  tew  calculati  ins  in  regard  to 
this  problem  in  trying  to  determine  how 
big  the  diameter  of  the  casing  was.  This 
n  is  not  given  in  his  igure,  and 
Recording  to  my  calculations,  which  are 
given  below,  this  pump  will  not  rai 
to  the  high',  given  in  the  pn 

Kent's  handbook  states  that  the  lift 
of  a  centrifugal  pump  depends  on  the 
tangential  velocity  of  the  circumference 
of  the  pump,  every  tangential  velocity 
giving  a  constant  hight  of  lift,  whether  the 
pump  is  large  or  small.  It  is  also  stated 
in  an  article  in  the  same  issue  of  Power, 
by  Paul  Nettmann,  that  this  relation  be- 
tween hight  of  lift  and  circumference 
velocity  is  true.  This  article  happens  to 
be  directly  below  the  one  of  Mr.  Haight's. 
Kent  gives  (page  607 )  as  a  general  for- 
mula that  the  velocity  of  the  circumfer- 
a  pump  to  raise  water  to  a  cer- 
tain hight  is 


V  =  550  +  500  VHight  of  Lift. 
Apply  this  formula  to  the  problem  stated 
by  Mr.   Haight;   for  a  lift  of  24  feet  we 
have 

V  =  550  +  500  V  24  =   3000 

feet  per  minute. 

The  circumference  of  the  pump  meas- 
ured on  the  inside  should  be.  at  350  revo- 
lutions per  minute.  3000  divided  by  350, 
which  equals  8.57  feet.  Solving  for  the 
diameter  of  the  pump  we  find  the  diameter 
is  equal  to  2.73  feet,  or  32^  inches.  It 
is  clear  that  this  size  pump  could  not  have 
runners  only  10  inches  long,  for  if  the  run- 
ners were  straight  and  had  no  curve  the 
maximum  diameter  would  be  the  length 
of  two  runners,  plus  the  diameter  of  the 
shaft,  which  equals  22j4  inches  in  this 
case. 


1   would  like  to  kn 

of  the  runner  wheel   i-  in 

since,  in  the  drawing,  the  rutin., 

out    to    the    inside    dii 

of  the  pump,  as  stated   l>\    Mr.    Haight,   the 

problem 
Madison,  Wis. 

A  centrifugal  pump  will  do  hctti 
and   with   lcs>  attention  and   cxpi 

nners   than   a   reciprocating   pump. 
I     have     forced    war  1  ;     inches 

with    a    centrifugal,    the    vacuum    b 
inches  and  the  lilt    IS    feet. 

To  pump  water  up  over  50  feet  a  two- 
stage  pump  will,  in  my  opinion,  give  -at 

isfactory  service.  The  suction  pipe  must 
be  perfectly  air  tight  and  the  shorter  the 
better.      I     have    ray    condenser  vacuum 

pump  connected  below  the  check  valves 
and  discharge  pipe,  and  use  this  pump  to 
start    the    centrifugal    pump. 

Thomas   GORDON. 
Cheyenne,   Wyi  1. 


Stress  on  Cylinder  Head  Bolts 


In  the  November  1(1  number,  p 
Otto    Johnson    submits    an    illustration    of 
a  spring  balance,  which    I   think   unfair  be- 
cause    it     does    not     truly     represent     the 
conditions. 

Of  course  it  is  undisputable  that  if  two 
or  more  weights  were  hung  on  t'  ■ 
of  a  spring  balance  the   total   weight   indi- 
cated   would    be    the    sum 
weights,  but  that  is  no  representation  of 
the  case. 

I  would  suggest  taking  a  light-weight 
basket  or  pail  and  secure  it  to  tin-  floor 
by  a  strong  cord  that  is  long  enough  to 
reach  up  2  or  3  feet  from  the  tloor,  and 
take  the  spring  balance  and  hook  it  into 
the  bail  and  draw  upward  until  a  tension 
or  stress  of  say  10  pounds  is  indicated 
on  the  scale.  This  stress  is.  of 
exerted,  between  the  force  lifting  the 
spring  balance  and  the  floor,  thn  ugh  the 
empty  basket  or  pail  and  stro;,L 
and  is  identical  with  the  stress  on  the 
bolts  exerted  by  the  nuts  when  tightened 
up  agai  der. 

Now  it  will  be  found  that  we  can  put 
approximately  10  pounds  of  weight  into 
our  basket  or  pail  without  exerting  any 
further  tension  on  the  spring  balance, 
and.  in  fact,  in  order  I  the  ten- 

sion on  the  balance  by  adding  weight   we 
must   put    in   more   than    [1 

The   weight   so   added   t< 
identical    to    the    pr> 

within  the  cylinder. 

Therefore  thei 
on  the  cylinder-head  '  the  total 

stress    exerted    by    tl  1 
than  the  total  stress  exerted  by  the  nuts. 
Charlfs  F.  Clark. 

Hartwick,  X.  V. 


Pound  in   an    Ft 

heading 

It       is 

thai  the  engim 

■ 
"knocks    horribl)  "      Iron,   this    I    assume 
that    when    under    steam    thi 
ates  with    1   reason:,!. I. 

It    is   further   state, I   that    "it    is  the  opinion 
■  Irivi  11 

downward  against  th<   guii  ■ 

ward    stroke" 

1   d"  tin-  could   bi 

-hoe    will    be    held     under 
I 
it-   own    weight,   when    the   engine   is    run- 
ning   with    steam    shut    off.      When   the   en 
gine.   running   under,   is   under   -team,  then 
during     the     stroke     the     crosshead     bears 
against   the   top   guide,   except    whi 
ing   the   centers,   when   it   will   drop 
bottom    guide. 

If  the  angle  which  the  connecting  rod 
forms  with  the  piston  rod  when  the  en- 
gine crank  is  approaching  and  when  on 
the  quarters,   is   noted,   and 

-n   them,  it   will   be 

seen    why    this    js    ., ,       This    is   win    an    en 
gine   running   under  must   b 
adjusted    in    the    guides    than    one    running 
over.     If  the  pound  were  in  the  CTi 

tdjustment,  then,  as  stated, 
the  trouble  would  be  more  pronounced 
when  under  steam,  than  when  running 
with    throttle    1 

if  the  trouble  was  due  to  loose 
wristpin  lira-v-.  as  stated,  the  trouble 
would  be  more  pronounced  wlfen  the  en 
gine  is  under  load  than  when  steam  is 
shut  off.  because  the  lost  motion  would, 
in  that  case,  be  taken  up  with 
shock. 

I    won  •    likely 

causes   would  be  that   the  clearance  is  not 
properly  equalized,  and  this  could  b 
determined,    and    corrected    by    setting    the 
pi-ton     rod     further     into    or    out     of    the 

er  isshead. 

I    have   two   high-speed    Atlas    1 
with   balanced   valves,  in   which  the  valves 
slam    badly    when    shutting    down,   but    this 
slamming    of    the    valve    i~     easily     dislin- 

from  a  pound  in  the  connections 
from  piston  to  crank.  The  slamming  of 
the    valve-    is    caused    by    the    engine   being 

I    into    a    COmp 
steam    is    shut    off.    and    the    com; 

,id    the 
•     it    by 
-trong    springs,    seats    it    with    a    slam    as 
soon  as  the  engine  pi 
of  its   stroke,   or  the 

tion  whei 

1  he  cylinder  en  this 

slamming,    but    can    hardly    prevent    it.    as 

for   tli-  air. 

William   Wksterfield. 
Lincoln.    Neb. 
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Shop   Tests    of    the    Wcstinghouse 
Double    Zone  Gas  Produ. 

had    in 

lucer  of   til. 

le   fuels. 

ahontas 
1     trials    were 

nted   in 
ins  before  the 
I 

Mechanical  Table   1 

:  by   Mr. 


r  Mil  1.  ..      Mil     DATA 


Lb 

Im-luding 

Standby 

Sq.Ft. 
per  1 1  r. « 

1  1  1  1.  Consi  uption. 

Per  Mr. 

Max. 

n  I'.-ini. 

.-HE.' 

1  IroSS." 

Not.' 

Net. 

5.003 

1.-.1  0 

160.8 

15.2 

2.3 

2.3 

3.33 

3.33 

194 

19    1 

1    59 

181.  1 

JUT 

is    1 

1    i;i, 

27,157 

222     . 

16. S 

1   39 

1   i  9 

2  ill 

1    7:i 

1 

202 

1    24 

1.08 

1  a 

1.56 

1,849 

104.2 

111    1 

1   37 

2  0 

J 

1 J .  6 

1    25 

1    M 

K 

13.3 

1    7.1 

1. 

1 19   1 

1  1  11 

1     12 

M 

.... 

N 

27 . 2 

1.80                                    2  81 
This  stani  bj   rate  applies   to   previous  testa. 
Standb]    rate  reduced    bj    reducing   upilruft 

on  in.- 

G 

10.0 

•Fron  ''ins  '"' 

Vmencan 

Engineers, 


1  Based  on  area  al  lei  el  of  green  fuel. 
■Including  standbi 
■Standby  fuel  de  I 
'Based  01 


generatoi  - 


TABLE    I.     SCHEDULE  OF  TESTS. 


Load   ok 
Prodi  i  eb. 

Fuel. 

lion.      11 
Hours. 

B  11  P 

Max 

Remarks. 

1908. 
\          I      _•      1    So    Un.  lignite. 
B          1 

■ 

|.         7-11                          '-•!> 

Eb  

1    19    Pittsburgh 

c.        10   12    19    Pin -burgh 

11       11-9-14    Pittsburgh 

I         6     1     -'    Pocahoi 

J         6 
K         6 
L         6-  7-  9  V 

| 
N          7 

51 1 

168 

461 

18 
18 
72 

12 

11 

24 
10 

10 

Standby 

Standby 

10 

221 

24 
24 

-■1 
24 

.'I 

1217 

• 
158.5 
170  B 

75.6 

101    1 

150 
128 

157   -' 

156  9 
129 

206 
190.7 

204' 
135 

0 
Cont  inuous  test.         • 
Intermittent  test. 
Intermittent  test. 

tesl 
isted 
( 1  hr.  oniv  in  24-hr.  day. 
tesl  and  capacity 
test 
Continuous  tesl 

Continuou 
Continuou 
Conl  inui  iu 
Continuou 

Continue 

TABLE   2.     T}  PIC  M. 

PROXIMATE    AN  M  ySl  B   "1     1  I  ELS  TESTED 

Class  of  Fuel. 

Volatile. 

Carbon. 

Ash. 

Sulphur. 

B.t.U. 
per  Pound 

B.t.u. 

per  Pound 

Dry. 

' 

38   i" 

24   08 

1   39 

10  54 

34    11 

16  01 

17   86 
12  22 

7  1   28 

3  50 

7  37 

8  61 

6.77 

8.32 

1   05 

n  57 
1.29 

6.410 

9    ,89 

7. '.17  1 

13,983 

10,340 

ii    

10    03 

Biiumirn.       » 
nin  of  mine 

Semi-bir 

13,590 
14,170 

Bibbins'  paper,  and  Table  2  gives  the 
proximate  analyses  of  the  fuels  referred 
in  in  Table  i,  as  well  as  of  the  meadow 
peat  used   in   unreported   tests. 

In  the  test  with  Texas  lignite  an  im- 
portant fact  was  brought  out.  which  has 
especially  puzzled  theorists  for  some 
time,  viz:  That  with  a  poor  fuel  the  rate 
of  combustion  can  be  increased  suffi- 
ciently to  permit  the  same  rating  of  the 
producer  as  with  better  fuel.  This  re- 
moves a  heavy  restraint  on  the  develop- 
ment of  producers  for  the  enormous 
lignite  fields  of  Texas.  Wyi  ming,  Colo- 
rado. Montana  and  the  Pacific  States.  In 
test  N,  Table  3,  a  charging  rate  of  -'7.2 
pounds  per  square  foot  per  hour  was 
maintained  with  Texas  lignites  and  15 
pounds  with  Pocahontas,  both  at  150 
horsepower  load ;  with  Pittsburg  run-of- 
mine  it  was   slightly   higher    (tS.i). 

In  heat  value  the  gas  is  not  high;  bun 
mure  important,  it  is  fairly  uniform,  as 
shown  by  the  typical  log.  Figs.  1.  2  and 
,•>.  The  heat  value  seems  to  hear  a  cen 
tain  relation  to  the  fuel-bed  temperature 
It  is  found  that  if  a  certain  temperature 
(about  1000  degrees)  of  the  gas  off-take 
i-  exceeded;  thi  excessive  combustion  re- 
duces the  quality  of  the  gas.  With  proper 
adjustment   of  vapor   and   air   supply    thi 
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LOG    ON    LAST   PAY    OF    2I-H0UR   RUN 
ON    POCAHONTAS   COAL 


FIG.  2.    LOG  AT  BEGINNING  OF  RUN  OF  TEXAS 
LIGNITE 


LOG    AT   END    OF    II4-HOUR    RUN 
ON    TEXAS    LIGNITE 
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temperatures  may   readily  be  kepi   below 
this  point,  especially  with  lignites 

The  tests  of  ibis  producer,  according 
to  Mr.  Bibbins,  show  that  a  higher  en- 
gine   c<  mpression    than    usual    is   permis- 


the  complete  absenct  ind  high 

temperatures.  plain]}    -hows 

tin-    latter    to    be    tl  clinker 

troubles,      rhc   fuel  bed  normally  grades 

from    small    ash    al    the  bottom   through 


1  IB]  1 

'VI   \ 

Cu  Fl    pi  ' 
lit  BO  De« 

i'ii  Ft. 

1 

Max   tot  1 

Cu  it    pei 

TVs!  . 

1  Dcorract'd. 

In    H| 

Hi 

A 

2  18,900 

8,500 

47.7 

102 

B 

3,873,000 

12,400 

16,700 

1111    1 

1  is    J 

' 

1,812,200 

16,210 

89  3 

102    1 

113  s 

D 

21,500 

88   2 

1111  9 

110  7 

E 

111 

11 

17,815 

21,511 

111.4 

K 

11 9 

L09  7 

1. 

[20    8 

11.'  2 

M 

891.300 

11,933 

:,1   3 

lis   7 

I117    s 

N 

15,500 

is  05 

129   7 

lis   7.'. 

TABLE  5.     TYPICAL  GAS    VNALYS1  S. 


Fuel.  H, 

in  lignite '  17.4 

lo  lignite 17.6 

Ill 


<'ll. 


N. 


56.6 
64    1 


siblc  and  that  as  much  as  20  per  cent,  of 
hydrogen  does  nol  necessarily  interfere 
with  operation,  The  producer  showed 
a  full-load  efficiency  of  about  70  per  cent.. 
on  the  basis  of  "low"  beat  value  and  about 
77';  on  the  basis  of  "high"  heat.  The 
efficiency  varied  only  10  per  cent, 
ut  its  normal  load  range. 
After    the    first    year's    period    of    tests. 


green  coal  at  the  top.  With 
proper  handling,  clinker-  may  be  entirely 
avoided.  For  example,  Tabli  7  shows  a 
screen  test  of  coal  and  ash  at  thi  West- 
ern Chemical  Works,  Denver,  where  two 
of  these   producers   art-   in 

An    examination    of    a    long    gas    main 
and    the    engine    valves,   after   ti 

iwed    no    deposits    of    tar    either 


tauce   ihr"iigh   a    month's   run    in- 
-lightly   more   than    '      inch,       The 
I    -kill    in    handling    this    producer 
i<   required  in  studying  thi 

h    must 
be    handled    di  results. 

With     friable  t    well    enough 

alone"   rule   is   particular!}    applicable,  as 
the  resistance  of  the  bed  n 
increased  b)   too  much  poking. 

In  the  discus-ion  which  followed  the 
reading  of  Mr.  I'.ibbins'  paper.  Prof,  K. 
11.    Fernald    said    that     the     government 

which  he  has  had  char. 
demonstrated  the  practicability 
fying  almost  any  varict)  and  grade  of 
recognized  fuels  without  any  change  in 
ign  of  the  producer,  but  it  is 
questionable  whether  such  practice  would 
yield  the  best  efficiency  in  all  case-.  He 
thought  that  it  would  be  b 

rs    1"    handle    a    limited    range    of 

hanging    the    design    for    widely 

different  fuels.  Fuels  varying  widely  in 
ition  require  different  treatment 
in  the  producer  to  avoid  clinkers  and  get 
the  best  efficiency.  Regarding  the  ques- 
tion of  tar  in  the  gas,  Mr.  Fernald  said 
that  his  experience  with  a  pro-! 
different  design  from  the  Wcstil 
apparatus  was  that  tar-free  gas  could  be 
I  from  the  majority  of  coals,  but 
it  was  impossible  with  some  varieties,  and 
he    rather   questioned     the     feasibility     of 


Gu  Mixing  FfoaJer 


!.. GmWmUt 

■  rcF.K    PLANT 
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this   plant  was   dismantled    for   examina-  near  or  distant   from  the  produci  tting   tar-free   gas    from   all   gra 

tion.     The  gasification   of   182.472  pounds  eating  the  complete  fixation  of  the  vola-  fuel    in    any    one    type    of   producer.      In 

of  fuel  showed  no  perceptible  effect  upon  tiles.     All  condensibles  are  removed  in  a  conclusion,    he    expressed    the    conviction 

the  condition   of  the   producer,   the  walls  static    washer,    the    cells    of    which    seem  that,  considering  the  fuel  resources  of  the 

'  'ig   practically   intact.      This    is   due   to  to   clear   themselves   automatically   of  the  country.                             keep    the    price   of 


iio6 

developed    from    fad    down    to   .1 
I    which 
warrant 

he  very 

the  large 
■    imd    in 
•nitry. 
W     1 !     ■ 
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Adaptability    of  Chain  Grate 

Stokers    to    Fluctuating 

Loads 

By  T.  A.   Marsh 


A  common  argument  against  automatic 

stokers,   particularly   chain   grates,    is   that 
they  arc  impractical   in  plants  where  there 


TABLE  6      CHAB  \'   I  I  RISTICS 

•HAL    CO.. 

■  1     LION1 
Denver. 

1  i:  GAS 

lb  a  Vu 

Impi  i 

at  ions. 

Min 

No   of 

at  ions. 

Max. 

Mm 

Average. 

• 
■ 

4-17-09 

■ 
• 
• 

• 
4-26-09 

■ 

1-80  09 
5-  1-09 
5-  2-09 
5-  3-09 
5-  4-09 

3 

i 
i 

i 

3 

•  2 

3 

1 

4 
4 
3 
3 
3 

a 

1 
1 
3 
2 

129  6 

11..    1 
134  0 

117    s 
L30  n 
129  0 

111    6 
131  0 

112.4 
113   T 
106.1 

111.0 

121    0 
113  7 

111    7 

l  m  0 
in  n 
123    1 

127   0 
136.0 

123  0 
118  3 
131    1 

122  0 

113.2 
122  0 

1 1 5  S 
1  19  5 

l.'l    _> 
117    g 
1117 
121   n 
126.0 

US   7 
125  0 
120    i 

L28  5 

4 

6 

3 
4 

3 

3 
3 

3 

3 

3 
3 
3 

3 
3 

3 
3 

o  0290 

0.0617 

0.0667 
0.0264 
ii  0204 
ii  0198 

ii  0288 
0.0064 

188 

n  0172 

n  0587 
ii  0328 

0.01567 

' is 

ii  0113 

I£ 

0.0036 

II     MM  |(l 

0.0026 
ii  0059 

0  0066 
n  0218 
ii  0340 
0.0067 
0.0735 

0.0213 

0  0284 

'1  0231 
ii  0184 
o  IU14 
i>  0124 
i>  0247 

!6 

0 . 0033 
ii  0051 

,       0     ■I"!.. 

■  i  0033 
0.0053 

n  0179 

56 

0.0073 

0.0123 
ii  0304 
ii  046  ; 
0.0205 
0.1381 

Average. 

121.2 

0.02227 

TABLE  7.     SCREEN    rESTS     FUEL   AND 
Wi— V.'l:  I  BERN    ci'I.ORADO 

LIGNITE. 
WmaiEKji  Chemical  Co.,  Denver. 


Coal. 

Ash. 

i  inch 
,',  inch 
Through  A  inch 

or  cent . 
234  p» 

i  cent. 

23.5  per  cent. 
33.0  per  cent. 
43.5  per  cent. 

100  per  cent. 

100  per  cent. 

Samples  represent  about  one  bushel  o(  material 
<lown  taken  from  stock  pile. 


that  continuous  agitation  of  the  fuel  bed 
isary   to   prevent   the   formation   of 
clinkers.     He   also   thought   that   the  bal- 
anced draft   required   by   the   doubl 
producer  was  .id vantage  and 

cited  an  instance  of  shutdown  caused 
by  abnormal  departure  from  the  proper 
draft  balance. 

H.  F.  Smith  said  that  he  had  found 
no  difficulty  in  producing  tar-free  gas 
continuously  from  widely  different  grades 
of  bituminous  coal  so  long  as  the  pro- 
ducer had  skilful  attention,  but  it  was 
ble  to  do  so  in  the  ordinary  power 
plant  or  factory  because  the  requisite 
grade  of  intelligence  was  not  to  be  found 
in  the  class  of  attendant  commonly  put 
in  charge  of  a  producer.  He  had  there- 
fere  concluded  that  in  order  to  meet 
commercial  conditions  it  was  necessary 
to  provide  means  for  taking  care  of  the 
tar  between  the  producer  and  the  engine. 


are  sudden  demands  for  steam,  for  the 
reason  that  it  is  generally  supposed  that 
a  sudden  peak  cannot  be  readily  picked 
up  with  stoker  tiring.  However,  if  the 
boiler  capacity  is  ample,  the  draft  suit- 
able and  readily  controlled,  there  is  no 
n  as  to  the  ability  of  chain  grates 
to  handle  the  most  sudden  peaks  that 
occur   in    power   stations. 

The  writer  has  had  extensive  experi- 
ence in  determining  the  most  suitable 
method  of  handling  boiler  loads  and  has 
been  fortunate  enough  to  have  the  op- 
portunity to  conduct  a  test  under  a  condi- 
tion of  fluctuating  load  which  in  some 
presents  the  possibilities  of 
chain-grate  firing. 

The  test  referred  to  was  made  on  two 
264-horsepower  Babcock  &  Wilcox  water- 
tube  boilers,  each  served  by  Green  chain 
grates,  having  an  area  of  58.5  square  feet. 
The  ratio  of  grate  surface  to  heating  sur- 
face was  1:45.  The  draft  obtainable  in 
the  furnace  when  the  grate  was  uniformly 
covered  with  a  6-inch  fuel  bed  was 
0.35  inch,  and  was  readily  controlled  by 
means  of  a  damper  rod  having  positive 
adjustment.  With  these  conditions,  and 
with  a  fuel  known  as  Pittsburg  screen- 
24-hour  evaporative  test  was  made, 
carrying  the  usual  station  load. 

The  test  was  commenced  at  five  o'clock 
in  the  evening,  and  since  a  large  part  of 
the  load  was  power  furnished  to  factories 
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and  lights  used  in  office  buildings,  the 
load  dropped  off  steadily  until  11  p.m., 
when  a  minimum  of  107  boiler  horse- 
power was  readied.  This  condition  con- 
tinued until  3  a.m..  from  which  time  until 
6  a.m.  the  horsepower  increased 
being  six  times  the  capacity  carried  at 
three  o'clock. 

This  very  extremely  fluctuating  load 
was  carried  with  a  combined  efficiency 
(item  73.  A.  S.  M.  E.  code)  of  65  per 
cent,  for  the  entire  test.  The  performance! 
of  the  boiler  varied  from  the  minimum 
of  80  per  cent,  under  rating  to  39  per* 
nut.  over  rating,  and  ibis  was  done  with- 
out the  boilers  popping  off,  or  the  steam 
pressure  dropping  more  than  15  pounds 
below  the  popping-off  point.  The  ac- 
d  mpanying  chart  is  a  graphical  repre- 
sentation of  the  boiler  horsepower  de- 
veloped, and  by  reference  thereto  the  ex- 
treme suddenness  of  the  steam  demand 
will  be   realized. 
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DIAGRAM     OF    A     CHAIN    GRATE    WITH 
FLUCTUATING    LOAD 

This  performance  is  not  phenomenal, 
except  perhaps  as  regards  economy,  as 
there  are  doubtless  many  chain-grate  in- 
stallations having  live-steam  loads,  such 
as  are  encountered  in  breweries,  sugar 
refineries  and  starch  factories,  that  are 
called  upon  to  carry  still  more  extreme 
peaks,  and  this  is  accomplished  very 
readily  by  keeping  sufficient  grate  sur- 
face covered  with  ignited  fuel,  but  with 
the  damper  closed  to  such  a  point  that 
practically  no  combustion  (and  neces- 
sarily no  steam  generation)  occurs.  Then, 
as  steam  is  required,  the  damper  is 
gradually  opened,  and  the  demand  thus 
met. 

With  hoiler  settings  having  the  usual 
ratios,  and  with  draft  as  ordinarily  found, 
it  is  possible  to  raise  a  boiler  from  its 
hanked  condition  of  "no  rating"  to  its 
full-rated  horsepower  in  an  interval  of 
from  30  to  45  minutes. 
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The  Kansas  City  Boiler  Explosion 


On   December  6,   a   boiler  explo 
a   modern   six-storj    building   on    Broad- 
tray,  i"  Kansas  City,  killing  two  1 
right,  seriously  injuring  four  oth 
causing  .1  verj    serious  property  damage. 
In   fact,   11   i*  not   sure  that   the  building 
will  not  have  to  be  demolished.     Our  in- 
extremely    meager,    the   ac- 
raphs    conveying    all 
that   wi   as  yet  know  about   the  ' 

iries    have   been 
ami  we  arc  in  hopes  to  have  something 
further  to  offer  later. 
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An  EJaborate   Blowotf    Tank 
u   J.   Dixon 

The   elaborately  equipped   Mow-off  tank 
d    in    the    accompanying    sketch 
i   refine- 
ment in  the  kind.     This  tank 
feet   in  diameter,  lias 
Is,    and    is    used 
with   a   plant  of  live  boilers 
in  a  public  building. 
The   water   blown    from   the   boilers   is 
the    lank    by   a   .vinch    main 
pipe  which  enters  through  the  top 
of  the  shell  at  a  point  about   4  feet   dis- 
tant  from  the  convex   head,  and  extends 
-I    inside    the   tank    to   within    10 
the  shell.     The 
water    issues    from    the    tank    through    an 


In  order  that   the  vapor  with   which  the 
upper    part    of    the    tank    must    nei 

when  blowing  down  under  full 

boiler  pressure,  may  be  ci  ndensed  quickly, 

ip, ,  suppli  '       old  water 

from    the    city    main,    and    perforated    to 

create  a  spray,  longitudinally 

about  6  inches   iron:   I  the   shell. 

:  tiier  precaution   against   the  ac- 
cumulation  of   steam,   a   4-inch    b 
communicating   with   bi  th    the    tank    and 
catchbasin,  rises  to  the  roof  of  <■ 
ing   and    affords   a    means    of   escape    for 
any  vapor   remaining  uncondi  1 

The  water  of  condensation  drained 
from  engine  and  steam-pump  cylinders, 
exhaust  mains,  and  similar  apparatus 
under  low  pressure,  flows  by  gravity  10  a 
small  receiving  tank,  whence  it  is  dis- 
]  int..  the  blowoff  lank  by  a  2' jX 
nch  steam  pump,  the  inlet  being  a 


AX     ELABORATE    BLOWOFF     TANK 


opening  in  the  center  of  the  concave  head, 
and  is  discharged  into  the  sewer  catch- 
ha-in  by  a  .t-inch  pipe.  This  arrangement 
of  the  inlet  and  out!  -  ires  the 

tank  remaining  half  full  of  water  after 
each  blowdown,  and  this  water,  which 
becomes  cool  in  the  interim,  is  all  that 
is  supposed  to  pass  into  the  catchbasin 
at  the  next  blowdown,  the  idea  involved 
being  the  displacement  of  the  co 
already  in  the  tank  by  the  hot  water 
blown  in  from  the  boilers.  Tt  would  ap- 
pear, however,  that  the  advantage  of  a 
comparatively  cool  discharge  into  the 
sewer  would  come  much  nearer  to  being 
realized  if  the  inlet  pipe  were  to  ter- 
minate in  the  connection  to  the  top  part 
of  the  shell,  instead  of  dropping  inside, 
and  the  outlet  pipe  were  likewise  to  con- 
nect with  the  shell  on  top,  but  with  a 
continuation  inward,  so  as  to  bring  the 
outlet  orifice  about  6  inches  from  the  bot- 
tom of  the  shell. 


few  inches  above  the  center  of  the  con- 
vex head. 

A  bypass  for  emptying  the  boilers  di- 
rectly  into  the  catchbasin.  should  occasion 
arise  for  cutting  the  tank  out  of  -ir\irc. 
is  also  provided.  Referring  to  the  sketch, 
it  is  seen  that  by  closing  the  angle  valve 
in  the  branch  from  the  blow-off  main  to 
the  tank,  and  also  the  valve  A  in  the  dis- 
charge pipe  from  the  tank  to  the  catch- 
basin, the  tank  may  In-  isolated  from  the 
-ystem  ;  then  by  opening  the  valve 
B,  direct  communication  is  established 
between  the  blowoff  main  and  the  catch- 
basin. 

The  special  feature  of  this  blow-off  out- 
fit, however,  which  confers  upon  it  a 
unique  place  amonir  similar  devices,  is 
that  the  tank  is  designed  to  enact  the 
function  of  a  feed- water  heater,  provision 
being  made  in  its  construction  for  absorp- 
tion of  the  heat  available  from  the  high 
temperature  of  the   contents  of  the  tank 


during     the     brief     intervals     of    blowing 
down,  and  likewise  of  the    ■omparatively 
quential  quantity  of  heat  supplied 
by   the    low  pressure   drains. 

I  hi-    detail    in    the    w  orkine,    of    the    ap 

paratus  is  obtained  by  connecting  the 
.•'.■■inch  line  of  pipe  which  supplies  the 
water   for  boili  coil  of  brass 

pipe  of  corresponding  size,  suspended  in 
the  horizontal  plane  through  the  axis  of 
the  shell,   the   point  of  connection   being 

ole  of  the  tank  and  a  few  inches 
fl'Om  the  convex  head,  the  water  emerg- 
again  and  passing  to 
the  regular  feed-water  heater  through  a 
■'.inch  pipe  connected  adjacent  to  the 
inlet  pipe.  The  details  of  construction  are 
Ml    shown    in    the    sketch. 


The  St.  Louis  Boiler  Ordinance 


The  present  boiler  ordinance  of  the 
city  of  St.  Louis,  leaves  the  stipulation  of 
pressure  entirely  to  the  boiler  inspector. 
Some  time  ago  a  new  inspector  attempted 
to  enforce  a  chronologically  graduated 
factor  of  safety,  and  because  it  was  not 
correct  there  went  up  a  howl  from  the 
steam  users.  The  inspector,  Mr.  Tyrrell, 
resigned  his  office  and  the  mayor  ap- 
pointed a  new  man,  but  the  council  re- 
fused to  confirm  him  so  that  there  i-  at 
the  present  time  Mr.  Reid  trying  to  get 
into  the  office  and  cannot  and  Mr.  Tyrrell 
trying  to  get  out  of  the  office  and  cannot. 
And  now  comes  Councilman  Schulz  with 
an  ordinance  to  do  away  with  the  office 
of  Smoke  Inspector  and  to  combine  the 
office  with  that  of  the  Boiler  Inspector, 
to  raise  the  salary  of  the  consolidated 
office  to  $3000  per  year  and  to  put  it 
under  the  control  of  the  Board  of  Public 
Improvement.  This  plan  at  the  time  of 
cur  latest  advices  was  still  under  ad- 
visement. 


The  Great  Northern  Railroad  Company 
has  almost  completed  a  power  plant  at 
Chiwaukum,  in  the  Tumwater  canon, 
where  it  will  develop  10.000  horsepower 
with  which  to  operate  trains  through  the 
Cascade  tunnel.  There  are  yet  great  un- 
developed power  possibilities  along  the 
river,  probably  more  than  can  be  utilized 
nv   years  to  come. 

There  still  remain  opportunities  to  de- 
velop power  along  the  lower  Colville 
river,  some  of  which  are  now  in  use. 
Large  power  installations  have  also  been 
made  along  important  streams  in  other 
parts  of  the  State,  particularly  west  of 
the  Cascades. 

West  of  Puget  sound,  where  the 
Olympic  mountains,  with  snow-capped 
peaks  and  heavy  precipitation  (100  inches 
a  year),  feed  many  small  streams  and 
rivers  mostly  within  the  national  forests, 
some  of  the  streams  fall  several  thou- 
sand feet  in  their  rush  to  the  ocean,  af- 
fording many  opportunities  for  power  de- 
velopment. 
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Design  of   Engine   to   Produce 
Uniform  Torque 


To  everyone  familial  with  the  shape 
ami  meaning  of  a  steam-engine  indicator 

diagram,    it    i>    evident    that    the    thrust 
given   tu  the   piston,   bj    the   steam,   varies 
considerably  throughout  the  stroke.   I'm 
ins  admission,  the  pressure  is  maximum: 
toff,   the   pressure   gradually    tails 
ami  finally  becomes  negative  at  the  end 
of   the    stroke,    because    the    steam    at    the 
other    side    of    the    piston    is    being 
pressed.      It   the   engine   has  only   one   cyl- 
inder, it  is  evident  that  this  varvn: 
on  the  pi-ton  produces  a  fluctuating  tuni- 
ng force  at  the  crank  pin.     At  thi 
fling   of   the    stroke    the    force    urging    the 
piston    forward    is    high,    hut     thi 
biding    to    turn    the    crank,    or    the    tan- 
gential   force,    is    extremely    low.    as    the 
crank  is  onlj    -lightly  off  center  and  most 
jf  the  thrust  given  by  the  pist.  >n  is  expended 
in   pushing   directly   against   the   bearings. 
These    changes    in    tangential    effort    tend 
to   vary   the   speed   of    rotation    for   differ- 
ent positions  of  the  crank  pin. 

In  one-cylinder  engines  the  only  way  to 
prevent  the  variations  in  speed  from  be- 
coming excessive  is  to  use  a  heavy  fly- 
wheel, which  stores  energy  when  the 
thrust  is  high  and  gives  it  out  when  the 
thrust  is  low.  The  fact  that  the  turning 
moment   varies   with   the  change   1 

in  the  cylinder,  and  at  f . 
time   with   the   angle   that   the   connecting 
rod     makes     with     the     line     of     centers. 
renders  it  a  complicated  problem   I 
see    what    the    resultant    tangential    effort 
will   be    for   any    particular    engine. 

In   the   tandem-compound   both   pistons 


P<  >\\  IN    AM)    Mil 

same  bedplate  with  f 
.1:  90  degrees  to  it.     [n  tin-  .  ase  it   will 
that  the  maximum  thi  ust,  due  to 
the  admission  of  steam  to  the  low-pres 

Sure    cylinder,    does    not    -.cur    until    fitter 

rh-jiressure    pi  impleted 

.half    stroke,    and    thi  rapidly 

falling  off.     Then  maximui 
curs    in    the    low  pressure    cylinder    find 
after  steam  is  again  admitted  to  tl 
Side    of    flu-    high  pn  and    so 

on. 

The    four    indicator   diagrams    i: 


■    if    from 
fin      angle  compound      engine.      1 1 
low  pr. 

I    th<     tangential    ef- 

h 
cylindci  nd    then 

added    together,      I  he    remarkable    thing 
about   thi 

which   -how-  how    -mall  the  variation  in 
turning  moment  i-  in  thi-  engine, 
In   these   curve-   the   modifying 

rci  iprocating 

pans  have  been  neglected,  in  order  not  to 
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are  from  a  compound  engine  and  the 
same   diagram-  [in   calculating 

both   curves  of   Fig.   2. 

The   positions   of  the   diagrams   in    Fig. 
if-   a-   they   occur   in 
a    tandl  :  2,    was 

From  the  diagram-  in  1I11-  posi- 
tion. Tin-  ordinate-  for  each  diagram  were 
taken  for  every  15  deg  through 

by  the  crank  and  multiplied  by  the  cor- 
responding piston  areas.  The  sum  of 
these   two   gives   actu    I  thrust    on 

the    piston.      This    w.i 

angularity   of  connecting   rod.   so   that   of 
the    total    thrust,    only    that    portion    was 
which  tends  to  push  the  pin   in  a 
circular  path. 

With    life   tandem    engine,   tile   tangential 
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i\,rtr.  x.  r. 
K    FFFORT    CURVES    WF.RK    CALCULATED 


tre  on  the  same  rod,  and  move  together. 
A  little  thought  will  show  that 
jistons  are  always  moving  in  the  same 
direction,  there  will  be  an  enormous 
thrust  delivered  at  the  beginning  of  the 
Stroke  when  both  are  receiving  maximum 
Steam  pressure.  After  the  p.  int  of  cut- 
off, the  steam  expands  in  both  cylinders, 
the  thrust  graduall)  fall-  off  until  it 
teaches  zero  and  then  becomes  negative 
due  to  high  compression  necessary  with 
the  high  speed  commonly  used  in  con- 
nection   with    small-sized   units. 

In  the  angle-type  engine,  the  low-pres- 
sure  cylinder   is   placed   vertically  on   the 


force    delivered    to    the   crank   pin    at    first 
ry    rapidly,    then    quickly    falls   to 
zero     and     when     the    crank     has     turned 
through    an    angle    of   approximatelj     150 
■  r   is    very   nearly    at    the    end    of 
ike,  the   for.'  negative. 

due   to   the    fact    that    thi 
is   rapidly   becoming  lower   while 
both  pis- 
being  compressed,    hence,   at    this 
point,    instead    of   the    pistons    tending    to 
drive  the  pin  forward  they  become  a  drag 
and  have  to  be  carri'  1  of  the 

stroke    by   the    inertia    stored    in    the    fly- 
wheel. 


ite    the    problem,    but    had    the    ef- 
inertia  been  taken   into  c<  n 
tion.   th<  ild    have    shown    up 

still    more     favorably    to    the    an. 
pound    engine,    as    the    masses    moving    in 
the    same    direction    are    smaller    and    the 

fact    that    they   are   separati 
allow-   of   perfi  -.   which   is   im- 

vvith   either  the  tandem  or  cross- 
•11(1  construction. 

The     line    of    average     tan 

ated  in  the  force  diagram  by 
means  of  a  planimcter  and  was  found 
to  be  the   same   for  both   engines,   -bowing 

that  the  total  amount  of  energy  delivered 
his    line    i-    at 

ntinuous     pn  sary    to 

carry   a   given    load;    now    when    this   nec- 
rank-pin  pn  1  ded  in 

one  part   of  a   revolution   there   mi 

iiding  deficiency  in  another  part. 
From  curve  ./  it  1-  seen  that  the  turn- 
ing pressure  on  the  crank  pin  of  a  tandem 
engine,  ri-es  greatly  above  the  average 
amount  twice  in  every  revolution  and 
fall-    .  •.  only  to  zero  but  becomi 

live    due    to    thi  :    n    at    the    end 

ml)    practical    way   to 

try   and    -11100th    out    the   turning   moment 

use  a  heavy  flywheel  which  takes  the  .x- 

rgy    represented   by   tin- 
one   peak   of  the   curve   above   the   line   of 

re    and    earn 
till    in    the    deficiency    represented    by    the 
valley    in    the    1 


A    ga  having    a    1 

sion    pn 

ical  use 
of   denatured    alcohol    as    gasolene,    will. 
when    using    the    alcohol,    have   an    avail- 
able hor  at   to  per  cent 
er  than  when   using  gasolene. 


■ 
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R  AND  THE  ENGINEER. 

Steam    Driven   Auxiliaries 

the  re- 
of   tin    American 
of  Mech  rable  in  - 

ttaches  t.>  th  II  -team 

particularly     for    pow< 
auxiliaries.    While  such  use  is  to  1 

i  re  are  limita- 
hich  will  ii"! 
of   careful    pow 

umed  thai  in 
as  the  heal   of   I 

luxiliarics  i-  returned  to  thi   b  tiler 
the  feed-water  heater,  tl 
omy    of   the   auxiliaries    is    not    a    prime 

While    from    the    standpi 
economy,  the  use  i  t  turbine-driven  auxil- 
iaries will  be  sanctioned  in  our  mammoth 
stations,  the   same   reasoning   will 
limit    them    in    man.  I     smaller 

size  ;   in   large  plant-   the  amoitnl 
haust    steam    may    be    well    within    the   ca- 
pacity   of    the    feed  but    in 
the    smaller    sta 
now  reported,  and   under  prevail 

w.il    likely    be    at    all    loads 
an  appreciable  waste  of  the  auxiliary  ex- 
team. 
If    for    purpose    .if    this    argument,    200 
Fahrenheit  be  set  as  a  maximum 
temperature  practically  obt; 
water  heaters   when   exhausting  at   atmo- 
spheric   pressure,    the    amount     of    heat 
which    can    be    economically    utili 
■r    will    be    ii: 
by  the  difference  between  200  degi 
the    hotwell    temperature.      In    our   mam- 
moth central   stations  where  cold  water  is 
high,  vacuum   is  maintained, 
the    air-pump   discharge   or   hotwell    pump 

low    as    100 
Fahrenheit,    and    t'r  siderably 

less.      In   many   small    plants    either    with' 
"r    turbines,    such   high    vacuums 
maintained,    resulting   in    a    con- 
ing.<  r     1.  mperature     of     feed 
water    '  i  heater.      Hence,    we 

have  in  i 

greater 

and  a  a  of  temperature 

ri~e    in    trie     feed-water    heater;     in     the 
smaller     plants     we     have    not     only     the 
greater     relative     steam     consumpl 
auxiliaries  but  also  a  deer 

temperature     rise    in    tl 
water   heater. 

In    inland    plants,    where    the 
n    or    river    . 

quently  the   steam   consumption 
iaries    makes    tl  of  auxiliaries 

of  increasing  importance.   In   small  plants 
operating  with  ct  oling  towers.  th<  r 

am    consumption    "f 
auxiliaries     greater    than    the    decreased 
steam    consumption    of   the   prime    mover 
the    vacuum    attained :    again,    in 
cooling  tower  plants,  the  vacuum  is  usual- 


".- 
si- 

es. 

,r- 


I  'eeeinlier  28,    10  »). 
ly     at     a     minimum,     the     temperature     < 

the  1    •'    ■■  iter  heate 
aximum,   ami 

Slble    ri-  one    within    li 

er   a    minimum,   all    these    factors 

the  greatest  economy  of  auxiliaries 

With    constant    speed    auxiliaries,    par 

ticularly      driving      centrifugal  circulating 

pumps,  it  is  nei  to  providi  1 

suitable    for  the   maximum   head   require! 

and  plant-  subj eel  to  variation  it 

water    throiigl 

ms  of  the  year,  and  1,1  pi  -sihle 
variation  in  head  due  to  this  quantity  " 
water,  aid  also  dm-  to  possible  cloggin 

of  condensers   by   --ill    or   marine   growth 

it   i-  necessary  that   the  maximum   spec 

1  1  mined    «  ith    great    care.     Whe 

il  hi  d  m  I1..  .  11  -  :il. ii- 11 
than  this  maximum,  then  will  usually  he 
a  wa-te  1  if  power  nearly  proportional  t' 
the  difference  between  the  working  heffl 
and  the  maximum  head  for  which  th 
pump    i  efi  ire    nee 

■  .    re)    II     hi   1    t igab    tl 

iven    circulator,    to    mal. 
that   ample  speed  and  power  variation  ci 

Hied   to  pro\  ide    for    I 

marks  will  apply  par 

'       to     the     operation     of     plants    ; 

ipacity.     For  the  very  large  plan 
in  which  a  large  number  of  units  are  pro- 
;    or    near    rated    c; 
■  ;  ations    of    I 
lining  are   necessary;   but   in  platH 
of    smaller    capacity,    and    with    a    Iimite 
i     of    units,    where    the    unit 

fractional    load    1!. 

portion    of    the    time,    and    frequently    ; 

very    I  omj    of   aux] 

t    fractional   loads  becomes  of  it 

This    con 

doubtless     receive-    <\w    attention     fmn 

1  -.    bit    1m-    bi  on    a! 

tirely  neglected  in  literature  bear 

ing  on   thi-  question.     It  is  not   far  froi 

to    state    in    a    general    way,    tha 

■  mditii  'it-    being    constant,   a   wit 

1     movi 

will   require  practically  a  constant  hourl 

steam  consumption  of  auxiliaries.     If,  fo 

example,  the  auxiliary  steam  consumptio 

per     cent,     of    the    total     feed    1 

rated  !■  ■  id,   then,  1  in  this  basis,  it   will  b 

about    twenty    per    cent,    or    less    at    ha' 

load,  and  about   forty  per  cent.  0 

quarter   load,    depending   on    variation  'i 

o  prime  mover  ;  while  it  ma 

ible  to  economically   utilize  all 

the    exhaust    steam    from    auxiliaries 

rated   load,   the   margin   of  safety   will   de 

r  loads,  the  anxiliarie 

becoming   more    wasteful    as    the    load    01 

the  unit   is  reduced.     It  naturally  follow 

that   with   iniii-   subject   to  wide  variation 

in  load,  it  is  neci  -  sary  (hat  the  econonfl 

of  the  auxiliaries  be  particularly  good  in 

order   it  t   to   waste   the   exhaust    steam 

the  lighter  loads,  and  it  i-  also  true  th 

considerations   have-   greatest    fori 


ber  28,  igoo. 
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when    relating    to    small    plants    and    to 
■ 

dilating   pump,   particular!}    those    having 
cooling  tower  installations. 
For    such    plain-,    there 
critk-.i!    load,    below    which    it    would    be 
more  economical  to  operate  none 
ing  than  to  attempt  ondens- 

ing.     Whether  or   not   such  condition  of 
operation   is   permissible,   will   di  1 

racter   :m<l    supply   of    feed    water 
and  other  practical   considerations. 


Incompetents    at    the  Throttle 

In  everj    walk  of  life,  whether  a   pro- 
trade  or  business,  there  ai 
petent  men.  and  some  are  so  ridiculously 

unlit  l\>r  the  duties  they  are  supposed  to 
perform,  that  it  is  often  wondered  how 
the  choice  was  made  and  why  they 
are  allowed  to  remain  and  take  the  place 
of  men  better  adapted  for  the  work.  Most 
of  us  know  of  ministers  who  ought  to  be 
Swinging   an    axe.    lawyers    who    v. 

»h<  rs  and 

who  would  he  more  in  their  ele- 
ment out  on  the  farm  husking 
Some  of  us  also  know  that  there  are 
many  engineers  equally  incompetent  and 
altogether  unlit  to  operate  the  simplest 
kind  of  a  plant. 

[•'or  such  a  condition  then  are  many 
,  and  chief  of  these  is  the  altitude 
of  the  employer  who  thinks  that  anything 
that  can  open  the  throttle  ami  make  the 
wheels  go  around  is  an  engineer.  The 
following   instance   will   serve  as   illustra- 

everyday   occurrences    in    power- 
plant   life: 

A  factory  of  large  size  had  a  competent 
engineer  who  felt  after  four  year-' 
that   he   was   entitled   to   recogniti 

The    management     could    not 
see    it    that    way    and    wen 

vacancy  in  the  engine  roi  m      In- 
;'    looking   around    the    cil 
competent    man    or    selecting    an    engineer 

il    recommendations    fn 
who  offered  their  services,  the  firm  went 
into   the   shop  and  brought 
worker    as    the    engineer    to    be.      Why? 
he    was    a    j 

putting    all    the    saw-    in    shape, 
could  start  'er  an'  stop  'er  and  tl 
a   man.     A    short   ti:  '    a    new 

Corliss    was    installed,    and    the    same    en- 
gine,   which    has  n    running    for 
live   years,    s.,unds    like   a 
Why   doesn't   the   companj    put    i:i   a   bet- 
ter man  ?     Principally  becau 
incumbent     is    cheap.      The    dignity    and 

which  the  position  affords  a  man 

from    the    mi 
the  company  anything  and   i-  a   syrup  so 
sweet    to   the   employee   that    it   completely 
-  the  bad  taste  of  lower  ;■ 

■    company  do 
in  the  coal  pile  so  readily  as  it 
fact  that  the  man  is  willing  to  wrk  cheap- 
ly—thus the  company  pays  the   freight. 
When   the   management   are  blamed   for 


i  oil    and 

smoked 

I 
inducement  th< 

• 
at  nighl 

engineer     the  man    who  « 

they  would  be  obligi 
him. 

In    a    nutshell    tin 
against  the  employer,  bm  perhaps 
of    blame    falls    bn    the    engineer's    side. 

There  are  men  who  are  paid  the  price  and 
are    intelligent    and    ingenious    et 
deliver  the  good-,  hut   they  are  1. 
when   an    engineer    i-    unfortunate 

iracteristic,    like    the 
balky  mule,  there  is  not  mui 
ting   it   out   of  him. 

Then    there    is    another   cause    for    low 
nd   this   is   the   man    who 
of  all  trades.     He  is  anything.     Advertise 
for    a     molder,    and    he    is    one. 
plumber,  and  he  has  a  "lead-pipe  cinch;" 
or   for  a  carpenter,  and   he   is   it. 
is  an   engineer:   he  cai  wn  any- 

thing   about    an    engine,    and    he    \ 
job,  not  because  he  is  competent   (he  has 
'i    examined    as    to    his    ability). 
but  because  he  is  willing  to  work  cheaply. 

What   will    remedy   these   conditions  and 

iroper  compensation  for  competent 

engineers:      Suppose    all    member! 
craft    did    organize    and    establish    a    scale 
of    prices,    what    would    he    the    result? 
Many  of  the  employers   would   have  noth- 
them,   and    Bill  el    would 

leave  his  old   threshing  outfit   and  get   the 
job.     This   in   all   probability    would   con- 
intil    about    thirty    per    cent,    of    the 
places    had    been    filled.      The    dis! 
uld   feel  the  ground 

and    would     make    a 
stampede   for  the  remaindi 
at    the    old    price,    that    would    make    the 
ik   like  a   Sun- 
day  afternoon    walk. 

In   the    foregoing    il  nded    to 

infer   that   all   engim  rant    or 

that    all    employers    are    as 

ghted  as  it  would  appear  from  the 

preceding  incident.      Far   from   it.     But   at 

e   time   conditions   in   man 

re  far   from  what  they  should  be. 

Uniform     license     law-     throughout     the 

nd   municipalities 

■    law-   that   would   ! 

f    would 

he  engineer  from  tl 
mpetent    men    and    I 
him    a  for    his 

nd    insure    him    th< 
man  wl  'ing  had 

been   tested.  sary    for 

the    employee    to    pr 


uid  not  taki 

■     nine   in- 
/-ure   till 

-uld    re- 
be    du,     ■ 

1   of   the 

mand. 

and    a    large    number    of 

1    license 

It    most   of   these   are   not    uniform 

.uid   so! 

handicap  not  only  the  engineer,  but  manu- 
-    of   power-planl    equipn 

II.     Uniform   law-  are   what 
nd    every 

user  of  power  should  lend  hi-  su| 
the  ii'  their  enactment. 


The    Fottinger  Gear 

In    a    recent    number    a    general    review 
■    extend- 
er   the    marine    steam    tur- 
bine,   and    to    them  added    a 
hydraulic    reducing    and     1 

d  bj   Dr.  Fottinger.    The  1 
feature  of  this  device  is  the  combination 
itrifugal  pump  on  the  turbine  -haft 
and     a     water    turbine    on     the     p 

•  le    water 
-o   that    i  ound    and 

rlieating. 
The  turbine  shaft  is  immediate!}  ahead 
of  the  propeller  -haft  and  in  line  with  it, 
so  that  the  pump  delivers  directly  into 
the  turbine:  the  turbine  is  a  tv 
machine  with  one  -et  of  stationary  guides 
between  the  stages.  A  reduction  in  the 
four  ami  a  half  to  one  i-  readily 
obtained,  so  that  both  turbine 
poller  may  have  desirable     - 

the   propelh 
tabled    by    a    du  nip   and 

turbine    on    the     same     shafts,    and    just 
.0-.       In 
ar    the    pump    deliver-     v 
stationary  guides  which  n 
ai.d    directs    the    water    •  r  1 1 ■ 
turbine.     In  any  case,  the  inactive  turbine 
npty   and    reversal    is   obtained   by 
ring    the    water    from    on, 
the    other,    which    can    be    done    in    from 
ten  to  twent} 

A  set  capable  of  transmitting  500  horse- 
power was  built  by  the  Vulcan   I 
at   Stctlin.  and  tested  in   the   -hop  and   in 
a    specially    hi 

the  gear  was  driven  by  an  electri 
uid    loaded    with    a    friction    brail 
being  carried   up   to  nearl}    two   hundred 
■,  ,-r.        The      efficiency      remained 
nearly  in    tne 

it    and    this    ! 
the  pr    - 

and  remains  in  the  water. 

water  through   tl 
tr    the   boiler. 
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w  e  r      u  e  v  1  c  e  s 


Original      Descriptions      of      Po 

No     Manufacturers*      Cuts     or     Write-ups     Used 

MUST    BE    NEW     OR    INTERESTING 


3 50-Horsepower   Silent    Chain 
Drive 

The    Link    Bell    Company    has   recently 

iladelphia  plant  three 

Lnt-chain    drives    which    are    to 

wiredrawing 
lant  of  a  large  steel  company. 
Each    1  transmit    350 

power  at  10- foot  centers,  and,  as  shown  in 
consists   of  a   wide-faced    pinion 
connected  to  two  large  Hang 

I  2-inch  pitch  Rem 
chain,  each  strand  having  a  width  of  12 
The  pinions  are  to  be  mounted  on 
the  armature  shafts  of  motors  making 
300  revolutions  per  minute,  giving  .1 
driven  speed  of  the  gears  of  65  revolu- 
tions per  minute.  These  pinions  were 
made  from  forged  steel,  and  are  about 
lies  in  diameter,  have  26  teeth, 
with  a  face  of  27  inches,  and  with  a  hub 


FIG.    2.     GEAR    HUD    WITH     SPRING-COMPENSATING    DEVICE 


FIG.     I.     .^JO-HORSEPOWER    SILENT    CHAIN*    DRIVE 
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one  siilc  -■  inches  wide  bj  it's  inches 
diameter.  'Flu-  bore  i-  to  inches,  the  total 
width    through    the  hes,    the 

weight  B  each. 

The  two  wheels  for  each  drive  are 
mounted  side  bj  -i<Ic.  These  wheels  are 
made  of  cast  iron,  an  inches 

in   diameter,    have    i-O   teeth,    with    a    face 
inches,    and    each     weighs    4-'ov 
pounds.     Each   wheel    is    provided    with 

nd    a    special    huh   . 

with  a  spring-compensating  device,  a~ 
shown  in  Fig.  J.  The  object  of  this  device 
is  to  provide  an  equalizing  factor  between 

the  power  shaft  and  the  teeth  of  the 
i  that  any  unevenness  in  the  rota- 
tion of  the  power  element  ami  consequent 
shock  will  he  absorbed  by  this  device, 
permitting  the  power  t"  he  transmitted 
more  evenly.  Also  it"  the  device  to  which 
power  is  applied  operates  unevenly,  then 
the  equalizing  device  will  absorb  this 
shock  and  prevent  it  from  heing  carried 
to  the  driving  mechanism. 

By  absorbing  shock  this  device  also  .in- 
the   life   of  the   drive   by   prevent- 
ing undue  vibration  which  in  time  might 
tend    to    unduly   wear    the   chain   and    the 
teeth  of  the  wheels, 


tion,  the 

' 
of    the 
pump  barrel   ll 

air  is  led   bj    .1  pipe   from   Ihi    up] 
of    the 
inlets  in 

the  bucki  latter  i-  in  ii 

position.  Win  n 

anj  air  that  ma  through 

the  inlets 


Bevis'   and   Gibson's   Air   Pump 


In  the  design  of  pump  illustrate 
with,  the   joint   invention   of   R.    K     Bevis, 
of    Yyner    road,    Birkenhead     (  England ) 


LECTOR 

1  by  the  previous  ascent  of  the 
bucket,  will,  under  normal  working,  he 
so  attenuated  that  it  will  be  forced  back 
being  in- 
sufficient to  force  it  through  the  bucket 
valves.  As  the  down  stroke  of  the  buck- 
et is  being  completed,  the  water  below  it 
is  forced  up  through  the  bucket  valve-:  at 
the  same  time  the  air  inlets  are  uncovered. 
ami  a-  there  i<  at  this  point  a  vacuum 
he  bucket,  the  air  passes  into  the 
barrel  above  the  bucket  through  the  in- 
lets. 


Fir,.    I.     SECTIONAI     VIEW    OF    BEVIS     AND    GIBSON  s    VIR  ll'MP 


and    J.    H     Gibson,    the    pump    bucket    is 

'    with    valves    through    which    the 
water    is    forced    on 


The  quant  it)  -   -trokc  pass- 

1  1    is.   in 
this  type. 


king,   I 

1  through  thi 

et    valvi 

ml,  t-.  v. 

are  thus 

a. iter  is 
!    to   the 

same     exl 

pumps   and   tli, 

which  l»  ir  pump, 

:  bj    the 

water.     The  COIldeil 

with    by     the     pump     In     tin 

after    the    ordinary    manner,    whei 

the  space  a!' 
without  having  to  pass  through  tl 
or   the    foot    or   bucket   vah 
to  the  air.  the  pump  acts  after  the  manner 
of    the     singk-valvc     laboratory     type     of 
air    pump. 

Referring    to     Fig.     I.    ./    is    the    pump 
barrel.  r   /»'  and 

provided  with  the  inlet  branch  t'  i 
and  the  inlet  branch  D  for  air  and  vapor. 
So  far  as  the  water-pumping 
cerned,    the    construction    conforms    with 
that   of  an   ordinary  air   pump.     That   is, 
there    is    a    foot    vah  .    toward 

the  bottom  of  the  pump  barrel;  a  bucket 
/■'  with  through  passages  covered  by  buck- 
et valves  (<"  opening  upwardly  ;  and  a  de- 
livery-valve casting  //  with  throne 

end    by    delivery    valves    /    also 
upwardly     toward     the    air    and 
water-outlet  branch  K.     The  delivery  and 
bucket  valve-  the  usual  thin 

disk   type   with  guards   /    to   limit 
their   lift,   and    the    foot    valve   /:    is 
as   a   flap   valve,   but   any   of  the   suitable 
forms   "f  valve   common   to  apparatus   of 
[  he   top   of   the 
bucket    is    dished,    and    the    bucket    valves 
located  at  the  bottom  of  the  dishing  so  as 
to  insure  that  they  -hall  always  I" 
in  place  of  fitting  packing  round  the  pump 
bucket,     a     number     of     circumferential 
U   are   provided,   in   which    water 
may  lodge  and  act   as  a  seal.     The  head- 
valve   casting    //    follows   the   con) 
the  top  of  the  buck'  I  ninimize 

clearance,  and  the  delivery  valves  are  ar- 

any  pockets  in  which  air  '>r  vapor  might 
be  trapped  At  V  is  a  lip  which  retains 
sufficient 

The  air-inlet  branch  P  extend'  as  a  belt 
O  round  the  pump  barrel  and  communi- 
cates   with    the     interior    thereof    through 

t.     The    water-inlet 
branch    I  1   by   the   pi|  1 

"  so  as 
nd  the  air  in- 
let bran   '  'he  pipe  .S"  to 
a  point   in  the                             ve  the  water 
withdraw    air    and 

"v"  to   prevent 
water   from   dropping  into  the  latter  and 

'1  vapor  from  short- 
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lir-  and 

: 

d  bucket 
with  thi  1  in  the 

air  lias 

or  the  Ives,  as  in   an 

I   bucket 
tl  lined. 


New    Direct-Acting    Pumping 
Engine 


11c    here- 
with illi  plify  this 
hydraulic  apparatus,  by  applying 


W 


der  di- 

be  pumped. 

In  Fig.   1   the  pump  is  illustrated  in  its 

1   of  an 

air  chamber  ./.  vertical  water  cylinder  /•'. 

and  dischai  g 
valve  D,  together  with  the  deliver)    pipes 
/     and    F.     The    air   chamber    (which    is 
I)    compression    and    vacuum)    is 
mcentric   with   the  pipe 
n  downward  into  the  chamber  A 
of  the  tube  C. 

Winning   that    water   has 

1  ntil  it  has,  by 
through  the  valve  D,  reached  the 
K  vel  II'  II'.  its  grat  itj  has  1 

lined  in  the  recess  //  surrounding 
the  tube  G  somewhat  so  it  will  hold  the 
water,  as  shown  at  .V  X.  The  valve  D 
is  unnecessary  for  the  operation  oi  the 
pump  except  when  pumping 
ll  will  deliver  water  in  quantit) 
as  the  pipe  />'  is  carried  without  this  valve. 
It  the  finger  is  inserted  at  the 
point  I  so  as  momentarilj  to  lift  the  clap- 
the  valve 
will  In-  I  k  when  the  finger  is 

d,     followed     immediately     by     a 
lick,  having  apparently  opened  it- 
self, and  if  the  hand  is  wet  and  held  over 


/    before    the    second    click    can 

able    suction    will    be    fell       Sim 
ultaneous  with  this  action  water  will  rise 

be  line  II'  II'  in  both  pipes,  "\  ei 
flowing  at   the  top  of  A',  and   in 
quantity  at  \ 
The   efficient  both    foi 


FIG.      I        ELEMENTARY     FORM      OF     PIMP 


SECTIONAL    VIEW    OF    PUMP    AND 
PIPES 


l-'li,.    3.     II   Ml      \TTAI  IIIU    TO    A    GAS    ENGINE 

suction  and  delivery,  increases  in  a  di- 
rect ratio  to  the  high!  of  the  column  of 
water  in  the  pipe  /.'  and  the  pressure  ex- 
I  R.  The  air  chamber  must  also 
be  reasonably  proportioned  to  both  to  ob- 
tain the  hest  results. 

The  interiors  of  the  piping  S  and  the 
pump  arc  shown  in  the  sectional  view,  Fig. 
2.  The  pressure  from  the  engine  cylinder 
is  delivered  to  the  top  of  the  pump 
1!  rough  the  pipe  M,  by  a  valve  in  the 
cylinder  head,  operated  by  the  same  de 
that  opens,«the  exhaust  valve  of  the 
engine.  This  opening  from  the  cylinder 
has  an  area  ecpial  to  ahout  1/28  the  area 
of  the  bottom  of  the  tube  G  in  the  pump 
posi  of  thi  is  i"  .low  d<>\\  ii  and 
prevent  shock  to  the  column  of  water 
i-.   the   pipe   /' 

The  fluid  in  the  pipe  /.  is  a  water  pis- 
ten,  which  may  lie  seen  in  the  gage  glass 
"ii  the  pipe  /'.  as  it  fluctuates  up  and 
down  synchronously  with  the  explosions 
in  the  engine  cylinder.  The  pressure  is 
applied  through  the  pipe  1/.  or  released 
through  the  pipe  L,  by  the  opening  of 
valve  A.'  by  the  eccentric  operating  the 
exhaust  valve,  after  it  has  turned 
two  cycles,  giving  the  hot  gas  ample  time 
to  expand  fully  and  use  all  the  power  that 
i--  in  it  to  drive  down  the  water  piston 
ir   the   pipe   P,   or   water   cylinder. 

By    comparing   Fig.    2    with    Fig.   3   the 
location    of    the    different    parts    can    be 
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readily  seen,  and  the  part  they  take  in  the 
■i.'ii  of  the  unit. 
e    _•  the  top  of  the  pipe  /'.  or  water 
cylinder,   i>   sh  wn   crowned   with 
chamber  ./   which,  however,  has  nothing 
to  d"  with   thi  pump  at 

low  pressures,  but  when  pumping  against 
far  exceeds  the  de- 
livery as  t"  require  si  n  e  means  of  cut- 
ting it  .>tT.  ami  also,  should  the  valve  /> 
leak,  to   prevent   water   from   gaining  ac- 

the  engine  cylinder.  I 
struction  throughout  is  such  that  there  arc 
ditions  under  which  water  can 
reach  the  engine  cylinder,  :t  i-  claimed, 
ami  should  these  pumps  he  operated  by 
steam    from    a    bi  iler    direct,    bj 

or  by  taking  the  power  directl) 
from  tlie  cylinder  of  internal-combustion 
engines,  none  of  the  pressure   fl 

with  the  water  being  pumped.  The  pres- 
sure fluid  docs  not  come  in  contact  with 
the  water  being  pumped,  but  only  with 
the  upper  end  of  the  column  1  f  air  in 
the    water   cylinder. 

In  pressure  pumping  against  heads,  as 
the  resistance  of  the  valve  /»  incri 
water  will  rise  up  in  the  water  cylinder 
and  when  it  enter-  the  chamber  ./  lift 
the  float  />'.  causing  the  valve  C  to  seat 
at  /».  Thereafter  no  matter  « 
head  is.  the  vacuum  in  chamber  //  can 
i.i  throw  the  water  up  until  it 
ha-  fallen  sufficiently  in  the  water  cyl 
inder  to  cause  the  float  l"  draw  the  valve 
from  i; 

The   valve,   of  course,   unseats  a;   every 

impulse,  and  instantly  closes.  The 

extent    to    which    the    water    cylinder    will 

I    upward    can    he    governed 

by   the  design   of   the   air  chambi 

to    render    it    incapable    of    throwing    the 

column    of    water    up    with    such    I 

to     interfere     with     the     power     delivered 

engine  cylinder  too  much.     The 

pipe   M   i-   provided   with   a   globe   valve 

the  cylinder,   which   mav 
in    Fig.   .?.   just   above   the   name   ; 
the  engine  cylinder. 

The  valve  which  delivers  the  pres-ure 
to  this  pipe  is  of  the  poppet  type,  being 
held  closed  by  a  strong  spring.  In  "!• 
eration  the  pipe  .1/  gets  hot,  and  any 
water  that  should  pass  ("/'  i-  promptly 
blown  out   by  the  steam. 

Tlie    pressure    is    applied    to    the    pump 
shortly  after  the  piston  of  the  engine  be- 
downward    -tr.  ke,    and    is.   therc- 
i<  re.   destitute 

occur  if  this  application  were  made  im- 
mediately after  the  spark  lad  tired  the 
charge. 

The  poppet  valve  closes  shortly  before 
n  reaches  the  bottom  of  its  travel, 
and  before  the  main  exhaust  valve  of  the 
engine  opens,  the  hot  and  expanding  gases 
being  held  to  the  work  while  t! 
is  exhausting,  and  released  just  before 
the  suction  stroke  begins.  1! 
the  two  cycles. 

All  of  the  power  derived  from  the 
explosion    is   applied   to   the   pump,   except 


gine   in   motion,   tin  nded    in 

and    operating    the 

of   the    engine    in    I.  pumping, 

so  that   should  .     leakage 

during     compi  1  xplosive 

column  of  water  in  I  lindcr 

Under    certain    cii  in    high- 

is    valve    K    remains 
controlled  bj 

the  pressure  governor   win 
a    branch    from    the    main    delivery    pipe, 
1. ill   dif- 
g     and    rising 
of  the  water   supply,   varyi 
tlie  explosions, 
during    the    engine 
the  unit  is  pumping  against  high 

In  -tarting  to  pump  from  a  well  or 
where  the  source  of  supply  i-  far  be- 
low the  pump  there  must  be  some  means 
for  drawing  the  water  up  so  the  valve  .V 
can  hold  it  until  it  reaches  the  end  1  f  the 
ilish  this 
the  pipe  L  is  connect 
gine   cylinder;    a   globe    valve   i-   fitted   to 

nipple  in  the  cj  linder  head 
this  pipe  maj    be  cl  iccasion 

demand.     In   starting,   this   valve   i-   open 
while     the     gl  .ding     to    the 

pump    on    the    pressure    ■ 
Water    may    now     be    raised    from    below 
the   pump,   and  it   appears   in 

glass   on   the   water   cylinder   the 
valve    is    closed,    or    may    he    left    open,    as 
by    the 
cylinder,   it    being   cut    out    by   the    suction 
ir,   all   of   the    suctii  11   power   being 
within   the   pump  itself,  and   derived   from 
the  repeated  blows  administered  from  the 
engine  cylindi 
The  pressun 

-t  hack  of  the  float  chamber,  and 
behind  the  pressure  pipe  M,  an 
arranged  that  should  the  float  fail  to 
work  it  is  still  impossible  for  water  to 
reach  the  cylinder  through  the  auxiliary 
rnor  will  keep 
the  valve  K  cl 
In    order   to 

eloped   by  the 

fuel,    a    turbini  1    which    takes 

.wheel-. 

and   utilizes    the    rem  power 

isl  valve. 

This  turbine   1 

I  per  cent.,   it    i-    -aid.   wl 
lently   of   the    pump,    and 
it*   function   of  mainder 

of    the 

■ 
The    supplementary    exhaust    from    the 
pump   is   carrieil   by   a   pip' 

;.  and  delivet 
derived    from    tl 
tact  with  the  !n  as  they 


turbine. 

■ 

1    inter 

.,1     all     ti 

'     1-    the 


I  lie   I  leisley   Pump  Governor 


-how     a 
simple   fi  ulator.  which   i-  the 

subject  of  an  It  i-  mounti  d 

upon    a   balanced    valve   such   as 
with   a    \\    ti  rnor.      In   the   upper 

cj  lindei  I  bronze   piston   with 


• 

4Jj 

■I          ) 

rip*  T*j»  J****- 

I       1 

two    water     gro 

top    of    tin-    pi  to    the 

pump    discharge     so    that    the    pi 
against    which   the   pump   is   work' 

When   the  pump   run-  too   fast,   ini 

down   il  ''icr  hand,  any 

diminutii 

•    at    which    : 

the  valve  open  wider.  T!i''  weightei 
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and   steam   vent    is   provided   at  cylinder  to  break  the  vacuum,  but   which 

i    the    curved    i riink.    as  prevents  the  steam  from  est 

itablj   •■   red  from  the  boiler  The    valve    inlet    i-    connected    to    tlie 

iop.  tube  B,  on  the  end  ..f  which  is  plai 


HEISLEV     IT  Mr    G0V1 


_■    Washington 
Iphia,    Penn. 


Cinders  Scale   Eliminator 


In  tlv  eliminator  the  feed 

-  ters  through  the  connect  i 

which   a   small   proportion   of  reagent   has 

Ided.      It    then 

chamber  ft  -   the  in- 

heal  and  pressure  carbonic- 

le-form- 

cipitated 

The    w.  the    chamber 

through  a  slot  in  the  top  of  the  diaphragm 

C  and  thence  through  the  descending  feed 

ind  bell  mnuth  /  to  the  • 

H.     The  office 
of  the  bell  month  J  ■ 

water  and  permit  de- 
mlphates  in  still  water 
itity   re- 
maining at  this  stage  is  exceeding! 
it  is  claimed. ' 

At  the  end  of  the  day's  run.  or  at  other 
convenient  time,  the  boiler  i-  blown  clown 
through  H,  the  feed  shut  off  at  J  and  the 
cock  F  of  the  reverse-flow  connection 
opened.  Water  at  high  velocity  then  en- 
ters at  bell  mouth  /.  ascends  the  pipe  E 
and.  taking  the  outer  curve  of  the  trunk, 
heck  valves  in  the  diaphragm  C 
and  so  scours  out  the  bottom  of  chamber 
ft.  carrying  away  the  deposited  mud 
through  the  cock  and  pipe  F  to  the  drain 


GINDERS   SCALE  ELIMINATOR 


The  chambei  mvenient 

h  ngths  to  pass  through  a  • 
proportioned   to   the   evaporative  capacity 
of  the  bo  of  feed 

water  will  allow  sufficient  time  to  complete 

ill 
shows  the  device  as  applied  to  an    Eng- 
lish  type  of   -team  boiler.      It    is   manufac- 
tured   by    E.    M.    Ginders,    101    i  ■ 
road,  Essex,  England. 

Bollinckx  Safety  Device    for    Con- 
densing Engines 

\  safety  device  for  condensing  engines, 
to  prevent  damage  due  to  water  coming 
back  into  the  cylinder  from  the  condenser 


check  C,  which  prevents  the  air  from  en- 
tering. It  is  necessary  to  provide  means 
for  opening  the  gate  C  at  the  desired 
moment  to  allow  the  air  to  enter  the  tube 
and  cylinder  in  order  to  break  the  vac- 
uum. This  is  accomplished  by  a  piston  D, 
which  remains  raised  by  the  vacuum,  and 
which  falls  as  -non  as  air  is  introduced 
into   the   cylinder   11,  in   which   it  works. 

For  the  purpose  of  admitting  air,  a 
small  valve  G  is  raised,  by  means  of  the 
governor,  when  it 'is  at  such  a  high  point 
that  steam  is  not  admitted  to  the  cylinder, 
due  to  the  valve  not  booking  up.  This 
valve  is  also  raised  when  for  any  cause 
the  governor  stops  or  falls  to  its  lowest 
position,  thus  preventing  the  entrance  of 
steam  into  the  cylinder.  This  arrangement 


THE     BOLLINCKX     SAFETY     DEVICE     ATTACHED  TO   AN   ENGINE  > 

is   illustrated  and  described  herewith.     At      is   especially  advantageous   for    single  cyl- 
each    end    of    the    cylinder    a    valve      /    is      inder  engines. 

which  allows  the  air  to  enter  the  In  the  instance  of  compound  engines  a 


• 
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valve  is  placed  upon  the  receiver,  and  so  r< 

.1    that    when    the    pressure     (alls  ■ 

at    least   halt   an   atmosphere   it   rises   and  which   t; 

the  air  to  pass   into   the  cylinder,  for    thai 


the  val\  exl  pull  on  the  cud 


ARRANGEMENT    OF     TUBE-BLOWING    DEVICE 


which  breaks  the  vacuum.     This  device  is 
manufactured  by   11.   Bollinckx,   Brussels. 


Tube  Blowing  Device 

When  blowing  the  tube  of  a  Babcock 
&  Wilcox,  or  other  type  of  water-tube 
boiler,  it  is  customary  to  assign  two  men 
to  do  the  work,  one  to  handle  the  blower, 
the  other  to  turn  on  and  shut  off  the 
steam. 

A  simple  yet  effective  device  for  eliini- 

the  services  of  one  man  is  il- 
lustrated and  described  in  the  following: 
This  device  is  in  use  in  the  three  boiler 
rooms  of  the  Marion  plant  of  the  Public 
Service    Corporation   of   New   Jer 

to  be  patented,  and  is  the  get-up 
of  a  former  employee.     The  device  con- 

a  plug  valve  similar  to 
shown  enlarged.  Tightly  fitted  to  the 
valve  stem  is  a  ratchet  attachment,  the 
pawl,  being  hung  on  a  pin  passing  through 
of  the  fork  of  the  lever,  which 
is  fitted  loosely  to  the  valve  stem.  The 
ratchet  is  designed  with  four  teeth  so  that 
with    four   pull:,    on   the    lever,   the   valve 

turned  one  complete  revolution. 
The  general  arrangement  of  t'.i 
is  shown  in  the  cut,  where  it  is  attached 
to  the  steam  pipe  supplying  the  tube 
blower.  It  will  be  seen  that  at  each  open- 
ing to  the  tube  in  the  boiler  setting,  a 
cord  is  hung  which  passes  up  and 
over  pulleys,  being  secured  to  the 
main  cord  passing  over  the  pulley 
just  above  the  ratchet  lever  and  attached 
to  the  same.  When  the  operator  starts 
to  blow  the  tube  of  a  boiler,  he  first 
opens  the  valve  on  the  steam  pipe  by 
means    of   the    extension    rod.      The    tube 

in  this  instant  is  then  inserted 
through  an  opening  opposite  the  tubes  to 
be  blown  and  the  nearest  cord  is 
pulled,   which   lifts   the   ratchet   lever  and 


the    cord    is    again    pulled,    turning    the 
valve  plug  another  turn,  thu 
the  supply  of  steam.     The  blower  can  In- 
taken    to   the    next    cleaning    space,    when 


Inei    Rix  An  Compn 

11."  1- 
ibed  herewith 
of   the    special  mmcndabli     in 

Hows  : 
admitted  through  .111  annular  port 
in   the  air  cylinder,   located  at    thi 
end    of    the    piston    travel.      The    smaller 

r  piston.      IIh 
air  piston  i^  of  the  trunk  pattern,  equipped 
with     spring     rings,     and     i^     singl 
comprcs  m  the  upward  -tr.,kr 

only.      1  I  valve  is  a  fl 

the  cyl 

■h    upward    stroke,    so   thai 

learancc    and    the    highest 

ric     efficicilC)      is     attained,     it      is 

ind  crankcase  are  fitted  with 
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1 1«  cembei  $ 


bull's- 

■ 

k   •  1 1  -U  dips 

lubri- 

ps    and    lubri- 
I'ith. 

I."      w!' 

unmon   crank   base   and   coupled   I 

rank  shaft.     This  machine 

igine.     It  is  built  by  the  Gardner  Gov- 
pany,  Quincy,   111. 


The  Heseltine   Peat   Process 


\'.\    Norman   B.  Beasley 

According  to  Prof.  Charles  A.  I 'avis, 
■at  expert  of  the  United 
gical  Survey,  Philip  Heseltine.  of 
etroit,  Mich.,  lias  devised  a  process 
hich  makes  peat  a  commercial  fuel, 
rofessor  Davis's  indorsement  was 
iter   he    bad    made    several    trips 


■   in  weight,  easj    to  manipulate 
led  with   little 
.1   with   any   kind   of   power,    nee 
tershafts    and 
!>e   mcchanicall)    set 
with   the    majority   of   th< 
cut  kin- ' 

that     the 
that  could  1" 
out    by    three    or    four    men. 

With    the    Heseltim 
ling  and  rehandling  of  the  mold-  on  the 
dry    racks, 

.    is    s;,id    1"    bi     i  limi 

in    fact,  the  pi  I 

mosl   every   n  any   other   pro- 

Ci  ~-    thai  been    tried    or    is    now 

in  u^e  in  thai  it  thoroughly  disint 
every  tissue  and  cellular  structure  of 
virgin  peat,  freeing  the  colloidal  sub- 
which  are  forced  into  a  solution 
r  with  crude  chemicals,  prevent- 
ing a  precipitate,  and  leaving  all  the  fuel 
substances  unchanged. 

Brief!  is  this  :    The   peat    is 

dug  by  a  mechanical  digger  and  delivered 
to  a  mechanical  feeder,  which,  in  turn, 
automatically  supplies  the  machine;  the 
machine  delivers  through  a  flexible  tube 
t..   the    drying   bed.     The   machim    com 

pletes  in  a  single  operation  the  Hails 
formation  of  peat  from  its  original  state 
mi-liquid  mass.  It  is  then  spread 
to  a  thickness  of  ,V1>  inches  on  the  drying 
Led.  A  mechanical  marker  marks  it  into 
blocks   .?'  j    inches   wide   and   it    is   left    in 


this  total  period  of  fourteen  days  is  suffi- 
cient to  prepare  the  peat.  Winn  ready 
fi  r  shipment,  the  fuel  carries  20  p 
if  moisture  and  ill  this  state  in. 
excellent  fuel,  especially  for  gas  produc 
ers  it  is  then  in  perfect  form  for  Ship 
ment  and  it  can  he  taken  any  distance 
without   fear  of  crumbling  or  breaking. 

Only  live  or  six  men  are  required  to 
Hie  plant,  whereas  the  European 
requires    from    [3    1.1    20 

The   dry    bed    is    divided    into 
each    4x8    feet     and      is     3     inches     deep. 
In   the  dry  bed   i-    one  of  the   important 
features    of    the    equipment.      At    the    end 

seven  days  a  COD 
th(  peal  fuel  and  deposits  ii  in  Crates, 
In  inclement  weather  the  drying  beds 
are  covered  with  canvas;  they  are  also 
'1  from  moisture  at  night  in  a 
1  ke    manner. 

The  machine  is  simple  in  design  and 
easy  to  operate;  one  having  a  capacity 
of  50  tons  (if  finished  fuel  per  day  of 
10  hours  weighs  only  1260  pounds,  and 
the  necessary  machinery  to  make  a  com 
1!  ti  'in  ratine  unit,  including  power, 
digger,  trucks,  frame,  water  tank,  etc., 
ites   4000  pounds. 


The  New  Zealand  government  has  re- 
cently subsidized  to  the  extent  of  $75,000 
a  large  hydroelectric  mining  scheme  on 
the  west  coast  of  the  South  island.  A 
plant  has  been  installed  at  a  cost  of 
$250,000. 


I..XT    FOR    WORKING    THE    HESELTINE    PEAT    PROCE! 


plant,  in  Bancroft,  Mich.,  and 
ure  viewed  the  workings  of  the 
,  few  years  ago  Philip  Heseltine  realized 
tat  the  only  m»ans  that  would  be  prac- 
cal  for  converting  peat  into  fuel  in  tlii- 
ountry  would  be  a  machine  simple  in 
[instruction,    inexpensive    to    build,    dur- 


the  bed  seven  days.  At  the  end  of  this 
period  it  is  lifted  and  dumped  into  crates 
to  feet  long,  18  inches  wide  and  40  inches 
high,  where  it  is  left  seven  days  more ; 
it  is  then  in  fit  shape  for  shipment.  In 
ordinary  weather,  such  as  is  common  to 
the  northern   States  of  the  United  States, 


The  department  of  mining  engineering 
of  the  University  of  Illinois  lias  recently 
issued  a  circular  descriptive  of  the  course 
in  mining  engineering  lately  established 
at  the  university.  This  circular  can  be 
obtained  by  applying  to  the  registrar  of 
the  university,  Urbana,  Illinois. 


December  28 
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Boston   Meeting  of  the  Mechanical 
Engineers 


Or    Friday   evening,    December    17,   the 
engine*  ■  m     and     vicinity    as- 

ed  at  tin-  call   of  the  committee  ap- 
I    by    the    local    members    of    the 
American    Society    of    Mechanical    Engi- 
ne! rs,  I  perheated 
isl    iron    and    steel.      Papers 
Ira    M.    Mollis, 
dward  F. 
tts    Institute  of 
S.     Mann,    of 
-  were  dis- 
leers    of    large    con- 
struction   ai  '1    1  perating    companies.    \vh 
d   experience  with   linings  of  dif 
ferent  kinds  when  used  with  superheated 
steam,  by  pipi                        •..   by   the   repr. 
superheater    manufacturer-. 
ts  of  view.   The 
entire   S;                         ill   be   presented  in  an 
early    i 

The  January   meeting   will   be   held    on 
Friday  eveniri  2   .  and  will  take 

the  form  of  ..  reception,  perhaps 
plimentary  dinner  to  the  new  pi 
of    the    Ann :ri 

Enginei  -  Westinghousi 

the  othi  special  efforts  will 

made  to  make  the  date  a  red-letl 
in  the  engineering  history  of  Xew  Eng- 
land. Tl  B  ston  So- 
ciety of  Civil  Engineers  and  the  local 
members  of  the  American  Institut  f 
Electrical  Engineers  will  be  enlisted,  and 
the  presidents  of  these  societies  will  he 
prominently  identified  with  the  | 
ings. 


Society  Notes 

On  Tuesday  evening.  December  14.  P. 
FI.  McCarthy  of  the  Federal  F 
League,  delivered  a  lecture  on  "I 
and  Ventilating  by  the  Warm  A 
nace."  before  the  Modern  Scicti 
of  Brooklyn.  There  were  several 
ncnt    heating    and    ventilating    ei 

and    a   livelj 
the    lecture. 

The  fifteenth  annual  smoker  of  - 

on   No.  44.  X.  A.  S.  F...  was 
held  in  their  rooms.  2126  Broadvi 
York    City.    Saturday   evening.    I 
18.     Several   hundred   members  and  their 
friends    enjoyed    an    interesting 
la-ting  several   hours.  Rcfreshm 
served  at  intervals  and  pipe-  ai 
provided    for    everyb     j. 

The  spacious  meeting  r< 

-  iciation   No.  41.  X.  A.  S 
Erooklyn.   X.   Y..   were  con  •' 
by   members   and    friends   on    V. 

-    December  15,  to  enjoy 
smoker    of   this    prosperous    ore 
In  the  audience  were  man; 


om  made  brief  and  ap| 

'I  he  •  "Bunch"     furnished     the 
ent.  Refreshments  wen 
ds. 

.   Association   No.  24,   X.   A.   S. 

ew    York    City,    held    ii-    annual 

smoker     on     the     1  ceiling     of 

i  i      \"  ■  ■  ■   ..  '    regular  incct- 

ian  Masi  n  Temple  building,  on 
••':•     t,  the  assembl; 

to  tl"'  lectun  room,  where  all 
nents  had  been  completed  for  a 
nne.  The  "Bunch"  furnished  the 
[intent.     The  attendance  was  large 

gatherings.     Up  to  midnight   there 

and    drink    were    constantly 
in  evidence. 
Hutchinson  No.  '}.   X.    A. 

if  Hutchinson,   Kan.,  held  a  gala 
n    Tuesday,    December    14. 
ting    in    the    ni 
im    hotel.       The    rooms    are 
■r  the  purposes  of  the 
m.      A      vi  te      of     thanks      was 
d   to   F.   A.   Manda,  the  proprietor 
f  the  hotel,  who  donates  the  n<<-  of  the 
evening   when   the 
tnization  will  he  held. 
'turcs   int<  n  - 
11  ers    will    he    given    during    the    season. 
;   the  prominent   engineers   of  the 
ity   were   present   to  enjoy  the   festivities 
warming. 

On     Tuesday     evening.     Deceml 
'Icorge   A.   ( )rrok   delivered  an   ill 
lecture  before   the   Mi 
of     Brooklyn,     on     the     subject 
face    condensers.      The    subject    was    first 
treated     historically,     and     many    of     the 
views   of   long   since   obsolete   condensing 
systems  were  di 

terest    b;  the    il- 

portion   of  the   talk   with    views 
ral     recent     installations    of    large 
size.    Mr.    Orrok    called    attention 

ing  amount  of  heat  transmission 
that  i-  being  accomplished  in  modern 
ondensers  as  a  result  of  a  wider 
knowledge  on  the  part  of  the  d 
and  improvement  in  mechanical  construc- 
tion.    In  the  earlier   days  of  surf: 

the  transference  of  100  B.t.u. 
per    hou'  nil    de- 

temperature 
sidered  good  practice,  whili    now   a  trans- 
I.  per  hour  under  the  same 
conditions    of    temperature    differi 
not    uncommon,    and    that    a    trat: 

•  ti.    per    hour    had 
rlished   in   some   instance-.      He   ■  ■ 
that   in    tl  ry    sur- 

li  user  builder  would  guarantee 
a  transfer  of  1000  B.t.u.  per  hour  per 
square    fi  >r  each 

t"  temperature  difference.  The 
lecture    was    followed    by    a    I 


Engineering  Societies 


AMERII   \\   -,„  n   1  -,    ,,|    mi  ,  ,|  vnhai. 
IV.  I'. 

U     Smith,    N.v     I'ork,    N.    1    : 

■in    w.    Rice,    (engineering    building; 

Monthh    1 

late  later. 

NATION  M    ELECT  RIC   LIGHT 

1  [ON 

ilrty-nlnth  81  .   N 

1  N,'INI  "I      PHI]  AD]  I  PHI  \ 

Pres.,    W     p.    Dalli 

I,3''     ?prui  ■     :,,„|     ;j,| 

AMERIC  IN    B n    "I    NAVAI, 

N 
Admiral    John    I.  ,      N 

Wit  RICAN    BOIL]  R    U  \\i  1  II   1  I 
vSSOl  [ATION 
I     D    Meier,  11  Broai 

'  ■ 

w  ESI  ERN   SOCIETY    "I    ENGINEERS 

J.     II.     Warder. 
[0,    111. 

ENGIN  ETY  Ol    H  ESTERN 

PENNS'S  l.\  \M  \ 
Pre-..  George  T.   Ban  K.   Hlles, 

sua    Pulton   building,    1- 

l-t   anil  3d  Tne 

AMERICAN     [NSTITUT]     "I     ELECTRICAL 

Jsonj    see.,    Ralph    W. 
H    Thirty-ninl 
lonthly,  excepting  July  ami  .v. 

i  \i;i\  issi  n  VTION  OF 

THE   I  Ml  ED  BTA1  ES 

0,    N.    Y.;   sec., 
C.  11.  Sembower,  Reading,  Pa. 

UNIVERSAL  1  ■   COUNCIL  OF 

Grand  Worthy  Chief,  \v.  s.  Cadwell,  Chi- 
cago,  III  :  sec.,  Thomas  II.  Jones,  -II  Eighth 
street,    v.    1:  .    Washington.    D.   C.      N 

Buffalo,    N.    ■*..    August,    1910. 

NATIONAL    ASSOCIATION  Ol    STATION- 
ARY  ENGIN1 
Pres.,  William  .1.  Reynolds.  Uoboken,  N   J.; 

see..    |\    w.    Haven,    .v.'.".    .MmiiIui  1  tun    building, 
III.       Nexl     convention,     Rochester, 
x    ■>  .   September,   1910. 

AMERICAN   ORDER   OF  STEAM  ENGI- 
NEERS 
ngr.,  Frederick    Markoe.    Phila- 
delphia,  1 

ler.   753   N.    Forty-fourth   St.,    Philadelphia,    Pa. 
Next  convention.  Philadelphia.   Pa.,  Jum 

OHIO    BOCIETY    "I     MECHANICAL,    ELEC- 
TRICAL AND  si  1 

irn.  Oblo  Sh 

MASTER    STEAM    BOM  ER    MAKERS 
CIATION 

Pres..  .II1  >.1|.  Clark,  1337 

•   .  Chicaco.  III. 


IN  I  CI:  \  ITION  \I.   1   NION    "I    -TEAM 

Peoria.    III.      Next    convention.     Denver.    Colo., 
September.  1910. 
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Items 


■ ny    have 

■■'" >iy 

••    their   make   and    Is. 

•  Allls-Chalmers 

1 

■ 

The    territory    Is   in 

•     for    the 

1  Inclnnatl. 
.    grade  engineering 
tbelr     emploj 

in  one  of  Ihelr 
in  Wednesda: 

ill. -11(1. Ml. 

11. 1  every 
iyed     themselves 

- 

tnder  the 

Wlnterowd,    who    was 

aslng  demand   for 

and   In.'  ties.      In   the  now   loca- 

tor   this 
and    they    are    now   equipped    to   not 
v  calls,  bnt  execute  all 
In   ad- 

split    pul  ry   one   of   the 

power  transmis- 
sion In  the  Middle  W 

klet  entitled,   "Prob 

Mill   Lubrication 
iy  ilie  Keystone 
Lubricating   Company,    Department   B,    Phila- 
delphia,  Penn.     The   1 Uel 

•  :i  Textile  School.     It  contains  much 

tl  informatlot  ivlng  the 

m   of   textile   machinery   und 

The  text  is  Illustrated  with  various 

:     textile    manufacturing    machinery 

ibricated 

snd  what  kind  of  lubrii  Engineers 

In  textile  mills  will  do  well   I 

we   understand  will  be 


New   Equipment 


Company 
will   erect   a   new   plant 

iny,  Para- 
\  k.,  will  enlarge  Its  plant. 

■ 

Its  plant. 

will  establish  e  iwk,  Wis. 

II    Packing    Ci  y's    planl 

at  Fori   Dodge,  Iowa,  was  burned,     it  will  be 
rebuilt. 

The    Uasstllon    (Ohl  '"1    Gas 

f.  mpany  Is  planning  t..  rebuild  Its  planl  on  a 
larger   - 

The  cltj   of  Cottage  Grovp.  Ore.,  is  having 
plans  prepared   for  a   watet 

10, 

A.  Bndrlch  *  Bon,  Frankford,  Philadelphia, 
Penn.,    are    building    a    three  M  ddltion 

to   their  brewery. 

The  Denver  (Colo  I   Gas  and  Eli 
pany  is  contemplating  the  ei 
power  plant. 

The   California    I"-   and   Sto 
Oakland,    Cat.,    will    ereel    .1 
illdlng. 
The    Model    Mills    Company,    PI 
purring  up  a   Bve-story   1 

and  1  sii is. 

Melbourne    Lumber    Company,    i'lilla- 
ivnn  .    will  altera- 

tions  In    its   .11 

hj    11.  in  ■.    1 1 ;il - 

verson,  city  clerk,  Dodgeville,  wis.,  until  7  ::in 

marj    I,   1010,  for  the  furnishing  :md 

of  either  a  cj  pi  ess  « 1  or  steel  tank 

■^■^   feel    in   diameter  by   -I    feel   high.     Plank 
ami   speclficatloi  the   city   clerk's 

office,   Dodgeville,  and  al    tl Bee  of  W.  <:. 

KlrchofTer,    engl r,     31     Vroman     buildings 

Madison,  wis. 


Help    Wanted 


i  /- ./  for  25  . . 11  fa  /..  /   /'vi< 


New   Catalogs 

Baker  Valve  Company,  Minneapolis,  Minn. 
Pamphlet.  Balanced  piston  valve.  Iilus- 
trated,  -  pages,    l\'<   Im 

Monarch  Machine  Works,  71 
Altoona,      P     n         Bi    klel         1:  .    In     blowofl 
valve.     Illustrated,  3V4x6  inches. 

Waterbury    Farrel    Foundry     and     Machine 
Company,  Waterbury,  Conn.     Catalog.     Rivet, 
boll    and   nut    machinery,    drop   pn — 
and   screw  presses,   hydraulic  machinery,  etc. 
Illustrated,   206  pages,   6x9   Inches. 

Crosby  Steam  Gage  and  Valve  Company 
is  s. .11111111.'  '"it  an  unusually  attractl 
leaf  folder  describing  a  few  of  the  many  re- 
cording Instruments  of  Its  manufacture.  Each 
individual  leaf  is  devoted  to  the  Illustration 
of    one    Instrument,    is    printed    only    on    one 

side,    and    11 leven    pages    making   up    the 

folder  are  Inclosed  in  a  cover  oi   m 


1  A:  1 


Km 
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AGENTS   WANTED   to  sell    Buckeye   lubrl- 

ipound     .in     a     commission     basis. 

1 '..11111. Mind  Co.,  Pittsburg,   Penn. 
i  1  ■     Thoroughly     competent      si. •am 
specialty    salesman;   one    thai    can   sell    high- 
ds.     Address    "M.  M.  Co.,"  I'oweb. 
W    ENGINEER    in    each    town    to 

ng   grate   for  steam   boilers.      Write 
Martin  Grate  Co.,   281    I  ipaiborn   Si  .   I 
WANTED     Mechanical    and   electrli 
man,  experienced  In  electric  and  steam  power. 
it   and  general   millwright   work  ;  cap- 
able of  having  complete  charge  of  power  plant 
i  nil  all   machinery  with  it   lai 
1        95,  Power. 

Situations  Wanted 

this    head 
si  1 1:  <i  for  25  •  ■>  its  pi  -    Mm  .     .1  i"'itt 
make  a   line. 

WANTED     Position   as   gas   producer  erec- 
tor, by   Diacblnlsf   who  has  opi 
current   plain.     Address   "B.   T.    r.."    Powi  it. 

WANTED — Position    as    chief    or    o 

xperlence  and  ability  In  i  n  is 
Ing  charge  of  electric  or  steam  plants.  Box 
S)8,  Power. 

SITUATION    WANTED    by   a    gas   engineer 
experienced    on    two   and    four 
gtnes,    als.i    on    suction      and     pressut 

ui   can   furnish   first-class  references. 
a. Mr  iss   •■!  -.   \v.   86,"  care  Power. 

WANTED     Position     as     master     n 
for    mining   company    using   el.  i 

geed  stationary  eimin ■  and  electrician,  pump 

man;  understand  liiuli  speed  and  Corliss  en- 
gines, air  r. impress. irs  ;  ;_•.,, ui  draftsman;  Pa- 
cific slope  preferred.     Box   94,  Power. 

CHIEF    ENGINEER,     10,    DOW    with    large 
power  plain,  having  21  men  under  b ■ 
desires  change  January   1.   1910;  splendid  en- 
experience  :  fully  i ipetenl   to  take 

full  charge;  best  oi  references,  and  am  will- 
ing i"  go  anywhere.     Address  Box  97,  Power, 


Miscellaneous 


l  si  iii,  nts    tin*  r    /;■  is-    head     are     In- 
serted for  25  i  tuis  pet   line.     About  tii 
make  a    Km  . 

PATENTS  secured.  C.  I..  Parker,  Solicitor 
of  Patents,  4  McGill  Bldg.,  Washington,   D.  C. 

ESTABLISHED  New  York  concern  band- 
ling  well  known  steam  specialties,  desire  ac- 
tive partner  with  capita!  to  enlargi  :  unques- 
ili  nal.le  honor  required.     Box  '■">,  Power. 

ANY    FIRM    or    engineer    In    i  he 

ui   that  is  tri.ui, led  with  scale  in  the 

boilers  run  get  absolutely  fn  e,  the  besl   Indl 

cator  and   reducing  wheel   made,   with   velvet 

lined    mahogany    ease.      For    particulars,    ml 

i  akes  i  Ihemical   Works,    Uanlto 

WOC,    Wis. 

The  annual  meeting  of  the  stockholders  of 
the  inn  Publishing.  Company,  for  the 
of  directors  for  the  ensuing  year  and  for  (he 
ii  of  sneli  other  Business  as  may 
ptoperiy  come  before  the  meeting,  will  be  held 
al  the  office  of  the  company,  in  the  Hallen 
heek  hnildiiii.'.  4P7  ."e i.".  Pearl  sheet.  Borough 
of  Manhattan,  New  Vork  City.  N.  v..  on  Tue 
day,   January   25,    1910,   at    12   o'clock    noon. 

Dated,   New   York  City,   December  6,    1909. 
Robert   MelOan.  Secretary. 


For  Sale 


Advertisements    under    this    hrad 
verted  for  25  cents  per  line.    About  si.r  teord 
make  a    line. 

FOR  RALE — 20x48  wheel. „k  engine 
two  7J"\ls'  high  pressure  tubular  bolli 
..mil  condition  cheap.  Address  "Engii 
Box    \1.    Station    A,    Cincinnati,    Ohio. 


u- 


Alphabetical  Index  to  Advertisers 


PAGE 

Advance  Packing    and    Supply 

113 

.  in, 

Allan   ft    S..n.    A 117 

American  ft  British  Mfg.  Co.. 117 

an  Blower  Co 105 

in    District    Steam   Co.  .115 

105 

American     Goetze-Gasket      and 

Packing  Co 96 

American  Huhn  Metallic  Pack- 
ing Co 114 

American   Mfg.  Co 116 

American   Radiator   Co 92 


American     8c hoi  I     of 

lis 

Steam    Gauge    and 
Vali  ...     T5 

American  Steam  I*ump  Co. ..  .107 

Anderson  Co.,  V.   I> 108 

115 

1 1 :: 

Austin  Separator  Co i'S 

k  &  Wilcox  Co Ui3 

Ball  &  Wood  Co 106 

.  .118 


anaili  &  Son,  w        ....  mri 
Barnes  Co  .  W.   F.  ,V  John.  ...lis 

Pale,    Machine    Co 1  1  li 

Payer    Sool    Blower    Si  , .  .  .  1 1:; 

PIl'i  all  ,V  Keel,-,-  Ml^    .  ...  106 

Bowers    Rubber    Works 114 

120 

Pinkeye    Puller    Skimmer   I  .,.  .100 

Builders   Iron   F dry lis 

Burgmann,  Feodor 114 

Burl    Mfg.   C 26 

Cameron    steam    Pump 

A.  S 1H7 


taiib 

Cancos  Mfg.  Co lit 

i  asov-IIedires   I  'i 1  12 

I'askov    Valve   I'n 1  in 

central  Station  Steam  Co.  . .  .  112 

Chaplln-Fulton  Mfg.  Co im 

Chapman  Valve  Mfg.  C 111 

i  'besterton  Co.,  A.  w 113 

climax  Smoke  Preventer  Co. .110 

Cllhg-Surface    Co ~-i 

CoolFs    Sons,    A. lam loi: 

Co..  C.  ft  G 95 

Crocker-Wheeler    Co 117 

Crosby    Steam    Gage    ft    Valve 
Co.     108 


BiNCH*" 


__       ^  10PTT 


TJ 
1 

P7 
v.31 

Engin . 


Power 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


